20
21

THE 39TH ANNUAL
SOUTHERN AFRICAN
TRANSPORT CONFERENCE
Report to Minister of Transport

Sustainable Transportation
Through Enabling Partnerships

SATC 2021
Table of Contents

01

Background		

1

02

SATC 2020		

1

03

SATC 2021-Theme and Programme

1

04

Opening and Plenary Sessions

3

05

The ATC Board and Organising Committee

4

06

Highlights from Sessions and Workshops

6

07

Infrastructure

6

Urban and Public Transport

9

Aviation		

10

Maritime		

13

Treasury: Public Transport and Spatial Transformation

19

Infrastructure

20

Capacity Building/ Transport for Rural Development

22

Freight and Logistics

22

Traffic Management, Safety and Security

24

Eighth China-Africa Transport Co-operation Forum

27

Public-Private Partnerships (PPP) Workshop

30

Implementation of IPTN

34

Climate Change Workshop

36

Traffic Engineering Session

42

Impact of COVID-19 on Women and Small Business

48

SATC 2022		

Annual Report 2021

51

SATC 2021
REPORT TO MINISTER OF TRANSPORT
This report was produced by the
SATC Organising Committee and the SATC Board

BACKGROUND
The Southern African Transport Conference (SATC), founded in 1982, arose from a need to transfer
knowledge and build capacity within the transport sector. Its forerunner, the Annual Transport Research
Conference, was organised by the National Institute for Transport and Road Research (NITRR) of the
Council for Scientific and Industrial Research (CSIR). The SATC is responsible for the collation and
delivery of papers that reveal the progress of transport research, and its subsequent implementation in
South Africa.
Originally known as the Annual Transport Conference (ATC), the SATC has always had strong support
from the Department of Transport. The Minister of Transport is the Conference’s honoured patron.
A call to submit an expression of interest begins at the previous SATC. The review process that follows
concludes with the top papers being selected for presentation at this prestigious conference. All papers
presented at the SATC are strictly reviewed and selected by the Technical Committee.

SATC 2020
In light of travel restrictions imposed in response to the COVID-19 pandemic that had southern Africa
and the world in its grip, the Board of Directors and the Organising Committee of SATC 2020 agreed
to postpone the conference until the same time in 2021. As thought leaders in the industry, SATC
decisionmakers opted to host a series of transport-sector webinars through 2020, focusing on current
issues. The four webinars, currently available on the SATC, website were offered at no cost and were
well attended. Attendees earned 0.2 credits per webinar.
Webinar 1, 10 June 2020: The impact of COVID-19 on sustainable transport and mobility: lessons learnt so far
Webinar 2, 12 August 2020: The impact of COVID-19 on freight and logistics
Webinar 3, 7 October 2020: Public transport recovery in a post-COVID-19 South Africa
Webinar 4, 21 October 2020: The future of African aviation

SATC 2021 (5 - 7 July 2021)
The 39th Southern African Transport Conference and Exhibition (SATC 2021) was held as a virtual event
from 5-7 July 2021 and was attended by 468 delegates. The theme of the conference was “Sustainable
Transportation Through Enabling Partnerships”. The various sessions covered topics related to the
provision and support of transportation infrastructure, operations, management and safety to improve the
quality of life in southern Africa. ITS Engineers were the headline sponsors of the conference’’’.
Table 1 provides the general programme for the conference. A total of 118 papers was presented across
12 sessions and four workshops. The general feedback from delegates was that the virtual conference
was exceptionally valuable and provided good value for money.
The delegates included 109 young professionals and 24 of the papers were written and presented by
young professionals in the industry. The virtual conference was attended by delegates from 16 countries,
including Botswana, Mozambique, Namibia, Zimbabwe, Nigeria, Sudan and Uganda from Africa.
Other countries represented include China, Chile, Canada, Germany, India, Netherlands, UK and the USA.

Annual Report 2021

1

The papers ensured delegates received information useful and relevant to their professional environments.
The importance and value of stakeholder interaction was again highlighted by delegates. In particular, the
public, private and international interaction and sharing of technical and experiential knowledge were also
of great value.
As part of the conference, the SATC sponsored winning students from tertiary institutions, who
participated in an essay competition addressing the conference theme. This year, one Chinese student
from Chang’an University attended. There were also two students from the University of Cape Town and
two students from the University of Stellenbosch. Each of the students had the opportunity to deliver a
five-minute presentation on their essays. This was exceptionally well received by the delegates.
A virtual exhibition, consisting of eight stands, also formed part of the three-day conference.
Attendees earned 1 CPD point per day of attendance.
Table 1: General programme
DATE

SESSION NO

EVENT
Opening Session

1A

Infrastructure

Monday,

1B

Urban and Public Transport

5 July

1C

Aviation

1D

Maritime

1E

Treasury Workshop – Public Transport and Spatial Transformation

2A

Infrastructure

2B

Urban and Public Transport

2C

Rural Development/Capacity Building

2D

Freight and Logistics

2E

Traffic Management, Safety and Security

3A

8th China-Africa Transport Co-operation Forum

3B

PPP Workshop

Wednesday

3C

Integrated Public Transport Networks

7 July

3D

Climate Change Workshop

3E

Road Safety Engineering Workshop and Traffic Engineering

3F

Impact of COVID-19 on Women and Small Business

Tuesday,
6 July
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Opening and plenary sessions
Monday 5 July 2021:
•

Mr Philip Hendricks, ATC Board chairperson, officially opened the conference.

•

Minister of Transport Fikile Mbalula delivered the opening address. His main message was that
an integrated, Pan-African transport strategy was non-negotiable if the continent was to become truly
competitive and to start effectively uplifting its people as part of a globalised economy.

•

PRASA CEO Zolani Matthews unveiled a comprehensive strategy to revive South Africa’s passenger
rail networks, following the wave of crime and vandalism that has left the network crippled.

Tuesday 6 July 2021:
•

Nico McLachlan MD of Organisation Development Africa (ODA). He said the time has come for
a new deal between government and the minibus taxi industry, in which the industry assumes coresponsibility for the regulation of growth in supply, stable market conditions and new technology.

•

Prof Fred Wegman (Delft University of Technology). Prof Wegman said that speed limits as low as
30km/h are likely to become commonplace in cities around the world if the recommendations of a
road-safety Academic Experts Group (AEG) are adopted.

Wednesday 7 July 2021:
•

Susanna Zammataro (Director General from the International Road Federation, IRF). With transport
activities set to boom over the next 30 years, rapid digitalisation is the only way for the global transport
industry to expand its capacity to deal with the needs of the industry.

•

Heidi Bartis (Director of Communities at the South African Breweries, SAB). Collective solutions are
critical to putting an end to the scourge of drunk driving in South Africa. Public-private partnerships are
already helping to find evidence-based solutions to the deadly problem.
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The ATC Board and Organising Committee
ATC Board of Directors:
Hendricks, Mr Philip (Chairman)
Kistan, Mr Kenny
Mabece, Mr Lungile
Maina, Prof James
Matete, Mr Matete
Steyn, Prof Wynand
Udoyen, Ms Ivandra
Van Niekerk, Mr Pieter
Verhaeghe, Mr Benoit
Visser, Prof Alex

Front from left to right:
Prof Alex Visser, Mr Phil Hendricks (ATC Board Chair), Mr Lungile Mabece
Back from left to right:
Prof Wynand Steyn, Ms Ivandra Udoyen, Mr Kenny Kistan, Prof James Maina, Mr Benoit Verhaeghe
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The ATC Board and Organising Committee
SATC Organising Committee:
Bean, Ms Wilna					
University of Pretoria
Behrens, A/Prof Roger				
University of Cape Town
De Beer, Mr Gerhard
		
AIH
Dimitrov, Ms Laverne
		
Development Bank SA
Gräbe, Prof Hannes
		
University of Pretoria
Jennings, Ms Gail
		
Research Consultant
Maina, Prof James (Chairman)			
University of Pretoria
Manana, Ms Khibi				
Department of Transport
Mashiri, Mr Mac					Gwarajena TRD
Mhlanga-Mochadibane, Ms Mavis		
Tshwane Women in Transport
Mojafi, Mr Tebogo				
SAMSA
Mokonyama, Dr Mathetha			
CSIR Built Environment
Naidoo, Dr Kavendra				
CSIR Aeronautics Systems
Nordengen, Dr Paul				HV Tech
Oosthuyzen, Ms Jacqui				Secretariat
Pretorius, Dr Pieter				
Innovative Transport Solutions
Ribbens, Dr Hubrecht				Consultant
Steyn, Prof Wynand 				
University of Pretoria
Verhaeghe, Mr Benoit 				
CSIR Built Environment
Visser, Prof Alex					University of Pretoria
Wang, Mr Yuchen					SACTCC

Front from left to right:
Prof Alex Visser, Ms Yolisa Mabece, Ms Mavis Mhlanga-Mochadibane
Back from left to right:
Prof Wynand Steyn, Mr Yuchen Wang, Mr Gerhard de Beer, Dr Paul Nordengen, Prof James Maina,
Mr Benoit Verhaeghe
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HIGHLIGHTS FROM SESSIONS AND WORKSHOPS
Infrastructure
Session 1A, Monday, 5 July 2021
Session Chair: Dr Morris de Beer
Convenors: Dr James Maina and Prof Wynand Steyn (University of Pretoria)
Short synopses of papers presented
Paper 1:
A Makhari et al: ‘Analytical Techniques To Quantify Modifiers In Bitumen For The South African
Asphalt Pavement Industry’
This presentation explored the analysis of bitumen with various modifiers using Fourier Transform InfraRed (FTIR) spectroscopy and Differential Scanning Calorimetry (DSC). Previous South African studies
have shown the use of different grades of modifiers makes it a challenge to relate empirical physical
properties to the level of modification.
Special attention is paid to the quantification of these modifiers in bitumen as a quality-control and
forensic investigative tool, due to the current asphalt failure challenges facing the pavement industry. This
is quantitatively done using modern techniques such as spectroscopy and calorimetry. Determination
and quantification of the ageing mechanisms of asphalt binders can be used to better understand the
current asphalt cracking failures facing the industry. It will enable the industry to select asphalt binders
less susceptible to the ageing expected locally.
Paper 2:
M Smit et al: ‘Laboratory Evaluation of Alternative Cost-Effective Pavement Materials’
The Council for Scientific and Industrial Research (CSIR) has conducted extensive research on an
innovative, cost-effective bituminous stabilising agent known as Nano-Organosilane Modified Emulsions
(NMEs). These emulsions allow road engineers to design stabilised base and sub-base layers using
marginal materials which are normally considered unusable for road construction.
To determine the potential performance of NMEs, extensive advanced laboratory evaluations have since
been conducted, most recently in the form of triaxial testing. This paper outlines the results and findings
from both monotonic and dynamic triaxial testing conducted on NME materials, and draws correlations
with Heavy Vehicle Simulator (HVS) test results. Compared to standard materials and designs, the initial
results on the use of NMEs as a stabilising agent in road bases and sub-bases has since shown excellent
performance and cost savings. The key results in this paper conclude that NME materials:
•

Exhibit strong cohesion, as observed from monotonic triaxial testing as well as from test-pit samples
cored from HVS test sections at Provincial Road D1884;

•

Have significant potential for improved long-term pavement performance, based on laboratorymeasured resilient moduli in conjunction with back-calculated field moduli on NME test sections;

•

Based on existing information, the NME treated layer displayed exceptionally low susceptibility to
Permanent Deformation (PD) including rutting; and

•

Justify being considered as a sustainable, environmentally friendly alternative to traditional pavement
materials and designs.

Annual Report 2021

6

Paper 3:
F Netterberg: ‘Curing Rates of Emulsion-Treated Kalahari Sand Bases’
This paper is the first of three papers presented by Dr Netterberg. This paper was presented in Session
1, and the other two papers in Session 2A. This presentation (1A) reports on the culmination of LTPP
reporting of experimental work with curing rates of emulsion-treated Kalahari Red and Grey-White
Kalahari sand treated with bitumen emulsion. The results of curing rates of 10 full-scale experimental
road-base sections of non-plastic, grey-white and red Kalahari sands treated with 2, 5, 5, 0 and 6,5% of
SS 60 bitumen emulsion without added cement or inert filler were reported on. In-situ tests were done
using in-situ Vane Shear (VS) and Clegg Hammer (CH) tests at intervals of 1, 2, 4, 8 and 20 weeks. In
engineering terms, there appears to be a good relationship (R2 > 0,74) between VS and CH impact factor
(CIV) for both treated and untreated sections.
Although of similar engineering properties as determined by the standard road indicator and CBR tests,
the red-sand ETBs proved better than the grey with respect to lower temperature sensitivity, faster curing
rate and better early strength water resistance, although not necessarily higher strengths when surfaced
after nearly five months. After softening by rain, the red-sand ETBs achieved their design strength of
200kPa at 40°C, two months after construction, whereas the grey sands took about four months. The
reason for this difference in behaviour was probably due to the positively charged sesquioxides in the red
sands promoting more rapid curing of the negatively charged anionic emulsion.
The red sands are to be preferred when using anionic emulsion. Although both sands achieved adequate
strengths after 140 days when surfaced, grey-white sands are probably best treated with cationic
emulsion. The highly significant relationship found between vane shear strength used as the primary
method to monitor the curing and the Clegg Hammer impact value and the latter may be more convenient
as a rapid substitute for the Vane Shear test.
A similar highly significant relationship was also found for the untreated red sand, suggesting that
the Clegg Hammer would be a good and very convenient means of non-destructive control testing of
untreated red Kalahari sand pavement layers. Although it was softened by rain, the non-plastic sand
control section benefited greatly by dry curing and had developed strengths comparable to the stronger
of the ETBs when sealed. A specification for such a base in terms of either vane shear strength or impact
value is suggested.
As indicated in the two accompanying papers from Session 2A, the experimental sections gave
particularly good and durable performance, despite some rainfall, indicating the value of such low-cost
innovative road construction in environments where good quality crushed stone or even untreated granular
material (UGMs) are scarce. The design and in-situ testing proposals using the Clegg Hammer made by
Netterberg will be of great benefit not only in the Northern Cape or Namibia, but also further abroad in
Botswana and Angola, where similar sand is often the available road-building material.
Paper 4:
Prof K WALL: ‘Maintenance and Repair Spending Realities: What Can Be Done?’
Prof Wall presented on the realities of maintenance and repair spending by municipalities. Treasury
has laid down that municipalities shall budget for maintenance and repair an annual sum equivalent to
8% of the “carrying value” of “property, plants and equipment and investment property”. He stressed
that the guidance provided by this ruling is invaluable. However, to what extent do municipalities pay
attention? This paper outlines and comments on the current guidelines, presents the spending realities
and the consequences of these, and speculates on ways forward. The great majority of entities, including
some well-resourced ones, spend far less than the recommended norm of 8% of carrying value. Some
municipalities spent even less than 1% in the most recent financial years.
According to Wall, municipalities, the sphere of government responsible for many basic services, neglect
to fund maintenance and repair of the infrastructure entrusted to them so they may deliver the services, to
an unacceptable level. Yet this is how it has been for years, and waves of interventions, be they policies
or incentives or on-the-ground assistance, have generally failed to bring about significant improvement.
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Ideally, change should come from within the municipalities, with councillors understanding their role as
stewards of the infrastructure. This understanding must then be put into practice through more funding of
maintenance and repair. Understanding that this change from within seldom takes place, the government’s
response in the past has generally been to attempt closer oversight and to offer more “capacity building”.
Despite billions of rand and many years of effort, success has been limited.
Paper 5:
HN Petrus: ‘Reforming the Namibian Road User Charging System Towards a Sustainable Funding’
Ms Petrus presented that most countries in sub-Saharan Africa, including Namibia, have established
second-generation road funds for funding the road sector with Road User Charging (RUC) revenue
streams that are deposited into a designated account. The Namibian Road User Charges System
(RUCS) consists of charging instruments such as fuel levies, vehicle-registration and annual licensing
fees, cross-border charges, mass distance charges and abnormal load fees. She argued that heavy
vehicles, amongst others, impose substantial costs when using the road network. However, the current
mass distance charging aimed at ensuring that heavy vehicle owners pay their fair share for the cost they
impose is prone to evasion.
This paper sought to investigate the current RUCS as a means to reforming the system. The paper
proposes that technology could be the answer to such a challenge, by exploring technology to charge per
vehicle per kilometre travelled.
Ms Petrus concluded that there is a need to review the current RUCS and possibly conduct a feasibility
study on introducing road pricing that varies with distance, space, and time of road usage. The paper
concluded by calling for the reform of the RUCS in Namibia. Moreover, there is a need to determine the
optimal level of the two-part tariff charge approach. Furthermore, the identification of sections of the road
network for tolling could establish the viability of toll roads in Namibia. Finally, there is a need to conduct
a trial to establish the relevant technologies applicable to revamp the Mass Distance Charges (MDC) that
seek to internalise the external costs of road users in Namibia.
Paper 6:
PM Du Plessis et al: ‘Creating an Integrated Provincial Road Asset Management System (RAMS)
Using Open-Source Technology’
Mr Du Plessis presented on using open-source technology to create an operational Road Asset
Management System (RAMS) for Gautrans. The Gauteng provincial road network encompasses only one
per cent of the entire South African road network, although it serves the economic heartland of South
Africa and carries around 66 million veh-km daily. To effectively manage and maintain the provincial
road network the Gauteng Department of Roads and Transport (GPDRT) decided to use Geographic
Information System (GIS) technology to create, view, review and maintain a digital representation of their
operational road network, its road structures and associated information. Each element of the provincial
road network thus also provides vital records within an operational Road Asset Management System
(RAMS).
This paper provided an overview of the province’s RAMS ecosystem, describing each of the component
systems and how advancements in open-source technology are used to seamlessly integrate these
geographically disparate databases and systems to ensure a single view of the latest information. It
also examined how the RAMS ecosystem is laying the foundation for and positioning the Department to
support Smart City initiatives in the province.
Mr Du Plessis concluded that the establishment of the updated RAMS, the Geospatial Decision Support
System (GDSS) and integrated systems, developed from proprietary and Free Open-Source Software
(FOSS) stack, provides for a fully integrated and upgradable software solution. The systems benefit from
the open-source stack in that this can be opened to any stakeholder and has encouraged the uptake of
the system and promote greater awareness and knowledge of the state of the provinces’ assets.
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Finally, the authors construed that the total software lifecycle costs, the need for fewer expensive annual
licence fees, availability of documentation online, as well as the ability to insource or outsource software
developers with relevant skills far outweigh the traditional approach to the development of closed, bespoke
and fully commercialised systems.

URBAN AND PUBLIC TRANSPORT
Session 1B, Monday, 5 July 2021 and Session 2B, Tuesday 6 July
Session chair/ Convenor: Prof Roger Behrens (University of Cape Town)

The papers in the Urban and public transport sessions (5-6 July 2021) covered a wide range of topics.
Research topics presented in the Monday (5 July) session included papers on travel survey methods and
travel behaviour analysis, as well as land use and travel demand forecasting models.
•

An evidence-based analysis of orthogonal and efficient experimental designs for transportation stated
preference surveys

•

Travel behaviour and attitudes of young people in the Johannesburg metropolitan area, South Africa

•

The challenge of socio-economic data for the Western Cape travel and land-use model

•

The need for a provincial land-use and travel forecasting model

•

Western Cape land-use model overview

•

An innovative travel model system for the Western Cape

Research topics in the Tuesday (6 July) session included papers on public transport. Topics covered
included network analysis, bus rapid transport, cashless fare collection, passenger waiting times and
road-space priority, as well as a paper on lessons from COVID-19 “tactical urbanism”.
•

Representing public transport services in a regional travel model

•

Network accessibility study to evaluate the extent of public transport coverage in the
Harare metropolitan area

•

Decarbonising passenger transport: BRT options, infrastructure, and collaborative priorities

•

Segmenting the BRT market in unequal societies: Lessons for South Africa from literature

•

A case study of Matatu cashless fare-collection initiatives in Nairobi

•

Measuring how long passengers wait to depart in minibus taxis

•

Modelling the impact of priority infrastructure on the performance of minibus-taxi services in
Southern Africa

•

Learning from COVID-19 tactical urbanism: Challenges and opportunities for temporary
infrastructure in sub-Saharan African cities

The contexts of papers covered Johannesburg, the Western Cape, Harare, Nairobi, and Mahikeng. Half
the papers (7 out of 14) focussed on various aspects of public transport planning, while five focused on
land-use transport modelling (with a particular focus on the Western Cape).
All these papers highlighted the data challenges confronting the development of transport models, and
gave a useful picture of how informal public transport systems function in different contexts.
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AVIATION
Session 1C, Monday, 5 July 2021
Session Chair/ Convenor: Dr Kavendra Naidoo (CSIR)

The two big themes in the Aviation session this year were sustainable aviation and drones.
The session also included a paper on infrastructure.
Sustainable Aviation
The International Civil Aviation Organisation (ICAO) has set two goals in response to the sector’s
impact on climate change. The two goals are a 2% annual efficiency improvement through to 2050, and
carbon-neutral growth from 2020 onwards. This will be achieved through developments in technology,
advancements in operations, the introduction of sustainable aviation fuels and interventions on aircraft
emissions. Three speakers covered topics on aviation technology, sustainable aviation fuels and aviation
emissions with regards to sustainability.

CONTRIBUTION OF MEASURES FOR REDUCING
INTERNATIONAL AVIATION NET CO2 EMISSIONS
1600
1400
Aircraft Technology

1200

Operational Improvements
1000
800

Sustainable Aviation
Fuels and CORSIA

600
400

Carbon Neutral Growth from 20210
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2030

2030

2035

2040

2045

Figure 1: Contributions of operational improvements, technology and sustainable alternative fuels for
reducing the net CO2 emissions of international aviation (ICAO, 2016)

Dr Kavendra Naidoo of the CSIR presented an overview of the current global trends, drivers and activities
in “Green” aviation technologies. This covered an overview of the ICAO global objectives and initiatives.
He also introduced some of the technology developments in propulsion, electrification of systems,
aerostructures, aircraft configurations and certification as well as the introduction of alternative fuels and
hydrogen technologies. There are significant investments being made across the globe to realise the
goal of net-zero emissions between 2050 and 2060. There is a significant opportunity for South Africa
to contribute and benefit from the global drive to develop and implement “green” aviation technologies.
While the development of large propulsion systems for intercontinental aircraft remain beyond the reach of
national initiatives, there is significant potential for the development of local fuel cells and the production of
“green” hydrogen (including related supporting technologies).
Ms Tjaša Bole-Rentel, the Bioenergy Programme Manager from the Worldwide Fund for Nature (WWF)
South Africa, delivered a compelling study which assessed the current and future production potential
for sustainable biofuel production in sub-Saharan Africa. The paper also assessed the region’s potential
contribution to a global market for sustainable aviation fuels. Results indicate that by following strict
sustainability criteria, the subcontinent can produce a significant amount of biofuels from energy crops.
However, by 2050, some energy crop yields are expected to decline due to the combination of climate
change and reduced land availability.
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Figure 2: Ecological-economic modelling framework for future projections used by Bole-Rental et al. in their study
on understanding the sustainable aviation biofuel potential in Sub-Saharan Africa.

Carla Grobler, a PhD student in the Department of Aeronautics and Astronautics at the Massachusetts
Institute of Technology (MIT), presented an aviation climate model used by the US Federal Aviation
Authority to analyse the climate impacts of a proposed global particulate-matter (particle pollution)
emissions standard. The results indicate that 90% of the global impacts per unit of fuel burn are
attributable to cruise emissions, and that 64% of all damages are the result of air quality impacts.
Furthermore, nitrogen oxides (NOx), carbon dioxide (CO2), and contrails are collectively responsible
for 97% of the total impact. Ms Grobler demonstrated how the damage metrics can be used to rapidly
evaluate the atmospheric impacts of market growth as well as emissions trade-offs of aviation-related
policies or technology improvements.
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Drones
Drones are an ever-evolving and relevant topic for aviation from various perspectives. These include
opportunities for economic growth, innovation, services and safety. The presenters covered topics on the
integration of drones into business processes as well as safety considerations for current or future drone
operations.

Figure 3: Drones represent a significant opportunity for economic growth, business innovation and positive societal
impact. Safety and integration into enterprise processes represent significant areas of improvement
[image source: https://www.dronedefinition.com/infographic-unmanned-aircraft-means-unmatchedpotential/; sourced: 16 July 2021]

Andre Meredith, Senior Staff Officer, Air Certification, at the Directorate System Integrity of the South
African Air Force, presented an overview of the safety processes implemented by the South African Civil
Aviation Authority (SACAA), and international authorities, to regulate commercial drone operations. The
presentation gave delegates an understanding of the safety requirements linked to drone operations.
The paper also touched on how safety concerns could be mitigated through compliance to basic safety
principles, as well as to the current (and future) drone-specific regulatory framework.
Sam Twala, the founder and Managing Director of Ntsu Aviation Solutions, delivered a presentation on
important considerations when integrating drones into the business processes of corporates, government
departments and municipalities.
Infrastructure
Altus Moolman, a specialist transport planner from Zutari, presented insights on the functions of licensed
and registered aerodromes in the North West Province. These form part of a bigger aviation system
and the paper considered the main challenges and key opportunities for the general aviation-focused
aerodromes in the province. The presentation included an overview of the NW Province Aviation
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Masterplan, a summary of the main functions of an aerodrome, issues, demand forecasting, and a needs
assessment (maintenance needs, financial needs and management model). The paper also offered
recommendations on key issues including outsourcing of airport operations, contracts with private
contractors, licensing of airports, financing of airports, maintenance of airports, airport development and
surrounding land use.

Figure 4: Northwest Province licensed and registered aerodromes (Moolman and Baikgaki, 2021)

MARITIME
Session 1D, Monday, 5 July 2021
Session chair/ Convenor: Mr Tebogo Mojafi (Transnet)

Summary of the presentations:
Kholisile Khumalo: ‘Blue Oceans Economy and Transport Sector: A symbiotic relationship
between tourism and the transport sector (analysis and opportunities)’
Much attention has been drawn to the blue-oceans economy in South Africa (e.g., Operation Phakisa,
National Development Plan 2030, National Skills Plan III). Despite this emphasis by government, South
Africa is yet to reach full potential in this space.
Indian Ocean island nations generate a large portion of their GDP from tourism supported by excellent
transport infrastructure. In Mauritius, the direct contribution from tourism is 7,4% of GDP and 26,4% for
Seychelles, compared to 2,9% in South Africa.
Previous research has confirmed that there is an intricate link between the transport and tourism sectors.
It is these linkages that the Indian Ocean island nations have used to build their tourism sector with the
support of transport infrastructure.
With the current COVID-19 pandemic permanently shifting the plate tectonic of the global economy,
there is a need to unlock the South African sector partnerships that will facilitate the rebuilding of these
economies.
The symbiotic relationship between the tourism and transport sector is key to developing both sectors
post COVID-19. Blue-oceans tourism on the east coast of South Africa presents an opportunity for future
growth, profitability and sustainability of the transport sector after COVID-19.
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Dr Courage Mlambo: ‘The Impact of Port Performance and Trade: The Case of selected
African States
Dr Mlambo’s presentation highlighted that port efficiency is important to improving trade facilitation.
In Africa, the functioning and concatenation (a series of interconnected things) of ports in Africa’s wider
transport logistics chains remains poor.
Others fall behind in terms of available facilities, dependability and effectiveness in the handling of freight,
which increase supply-chain costs. The inconsistencies in port performance affect Africa’s transport
logistic chains and make African countries less efficient than they should be.
Africa still makes up just a small percentage of global trade, with problems continuing at its ports due to
capability issues, inefficient handling time, poor security and – in some places – corruption.
In comparison with other global ports, African ports are congested and inefficient. Without investment
in infrastructure, ports are unable to accommodate many vessels in time as well as to conduct safe and
efficient loading/unloading. Congested transport corridors place an additional burden on ports, thereby
slowing cargo handling and transportation.
Andrew Pike: ‘Not the only Sheriff in Town: A Comparison of Regional Port Best Practices’
Mr Pike looked at port developments in the region, including practices and projects which have worked
well. He focused particularly on the relationship between the private and public sector in port development
and operations. For a long time, the ports system in South Africa has dominated the region in terms of
volumes, efficiencies and good practice.
Some notable South African projects have engaged in converting the breakbulk berths to liquid bulk
berths and two manganese berths. In Durban, several berth upgrade and deepening projects are planned.
In the medium term, the largest investment is planned for the first phase of the new Durban Dig-Out Port.
LNG import facilities are planned for Richards Bay, Ngqura and Saldanha Bay. The CAPEX of these
projects will not be covered by Transnet National Ports Authority (TNPA).
MSC Cruises continues to invest in South Africa and support the tourism sector through various initiatives
including the construction of a new passenger cruise terminal in Durban that is due to open in November
2021. As part of the KwaZulu Cruise Terminal Consortium, MSC Cruises has invested more than R300
Million in this project. The multi-user, state-of-the-art terminal will substantially boost tourism numbers and
create thousands of new jobs and lead to supplier development.
However, in recent years, ports in Mozambique, Namibia, Kenya, Tanzania and Angola have rapidly
improved in terms of capacity, management practices, costs and efficiencies. They all offer viable
alternatives to cargo importers and exporters.
The Komatipoort inland terminal offers a strategic location, a full-service offering and a seamless link to
the Maputo Container Terminal, also operated by DP World. With no vessel and port congestion and with
fixed berthing windows available to major shipping lines, the Port of Maputo offers customers considerable
transport savings and the avoidance of delays for consignees in Mpumalanga, Limpopo and Gauteng.
While helping enhance DP World Maputo’s position as a gateway to Zimbabwe, the service offers
significantly better transit times for customers in Zimbabwe.
In Namibia, the Port of Walvis Bay Container terminal’s annual handling capacity was increased from 355
000 TEU to 1 005 000 TEU. The project included a logistics and capacity-building component, intended
to complement the port expansion. Engen also boosted the Namibian Bunkering by securing services of
2000 MT Barge.
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S Smith-Godfrey: ‘The Use of Drones in Ports’
The use of drones in ports is driven by three applications: combating pollution, marine governance and
search-and-rescue missions. Drones can be used for offshore pollution monitoring (Oil and Fumes) by
linking the recovered data/information directly to Maritime Domain Awareness systems for real-time
information. They may play a role in search-and-rescue applications through cargo-carrying drones
equipped with rescue equipment such as inflatables.
Vessel-inspection drones allow safety inspectors to survey vessels. This work can include tanks
inspections as well as other damage assessments. Small sniffer drones can be used in-port to take
samples of any fumes to determine compliance with sulphur-emission requirements. A further possible
future application is oil-sampling drones
Tsepiso Taoana-Mashiloane: ‘Partners in Building a Maritime Nation’
This presentation highlighted the importance of building strong partnerships and collaborations with
industry players as key factors to unlocking South Africa’s maritime economy.
South Africa is a member of and participant in the International Maritime Organisation (IMO), the United
Nations Agency dealing with shipping matters. The purposes of the IMO, as summarised by Article 1(a)
of the IMO Convention, are “to provide machinery for cooperation among Governments in the field of
governmental regulation and practices relating to technical matters of all kinds affecting shipping engaged
in international trade; to encourage and facilitate the general adoption of the highest practicable standards
in matters concerning maritime safety, the efficiency of navigation and prevention and control of marine
pollution from ships”. South Africa is represented by both the South African Maritime Safety Authority
(SAMSA) and the Department of Transport (DoT).
SAMSA is an international partner and collaborates with international organisations, maritime nations,
research and academic institutions and other professional bodies in and outside the country to deliver on
its mandate.
South African Maritime Overview
a. S
 outh Africa’s maritime sector contributed (direct and indirect) about 13,6% (R55 billion) to the Gross
Domestic Product (GDP) in 2017. The sector employs at least 376 000 people.
b. Oceans and coastal economic assets and resources, which include fisheries, ports, harbours, trade,
recreation and tourism, make up approximately 63% of the country’s GDP. Around 35% derives from
direct economic benefits while 28% is derived from indirect benefits.
c. A thriving maritime sector is extremely important in supporting the South African economy, since
approximately 90% of South Africa’s imports and exports are transported by sea.
d. The government established Operation Phakisa in 2015. This is an oceans-economy initiative
promoting collaboration and partnership between various stakeholders aimed at growing the maritime
sector in South Africa.
e. South Africa works closely with global and continental maritime authorities and maritime stakeholders
to promote SA’s maritime interests.
f.

The Comprehensive Maritime Transport Policy (CMTP) and the Revised African Maritime Transport
Charter of the African Union recognise the strategic importance of partnerships at all levels of the
international maritime system and their ability to further advance cooperation and assistance in the
development of the sector.

g. Partnership and collaborations are at the centre of the country’s ability to grow its maritime sector.
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Maritime Priorities for the next 5 Years
The South African government called the industry to collaborate in investments at the domestic and
international level aimed at building the oceans economy with a focus on the following:
a. To promote maritime economic sector development geared to supporting job creation as a function of
economic growth.
b. Maritime education and skills development underpinning a thriving maritime economy
c. Enabling cutting-edge maritime technology and innovation transitioning to the Fourth Industrial
Revolution (4IR).
d. Development and nurturing of strategic partnerships and meaningful stakeholder engagement aimed
at growing the maritime industry
Prof. M E Manuel, World Maritime University: ‘Fostering A Partnership Mindset:
Governance and Education’
The presentation focused on the underpinning paradigm and nature of partnerships for cooperation
and development and how overcoming the challenges to optimum cooperation involves, in part, novel
understandings and approaches to governance structures and systems, as well as education.
The presentation noted that all the 17 United Nations Social Development Goals (UNSDGs) are interrelated
and that in order to be succESSFul, they should be addressed together and holistically. The last goal, Goal
17, on “Partnership for the Goals”, emphasises this need for cooperation at all levels and for all the goals.
The focus should be on strengthening the means of implementation and revitalising Goal 17.
Target 17.16: Enhance the Global Partnership for Sustainable Development, complemented by multistakeholder partnerships that mobilise and share knowledge, expertise, technology and financial
resources, to support the achievement of the Sustainable Development Goals in all countries, in particular
developing countries.
Target 17.17: Encourage and promote effective public, public-private and civil society partnerships,
building on the experience and resourcing strategies of partnerships.
Multi-Level Governance (MLG)
The presentation highlighted how the notion of partnerships for development is linked to evolving notions
of governance in public policy, in particular with respect to multi-level governance.
• MLG is a public-policy steering approach that seeks to entrench a governance philosophy that
recognises the diversity of actors in the policy space.
• MLG encourages a movement from the traditional emphasis on government responsibility for dealing
with sustainability issues and encourages a collaborative, non-hierarchical and reflective interrogation of,
and action on, these issues by all relevant stakeholders.
It was reported that there are two types of MLG. The first one is the multiple tiers at which governance
takes place, typically differentiating between administrative units (e.g. cities, states, countries) where
governments are the central governing authority. The second type comprises networks between public,
private and civil-society actors across levels of social aggregations. The table shows the variety of factors
that influencer the optimisation of the MLG.

Annual Report 2021

16

The presentation also discussed the challenges of the dearth of empirical and evidence-based indicators
for partnerships, while noting why an inordinate fixation with metrics and indicators can undermine
actionable steps towards optimum partnerships.
Education and Governance
The presentation highlighted how education can help in developing cooperative/partnership mindsets
at all levels. These can range from individual partnerships to those that relate to corporate entities,
transnational regional bodies and intersectoral and country-level partnerships. Education can also limit the
presence and impact of the non-ethical side of partnerships.
Education for sustainability seeks a transformative role for education, where people are engaged in a new
way of seeing, thinking, learning and working. This new approach seeks to develop in people a new set
of skills, such as conceptualising, critical thinking and reflection, dialogue and negotiation, collaboration
and building of partnerships. The following were highlighted by the presentation as key and innovative new
ways of responding to problems:
•

Systems and complex thinking

•

Critical thinking

•

Generational thinking

•

Flexibility

•

Stakeholder consideration

•

Values-based decision-making

•

Problem-solving orientation

RECOMMENDATIONS FROM THE SESSION / PRESENTATIONS
Collaborations between sectors
It is recommended that South Africa look at fostering the relationship between transport and tourism.
Mzansi SCUBA Diving Academy is one company that is working on introducing previously disadvantaged
people to the opportunities that link tourism and transport. Diving is one of the key opportunities that
are presented to address the skills shortage and job opportunities in the marine/oceans economy. With
the many shipwrecks around our coast, there are opportunities to build maritime museums and heritage
resources to help South Africa position itself as a maritime nation.

Annual Report 2021

17

Investments in Ports, Corridors and Transport Logistics
For African ports to succESSFully compete, African governments must invest in port infrastructure.
To enhance the efficiency of the supply chain, infrastructure investment should also extend to new
technologies and innovations of information and communications technology. Africa needs to pursue an
intensive course of infrastructure development and proper port governance to maintain economic growth,
improve port efficiency and trade competitiveness.
There is also a need to invest in shoreside infrastructure and intermodal connections (connections that
use more than one mode of transport) that serve ports. This refers to highway or rail infrastructure that
develops or extends intermodal connectivity and intermodal facilities, thereby ensuring access to efficient
transport modes and enough capacity.
Whilst the developments in the African continent are well received, they do provide competition to South
Africa. It becomes important that South African ports become more efficient and create an optimised
logistics value chain. The country must open access to ports by partnering with potential private
developers as well as terminal and transport operators.
Collaborations in Research and Development
Academia is encouraged to participate in the maritime sector by providing research work that can inspire
and encourage new product development and innovation in the maritime sector. Research remains an
important success factor for South Africa’s maritime vision.
Opportunities for the business-minded
The paper suggested that stakeholders in the maritime sector check and evaluate the role they can
play in the maritime sector, and identify possible areas of collaboration and partnership. By combining
knowledge, skills and experiences, organisations can accomplish more than if they continue working
in silos.
Alignment of Strategies and Plans
In the spirit of partnership, a call was made to ensure that strategies emanating from the different maritime
players and those government departments with responsibilities at sea are aligned, consistent and
complement each other. There is a need to continue partnering and collaborating to create economic and
job opportunities for youth and women.
Development and Usage of new Technologies
Benefiting from the introduction of drones would require change management to include drone data
gathering, and any relevant data analysis as part of standard operating procedures (SOPs) and business
processes. The changes in the SOPs to accommodate drones as a data input factor would require the
adaption of systems alignments, platform configurations, network requirements and server capacities.
Financial provision for drone fleet acquisition, maintenance and replacements as well as control stations,
should be part of the strategy of the relevant authority. This strategy must be included as part of a longterm plan the authority has in place for the execution of the duties within the maritime safety and security
domain.
This does imply that budgetary provisions for updates and upgrades made to the drones and their
payloads should be projected with as short as possible time frames due to the rapid shifts in the
technology both as hardware and its payload software, which speeds up obsolescence.
Drones in ports would firstly create the opportunity to build case law for the inclusion of drones deployed
with port areas as part of port state control inspections, especially when action taken as a result of the
use of drones is contested. At the same time, it would build socio-economic impact cases for combat and
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prevention of maritime crimes with the aid of drones, by leveraging relevant case studies. It may very well
set new precedents in the gathering of prima facie evidence.
A next step for the use of drones in ports would be to integrate the MoU status of the flag states of ships
with an active implementation of drone-led inspections. It may even have the potential of playing a role in
strengthening the Flag State Control Conformance Index (FLASCI) of flag states’ ships’ registers.
Drones well might straddle currently unclear defined jurisdiction lines for inspections, leading detection
and evidence gathering for investigations around arrests and trials. It does mean that frameworks need to
be developed for drone inspections that will overarch international conventions, continental charters and
national legislation.
Another recommendation is to apply drone fleet infrastructure development, operational development and
foundation organisation in all its aspects urgently to form a coherent framework from which actions and
tasks may be derived. This will enable the development of institutional cooperation and alignment across
international, continental, regional and national prevention and combat organisations.
Partnership Mindset using the Quadruple Helix Framework
There is a need to adopt the Quadruple Helix Framework. The quadruple and quintuple innovation helix
framework describes the interaction of university, industry, government, public and environment within a
knowledge economy. All of these components must collaborate and cooperate to solve any problems and
challenges. The paper calls for the strengthening of the means of implementation and the revitalizing of
SDG 17 at all levels.

Treasury: Public Transport and Spatial Transformation in 2021
Session 1E, Monday, 5 July 2021
Session Chair/ Convenor: Dr Mathetha Mokonyama (CSIR)

The National Treasury’s Cities Support Programme hosted a session on the theme “Public Transport
and Spatial Transformation in 2021”. The purpose of this session was to deliberate on initiatives and
programmes being implemented to advance public transport as a spatial transformation instrument.
The session also included thought-piece contributions from notable scholars on the theme of spatial
transformation.
Six presentations were delivered:
 s Malebo Matolong, National Treasury: ‘Progress on the implementation of spatial
M
transformation agenda in Treasury’s Cities Support Programme II’
The presentation looked at the progress being made by the Cities Support Programme to provide
technical support to South African cities. Balancing long-term and short-term outcomes remains
challenging, given that spatial transformation is ordinarily a long-term “game”. Short-term gains highlighted
in the paper included providing cities with tools to help them execute their executive authority in planning;
institutional capacity building and decision support. The paper also mentioned that the relationship
between the National Treasury and the Department of Transport is seen as critical for the long term
success of the Cities Support Programme interventions.
Ms Florence Asiimwe, CSIR: ‘How South African Cities represent the dynamic relationship
between public transport and spatial transformation through causal loop diagrams’
The presentation provided progress on the development of a decision-support tool in the form of
a systems-dynamics model. This model entails simulating how decisionmaking affects the spatialtransformation trajectories of selected cities. Through a participatory process, the official responsible
for the planning and implementation of the integrated public-transport networks (IPTNs) is increasingly
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appreciating the role of the IPTNs moving beyond being capital-expenditure programmes and reduced to
focusing on bus rapid-transit technology.
Dr Benjamin Bradlow, Harvard University: ‘Unravelling “weapons” of the elite against spatial
transformation in the City of Johannesburg’
The presentation unpacked some of the reasons for stalled progress to spatially transforming South
African cities. The presentation specifically unpacked the role of the resistance of the elite that manifests
in land development and management programmes that are often spearheaded by wealthy resident
associations and property developers which systematically undermine inclusivity. An improved, coherent
conversation between the technocrats and political leadership, together with civil society is seen as one of
the missing links.
Mr Seth Maqetuka, National Treasury: ‘City-wide upgrading, planning and management of informal
settlements for sustainable mobility’
The presentation showed how informal settlements can be programmatically incorporated to address
housing backlogs. The key message from the presentation was that dwelling types that include backyard
structures must be explicitly considered in transport plans.
Ms Karen Harrison, National Treasury: ‘Township economy and supportive role of public
transport’
This presentation showed how the public-transport system is currently failing small traders, and further
indicated specific areas of improvement. The main takeaway from the presentation was that for spatialtransformation purposes, small-scale traders must be explicitly incorporated in transport plans, and
specific metrics must be used to monitor inclusivity.
Mr Madumetja Moselakgomo, CSIR: ‘What travel patterns during the 2020 nationwide lockdown to
combat COVID19 reveal about transport and spatial transformation’
Using Gauteng province as a case study, the presentation used data from mobile phones to provide a
proxy characterisation of individual mobility during various lockdown alert levels. The main takeaway from
the presentation was that trip distances appear to be decreasing for work trips, particularly in townships.
However, the rate of change is marginal.

Infrastructure
Session 2A, Tuesday, 6 July 2021
Session Chair: Dr Emile Horak
Convenor: Prof James Maina and Prof Wynand Steyn (University of Pretoria)

Short synopsis of papers presented:
F Netterberg: ‘Gypsum in saline and non-saline road bases: Effect and limits derived from longterm experiments in Namibia.
This presentation reported on long-term pavement performance (LTPP) involving the unconventional use
of saline road construction with gypsum. The performance of these trial sections has been remarkable
and in most cases very little, if any, maintenance was needed. The value of this work is that it puts the use
of gypsum on low-volume roads in extreme dry coastal environments in perspective as a cost-effective
and innovative solution.
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F Netterberg, MI Pinard, and KJR Motswagole: ‘The Orapa emulsion-treated Kalahari sand
experiment (and untreated Kalahari sand base experiment) performance over 30 years and derived
material and pavement designs.’
Two papers were presented by Dr Netterberg in this session. The first paper is the culmination of LTPP
reporting of experimental work with pure Kalahari sand and or emulsion treated sand. In both cases, the
experimental sections gave very good and durable performance, indicating the value of such innovative,
low-cost, road-construction in environments where good-quality crushed stone or even untreated granular
materials (UGMs) are scarce. The design proposals made by Netterberg et al will be of benefit not only in
the Northern Cape or Namibia, but also further afield in Botswana and Angola, where similar sand is often
the main available road-building material.
E Horak: ‘Digital Video Assessment (DVA) as a catalyst for skill transfer in the road and airport
visual condition survey environment’
Dr Horak presented the paper showing how the current government’s capacity-building requirements for
Mobility Management Entity (MME) and QSE involvement had to be met in the high-technology and highrequired-expertise and experience field. The use of high-definition camera technology on standard multifunctional vehicles (MFVs), in combination with survey instruments was illustrated. It was demonstrated
how the software developed enables low-skilled and experienced persons to be able to do surveys at very
high levels of accuracy. Training and improved quality control were achieved in achieving the set targets
for EME and QSE involvement.
HJ Visser and SR Tetley: ‘A comparative evaluation of the structural capacity of cracked and
uncracked flexible pavements using mechanistic-empirical methods based on deflection
measurements by the Falling Weight Deflectometer (FWD) and a Traffic Speed Deflectometer
Device (TSDD).’
This paper focused on the comparison of the standard FWD survey outcomes versus the new technology
used to measure deflections of flexible pavements on a virtually continuous basis. The results reported
are in line with similar studies that were done overseas where the Traffic Speed Deflectometers (TSDs)
have a longer track record. While TSDs are not yet used for detailed structural analyses, they are proving
to be invaluable for Pavement Management System (PMS) structural indications.
L Kemp, MP Roux and M Kemp (CSIR Smart Mobility) and R Kock: ‘Application of drones and
image processing for bridge inspections in South Africa.’
This paper demonstrated the application of drone technology with bridge inspection. The application
shows great potential and is in line with global trends using drones or UVAs.
CG Papadouris, J Gerber, CJ Von Holdt and HJ Niehaus: ‘Risk-based life-cycle analysis for road
structures. The benefit of an improved risk-based funding allocation method for maintenance and
rehabilitation of road structures under budget constraints’
This risk-matrix approach for asset maintenance and management indicates that the incorporation of
risk as a factor has strong financial implications. The risk associated with defective infrastructure has
clear legal implications and can trigger certain maintenance and rehabilitation actions if managed in a
structured survey and evaluation matrix.
SN Ndungane: ‘Determination of a functional index for bridges’
This paper demonstrated the effects of issues such as disaster and or rehabilitation scenarios when a
bridge on a specific route needs to be repaired or rehabilitated. The application links in with the current
standard Bridge Management System (BMS) managed by the CSIR, the Struman BMS.
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T Moola: ‘The journey towards autonomous full spectrum pavement condition data acquisition and
evaluation in South Africa: a road less travelled’
This paper demonstrates the high accuracy that instrument survey technology can achieve with image
processing using camera technology. It is clear this technology is available in SA, but due to cost and
potential monopoly aspects, it is not yet utilised.
Participant feedback
All papers were presented via pre-recorded videos. This format certainly helps to keep presentations
within set time limits. It is clear that such pre-recordings have significant advantages over live
presentations, but the interaction from the audience showed there may be room for improvement.
A frustration for the session chair was the lack of awareness of how many people were actually attending
the session. This may be just a technical glitch, but when questions were posed it created a better feel for
interaction with the audience.
Questions were asked via the Chat or Q&A facility. Not all attendees had a clear identity as some of them
only showed up on the system as a conference attendee number. This diminishes the personal interaction
aspect, but is clear that this can easily be corrected in future. In some cases, authors were either not
available for questions due to technical issues or at least not immediately. Most questions were answered
by the authors during succeeding presentations, as they managed to get online.
All in all, the period available for discussion was deemed too short and most attendees were unfamiliar
with the parallel chatroom facilities. This is clearly a larger, collective-learning experience, and the
interactions will only improve in future.
Ultimately, the session can be seen as a success in the unusual circumstances imposed by the COVID
-19 pandemic.

Capacity Building/ Transport for Rural Development
Session 2C, Tuesday, 6 July 2021
Session Chair: Dr Brian Mubiwa
Convenor: Mr Mac Mashiri (Gwarajena TRD)
Not received at time of report finalisation.

Freight and Logistics
Session 2D, Tuesday, 6 July 2021
Session Chairs: Prof Hannes Gräbe (University of Pretoria) and Dr Paul Nordengen (HV Tech)
Convenors: Prof Hannes Gräbe (University of Pretoria), Dr Paul Nordengen (HV Tech) and Dr Wilna Bean
(University of Pretoria)

The combined freight and logistics and rail session of the SATC conference was held on Tuesday, 6
July. The session was fairly well attended and a wide range of freight and logistics-related topics were
discussed.
Passenger rail in South Africa: The Case of PRASA
Prasa Metrorail’s level of service is rapidly declining and consequently, passenger volumes are reducing.
By analysing these levels of reduction between 2009 and 2019, elasticity parameters for several service
aspects were determined by Pieter Onderwater from Hatch. Although many declining service aspects
would have influenced the actual trip time and service frequency, the time-table schedules presented
had not changed significantly over the years. Instead, the decline in service manifested itself through
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a reduction in reliability, with increasing cancellations and poor punctuality. Urgent attention to the
passenger rail service provided by PRASA is required.
In addition to the reduced levels of service experienced before 2020, the passenger-rail infrastructure has
experienced an unprecedented level of theft and vandalism, particularly during the hard-lockdown period.
This resulted in the temporary closure of some of the busy passenger-services corridors across South
African, but mainly in Gauteng and the Western Cape. The task at hand is to restore these passenger
services, as most South Africans rely on this mode of transport, says Fana Marutla, CEO PRASA
Technical.
At the State of the Nation Address (SONA) in 2020, the President Ramaphosa identified MabopanePretoria and Western Cape Central Line routes as the presidential programmes earmarked for close
monitoring and speedier implementation of service recovery. Twelve other corridors across the country
are receiving focused attention for service recovery. The urgent tasks under this intervention are the
restoration of electrical traction on the lines, refurbishment/repairs of vandalised station buildings,
modernisation of depots and the phased rollout of the new “Stimela Sabantu/Setimela sa Batho” trains in
the regions This will improve the quality of passenger services and will assist PRASA with its mandate
of providing safe, reliable, affordable commuter-rail and long-haul passenger-rail services and thereby
supporting the National Development Plan objectives of an integrated public transport system.
•

Mr A Steenkamp and his colleagues from CSIR Smart Mobility and the University of Witwatersrand
compared dynamic road wear of a Performance-Based Standards(PBS) vehicle to that of a baseline
vehicle. Results indicated and supported previous research that cross fall has a substantial influence
on road damage on the left and right sides of a vehicle.

•

In the second presentation, Dr C de Saxe and his colleagues from CSIR Smart Mobility and the
University of Witwatersrand made a case for the use of high-capacity coal trucks to reduce emissions
and cost at Eskom. To achieve this, the authors benchmarked the costs and emissions of Eskom’s
current road-haulage coal supply operations in South Africa and calculated the potential savings from
migrating to 74-tonne interlink PBS truck combinations. The results indicate a potential saving of R120
million and 35 000 tonnes of CO2 per year, while removing 300 000 truck trips from the roads.

•

The third topic compared the operating cost of PBS with that of conventional vehicles in South
Africa. Mr Steenkamp and his colleagues at the CSIR’s most significant finding was that the weighted
average overall increased cost savings (per tonne-km) for the PBS vehicles by 18.8% compared to
baseline vehicles. They noted PBS appears to be a viable solution to reduce transport costs, reduce
crashes and emissions and also save the road infrastructure. They recommended that PBS should be
considered for regulated implementation in South Africa.

•

An interesting approach to classifying trucks was presented by Mr O Mokone and Dr C de Saxe. They
present a proof-of-concept classifier for tautliner and tanker truck combinations, using camera data
and deep-learning algorithms. The results indicate good accuracy based on relatively small datasets.

•

In the fifth presentation, Ms J Catterick and her colleagues at the University of Pretoria tested
the use of brake-based torque vectoring to enhance stability control in articulated vehicles. Initial
results indicate that a simple yaw-moment control applied to the trailer can significantly improve the
stability, increasing the safety of articulated vehicles and reducing fatalities. Their study highlights the
possibilities of this area of research for future results.

•

The final presentation of the day was by Mr C Chakamera from the University of Johannesburg. He
and Dr N Pisa analysed the short and long-term relationship between air transport and economic
growth in Sub-Saharan Africa and found that there exists a causality between air transport and
economic growth in the long run. They also note that the link between air transport and economic
growth shows that policies that are meant to improve the efficiency of the aviation sector will
automatically affect economic growth. However, given the drastic impact that the COVID-19 pandemic
had on air transport, it is likely that the dynamics of these relationships at present and in the future
may be different to the authors’ findings that are based on 2018 data.
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Traffic Management, Safety and Security
Session 2E, Tuesday, 6 July 2021
Session Chair: Prof Marianne Vanderschuren (University of Cape Town)
Convenor: Dr Hubrecht Ribbens

Plenary Address: Prof Fred Wegman, Delft University of Technology, Netherlands, ‘Saving lives
beyond 2020: The next steps’
Prof Wegman reflected on the Decade of Action 2011-2020, stating that most countries were not
succESSFul in reaching the Decade of Action 2011-2020 target of -50% in road fatalities. The number of
global road-traffic deaths increased from 1.2 million over the decade to 1.35 million deaths/year.
At the Third Global Ministerial Conference on Road Safety in Stockholm in February 2020, governments
committed to halving road deaths by 2030, reaffirming support for the SDG targets. Encouragingly, the
new resolution builds on the integrated approach of the Stockholm Declaration, emphasising the practical
implementation of the Safe System approach and a strong focus on the interlinkages between sustainable
mobility, including climate action and road safety.
The Academic Expert Group (AEG) forwarded a set of nine recommendations for the next stage 20212030, captured in Table 1. The AEG proposed the following vision for the evolution of road safety for the
coming decade:
•

50% reduction in fatalities and injuries

•

Expanded application of the “five pillars”

•

Adopting Safe System principles

•

Integration of road safety among the SDGs

•

A set of nine recommendations as captured in Table 1

				Table 1: Set of nine AEG Recommendations

The thoughts of the AEG on the evolution of the global road safety work are captured in the diagram above.
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Sustainable Development Goals (SDGs) and Road Safety
•

As an independent endeavour and positioned as a special interest, road safety is often subordinated to
other social needs (road safety in its own “silo”)

•

Inclusion of road-safety targets in Agenda 2030 (SDGs) reflects a recognition that deaths and
serious injuries are among the most serious threats to our people

•

The 17 SDGs are “integrated and indivisible”

•

Agenda 2030 compels public and private organisations to commit to achievement of SDGs, and to
advance road safety

The two prerequisites for change recommended by the AEG are:
1. Expanded engagement of public and private sectors
•

Expand the reach of available tools well beyond the traditional scope of transportation, public safety
and public health.

•

Engage non-traditional public and private stakeholders in road-safety activities across their entire
value chain.

2. Capacity building
•

A lack of capacity among road safety professionals is a major barrier to progress.

•

Capacity-building should be given top priority (not only to make them better practitioners, but to also
be more effective).

3. Recommendations from conference papers
3.1 Road safety engineering.
3.1.1 The influence of road geometric and traffic features on road safety.
The compliance of the physical road features with typical road design standards is analysed against
those set by the Technical Recommendations for Highways 17 (TRH 17) on the Geometric Design of
Rural Roads that has been used in Namibia for some time.
The paper covered multivariate road Crash Prediction Models (CPMs) to investigate the statistical
significance of the link between road crash incidence and selected road features.
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The CPMs identified several interactive relationships between road section lengths, lane widths,
shoulder widths, 85th-percentile speeds and horizontal curve radii that significantly influence the
occurrence of road crashes on the road section. By extension, the CPMs developed from these
models will assist transportation safety authorities in identifying road features influencing crash
incidence and implementing appropriate road-safety measures with the intent of constructing a safer
road system.
3.1.2 The impact of road shoulders on urban freeways.
The presenter concluded that while non-shoulder urban freeways do not only have the worst crash
rates, they are vulnerable to challenges in terms of efficiency, travelling costs, time lost and vehicle
operating costs
3.1.3 T
 he effectiveness of speed humps as traffic-calming measure to reduce accidents.
This paper assesses the impact of reactive (responsive to requests) traffic calming in the form of
speed humps using accident data. The assessment looked at changes relating to the number of
accidents before and after implementation of speed humps, and focused on changes in the severity
of accidents involved.
The main finding is that in the three years after the implementation of speed humps on roads
selected for study in Durban, the total number of accidents was reduced by 51%. Over and above
this decline in the total number of accidents, it can also be noted that 18 of the 20 roads under study
saw a decline in accidents. This confirms research that speed humps reduce accidents.
3.1.4 The investigatory level requirements for skid resistance.
The study only provides a snapshot view of surface friction in a limited part of South Africa. It is
recommended that the investigation be extended to other regions with different climatic conditions
and road surfaces so that a larger sample of data can be obtained. In this way, it should be
possible to confirm whether the preliminary design and investigatory levels proposed in this paper
are appropriate, and to amend them where necessary. It may be found expedient to include a
third surface-friction limit, below which the road becomes dangerous for road users, and make an
immediate intervention to improve the skid resistance, if necessary.
Some new site categories, in particular those which may be peculiar to South Africa, could be
included. Examples include the heightened risk along sections of pedestrian concentration,
especially where dwellings and schools are built close to the road, as well as other situations such
as wildlife crossings and stray domestic animals.
Future work should also consider the need to develop a method to normalise temperature, using
appropriate reference temperatures, based on typical South African road surface temperatures.
longer-term objective data on the seasonal variation of surface friction should be collected so that
surface friction data can be adjusted to include seasonal variation.
It is suggested that the information obtained from this investigation be utilised in updating the COTO
(Committee of Transport Officials) “Guidelines for Network Level Measurement of Skid Resistance
and Texture”, published December 2008.
3.2 Road safety assessment
3.2.1 The use of road safety screening procedures in the City of Tshwane
The main aim of this research was the development of procedures with measurable benefits in
promoting a safer road environment.
In the South African context, further research is required from municipalities and local government
– in particular, road-safety and accident studies. International standards and research, while
providing an excellent framework for new road-safety research, may not always apply to the South
African road network, where research outcomes may be affected by differences in driver behaviour,
economic and developmental conditions as well as road and environmental conditions.
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3.2.2 The use of the iRAP Star Rating System for assessing road safety at rural intersections.
The study explores the effectiveness of the iRAP (International Road Assessment Programme) in
assessing and improving rural road intersections, and specifically whether the simplest version of
iRAP is of value in the South African context.
Overall, the study showed that iRAP is a practical and effective tool, which can be put to good use
both to test the safety of intersections or road segments and, also, to experiment with potential
interventions to see how safety can be improved most effectively.

3.3 Technology and road safety
3.3.1 The use of fifth-generation networks (5G) to improve road safety.
The paper compared different cases and reported the findings of the first phase (qualitative
research) of a three-year project, investigating the use of 5G technologies to address road safety in
South Africa.
The broader consensus among experts is that 5G technologies will provide better connection and
real-time information transmission where message sharing is required immediately before a possible
accident. 5G networks promise low latency and high data volumes. It is therefore recommended that
the government take advantage of the possibilities of 5G that are aimed at improving road safety.
3.4. Road safety models
3.4.1 T
 he implementation of a holistically integrated multidisciplinary road safety management
model for 2030.
The paper discusses the implementation of the model as the sub-system of the Traffic Management
System to improve road safety to reduce road traffic casualties by 50 per cent by 2030, in line with
the extended United Nations Decade of Action for Road Safety 2021 – 2030.
One of the main challenges that the author identified is the lack of enough highly qualified
professionals (road-safety practitioners) with a sound knowledge of scientific systems management
to succESSFully implement the Traffic Management System to achieve goals set for 2030.
Note: The recommendation is in line with the AEG recommendation above regarding the lack
of capacity among road-safety professionals as a major barrier to progress. It is therefore
recommended that the Department of Transport and Road Traffic Management Corporation (RTMC)
investigate ways and means to build more capacity in this field, e.g. application of the Safe Systems
approach.

Eighth China-Africa Transport Co-operation Forum
Session 3A, Wednesday, 7 July 2021
Session Chairs: Ms Ivandra Udoyen (Koleko & SACTCC) & Prof. Alex Visser(SACTCC)
Convenor: Mr Yuchen Wang (SACTCC)

Highlights
i.

Transport cooperations between China and Africa

The Minister Counsellor Long Shen of the Chinese Embassy in South Africa illustrated the latest transport
infrastructure projects in China which include:
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•

The world longest high-speed rail network (37 900km);

•

New-generation Fuxing high-speed train;

•

Beijing Daxing International Airport;

•

Chengdu Tianfu International Airport.

•

China has developed their first aircraft, the C919, with the first commercial deliveries in 2021

•

The new Qinghai-Xizang railway, which connects Xining and Lhasa (1956km);

•

The transformation from traditional container terminals to unmanned automatic ones through a variety
of technical innovations;

•

Progress on the Belt and Road Initiative(BRI);

•

In conclusion, China will continue to play a pivotal role in:
- Joint research programme between China and South Africa;
- Technology transfer;
- Engineering projects;
- Triparty cooporation
- Department of Science and Innovation(DSI), RSA supports the co-operation between
South Africa and China

ii. D
 epartment of Science and Innovation(DSI), RSA supports the co-operation between
South Africa and China
Mr. Daan du Toit, Deputy Director-General (DDG) of the DSI, was invited to participate in this forum. It is
worth mentioning that South Africa and China have a great, stable and productive relationship and this
conference attests to that.
Since South Africa embraced the Belt and Road Initiative, a comprehensive approach to promoting global
connectivity in the developing world, there has been a lot of knowledge exchange between researchers
and institutions of both countries. For example, both countries have funded a number of research projects,
exchanged young researchers, and established Joint Research Centres and exchange visits by our heads
of state. China is one of the countries that South Africa is working with to alleviate the pandemic.
As science knows no borders, it has become important for countries to go beyond their regions and
mobilise collective wisdom on matters relating to science in order to improve innovation. Innovation is
crucial for sustained economic growth. With a healthy economy, development becomes visible, standards
of living for citizens change for the better and countries prosper. Therefore, our governments encourage
partnerships in Africa that include other global players. The presence of African researchers and
international researchers in this conference was highly appreciated.
Hope was expressed that the conference would ignite more conversations that would lead to the
production of more publications, the embracing of useful strategies, new innovations and long-lasting
partnerships. I wish you well in your deliberations.
Madam Punkah Mdaka spoke on behalf of Mr Daan du Toit
iii. iii) Research on innovation at the Accelerated Pavement Testing (APT) facility in Chang’an
University, China
The presenters highlighted simulations within a controlled environment on pavement structures. It included
the following:

Annual Report 2021

28

•

Accelerated Loading Facility (ALF);

•

Mobile Loading Simulator (MLS);

•

Heavy Vehicle Simulator (HVS) and HVS Mark VI;

•

Annular accelerated loading system;

•

Small-scale asphalt mixture mixing plant;

•

Asphalt concrete paver;

•

Falling-weight deflectometer;

•

Summary of test results

iv. A
 PT using MLS66 on the Zhenjiang Test Road
The presentation included the following:
•

Methodology followed;

•

Pavement structure simulated;

•

Test procedure (Mixture properties, small-scale test)

•

Scientific calculations and interpretation of test results (Pavement static and dynamic response,
in-situ rutting tests, etc.)

v. U
 sing the 1/3 scale APT to Analyse Long-Term Performance Evaluation of Rock Modified
Asphalt Mixtures
The presentation introduced the results of the rock-modified asphalt mixture in lab and road pavement.
The author applied the 1/3 scale APT tool for testing and compared with the full-scale testing in field.
vi. O
 nline training and digital education with a case study between SA and China
Dr Jan Grundling mentioned at the Opening Ceremony of the Johannesburg Summit of The Forum
on China-Africa Cooperation that AU and China would support African countries in establishing five
transportation universities. This offer needs to be grasped with both hands.
For South Africa to become and remain globally competitive, a competitive, effective and efficient
transport system is pivotal. South Africa’s higher-education modernisation responses are focusing
specifically on the digital challenges we are facing, and the implications in the establishment of a
transportation university in South Africa. In summary, South Africa should learn how to navigate changes
in modes of teaching, learning and research from those institutions that are ahead in adopting hybrid
or blended modes. The critical building block for constructing well-blended modes of learning require
excellent teamwork and partnerships.
South Africa has taken a huge step forward in online training and can build on practices developed in
China
vii. U
 pdated mobile load simulator technologies and innovative activities of the International
Society of the Mobile Load Simulators(ISMLS)
The presenters introduced the latest mobile-load simulator technologies and the recent activities of the
International Society of the Mobile Load Simulators(ISMLS) which was established in November 2018 by
Chang’an University and South Africa-China Transport Co-operation Center(SACTCC), etc.
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viii. Two presentations from Delft University of Technology.
The contents are the full-scale load testing on bridge-deck pavement and the activities on the international
society of the Mobile Load Simulator. The forum developed a deep relationship with Delft University of
Technology and IFARE Conference from 12-15 July 2021. Yuchen Wang and Prof Alex Visser followed up
with Delft University of Technology for further interactions.

Public-Private Partnerships (PPP) Workshop
Session 3B, Wednesday, 7 July 2021
Session Chair and Convenor: Ms Laverne Dimitrov (DBSA)

The goal of this special workshop was to analyse the success rate of transport PPP projects in South
Africa and across the rest of Africa.
Partners funding PPP projects were invited to tell us more about the following areas:
1. The value proposition of PPPs in the sector - market trends, customers and bottlenecks;
2. Challenges and threats;
3. Potential partners;
4. Potential research areas; and
5. How transport professionals can assist you on your path

Generic principles
There was consensus that PPPs were necessitated due to falling fiscal revenues and that the size of the
projects, normally in the billions, requires private-sector injection of funds. If government-funded projects
are broadened to include the private sector, they will have access to:
•

Cashflow arising from the provision of the service;

•

Reduction of government role in the economy

•

Off-balance sheet accounting

•

Innovative risk sharing

•

Using value-for-money principles in procurement

•

Calculation of a public-sector comparator

•

More affordable projects by the private sector having access to capital markets and modern service
techniques.

Usually, the private sector expects government to take responsibility for design and construction, service
provision, maintenance and renewal, quality of service, carrying volume risk, regulation/policy, land
acquisition or clearing the right of way, and subsidisation.
It takes a long time to bring PPP projects to fruition. Our national tolling projects take anything between
3-5 years because there are stringent processes to be followed based on national treasury regulations.
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Development phase

After Feasibility stage

Usually, external consultants are appointed to motivate a
business case. These consultants will undertake:

Final Feasibility Studies will be conducted.
Procurement will include construction – lump sum all
risk EPC undertaken by Concessionaire

•

Traffic studies

Financing arrangements

•

Engineering environmental investigations

•

Concessionaire Procure Project Finance

•

Assess the location for the services and facilities

•

•

Provide route description

Concession revenue accrue to Entity – To Pay
Pre-agreed Revenue Stream Guaranteed By
Government

•

Determine tariff levels

•

Full Traffic Income Risk Taken By
PE/Government

Government will also conduct

•

Concessionaire Tenders A “ Pay Back”
Period based on the guaranteed monthly revenue
stream (CPI Linked) provided by PE (I.E. 23 years)

•

Financial Analysis – Loan Supportable Revenue

•

Socio-economic Impact Assessment

Public Entity is still responsible:
•

For securing the funding (Bonds/Loans)

•

Drafting of engineering contracts

•

Drafting of operations and maintenance contracts

•

Managing the projects

PPPs in rail
Although the rail sector is under duress, there is a ray of hope due to:
•

Draft White Paper into National Rail Policy

•

Single Transport Economic Regulator (and Rail Economic Regulator)

•

South African Economic Reconstruction and Recovery Plan.

Based on the above, some key questions emerged:
•

Will this have a meaningful impact on unlocking growth?

•

Does it require significant state investment or fiscal support?

•

Is this value-generative to the state?

•

Which sectors of the upstream industry will benefit?

•

Will this support SA’s rail industry and does it have the capacity to respond?

•

What is required to make it happen?

The private sector argues that there is a massive network with excess capacity and that private rail
operators must be allowed to pay toll or “access fees” when utilising the network. International precedent
shows these are significant incremental cash flows (up to one third of cash flows). Track maintenance
costs should be largely fixed costs. Regional trading partners have already moved to this model
supporting interoperability and regional trade for pan-African operations.
Key sectors that will benefit from this move include agriculture (grains, citrus, timber and sugar), minerals,
domestic coal, steel and cement; cars and containers, liquid bulk and hazardous chemicals.
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This is a strategy that should be immediately put in place because NO new regulation is required.
However, a Rail Economic Regulator will be of great support, as will the negotiation of Access
Agreements.
PPPs in Roads
The road sector is a mature market, of which the structures and operating modes are well known. Many
countries are looking to mobilise private capital for their road networks. Road PPPs are to be embedded
into a sector of sustainable growth characterised by the mobilisation of public funds.
Private-sector sponsors’ and lenders’ expectations are to be articulated around a qualitative and
quantitative analysis of the project risks, with a focus on 4 areas:
•

quality of the public authorities

•

quality of the project’s environment

•

quality of the sponsor

•

financial fundamentals

While the public authority’s duty is to assess a PPP in terms of economic and social cost-benefit analysis,
the private investor’s criterion is financial return.
Climate change (both adaptation / resilience, and mitigation) and gender are becoming more and more
critical for private sector investors.
Risk allocation
There are numerous risks to address, considering public sector choices, as well as the market’s
anticipated response and feedback.
Therefore, risk analysis and allocation are critical. A rigorous, step-by-step approach is required, from
general policy and planning, to project prioritisation, selection, structuring, tendering to commercial and
financial closes and to contract management.
Most publicly procured projects in Sub-Saharan Africa end up with a budget increased by 30- 50%,
compared to initial estimates.
Lessons learnt
1. Minimise right-of-way and resettlement issues by focusing on brownfield projects and allocating
associated risks to the public sector
2. Prepare a pipeline of moderate-size brownfield projects with standardised tender documents;
3. Structure projects as government paid, with demand risk retained by the public sector;
4. Annuity payments made by the Third Generation of Road Funds, which creditworthiness could be
enhanced with government and development-financier support (e.g. payment obligation guarantee)
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Urban transport and PPPs
Bus Rapid Transport (BRT) systems generally incorporate private participation, mainly in bus provision
and operation: below is a diagram on the improvement that a BRT system can bring:
Conception and Technical improvements of BRT systems compared to traditional buses networks

Dedicated busonly lanes and
traffic signal
priority

Bigger & more
modern buses
operating with
cleaner fuels

Electronic
ticketing, user
information
systems

Pre-board fare
collection &
transfer;
elevated
platform

More convivial
stations

Higher speeds

Increased
comfort and
safety; lower
emissions

Greater
convenience
and security for
passengers and
drivers

Faster on/offboarding

Greater
comfort and
safety for
passengers

BRTs provide a solution cheaper than urban rail
Reduced
investment
cost

Shorter
construction
period

Reduced
environmental
impact

High capacity
(300 000
passengers/day/
corridor)

Given the usual viability gap from collected fares, most infrastructure financing would remain public.
Typically, public-sector financing involves the sovereign or sub-sovereign (City, state) offering long-term
concessional financing, hard currency (Multilateral Development Banks, others); local or international
commercial financing (with credit enhancements); support to private sector concessions; viability gap
funding; and credit enhancements.
The private sector, on the other hand, will offer concession/PPP revenues and limited-recourse financing
(development finance institutions, international and local banks). An idea that springs to mind is fleet
financing (local banks, risk-sharing facilities).
It is important to note that investors view the Sub-Saharan African market as riskier than other markets.
Challenges limiting the financial and commercial viability of BRT projects will:
1. Require ongoing public contribution from underfunded sector agencies. Tariff changes are socially sensitive
2. Have revenues in local currency (non-indexed), limiting options for international financing
3. Social impacts related to loss of income for traditional operators and potential resettlement needs
4. Require a good plan to deal with the small, informal and unsophisticated operators that run bus
services, furthermore:
5. Use of low-emission buses is limited by the availability of cleaner fuels (low-sulphur diesel, reliable
electricity supply).
Kenya’s port programme
The Kenya Maritime Authority(KMA) was established to regulate, coordinate and oversee maritime affairs
in the country. It ensures sustainable, safe, secure, clean and efficient water transport for the benefit of
stakeholders through effective regulation, coordination and oversight of maritime affairs.

Annual Report 2021

33

Overall coordination, promotion, and oversight of the implementation of the PPP programme in Kenya is
handled by the PPP Unit of the National Treasury and Planning.
Below follows an instructive timeline:
•

PPP Policy adopted in 2011 to articulate the government’s commitment to PPPs

•

The PPP Act was enacted into law in 2012 and amended in 2018

•

The National PPP Regulations gazetted in 2014

•

PPP Project Facilitation Fund (PFF) Regulations gazetted in 2017

•

Project Facilitation Fund (PFF) Regulations gazette in 2017

Some key developments in Kenya include the:
A. Shimoni Port Development
•

Situated off Wasini Island at Kenya’s South Coast with a population of about 215 000 in an area of about
3 267 square kilometres

•

Considered the best-placed location along the East African coast, given its unique nautical access
and suitability for development of tourism and enhancement of existing trade, the facility supports
commercial-merchant shipping, industrial fishing, cruise business, marina and dry-bulk handling facilities

•

Investment commenced, with KPA as the landlord port, inviting the private sector to install the requisite
superstructure and equipment, as well as operate the port for 25 years

B. L
 amu Port Berths 4-21 and adjacent special economic zones: KPA
•

The first three berths of the Lamu port project, comprising a 400m bulk berth (non-containerised
cargo), a 400m-container berth, and a 400m general cargo berth, completed

•

Negotiations are ongoing with private port operators interested in equipping, operating and maintaining
the berths for a concession period of 25 years

•

18 other locations are available for port development, operation and maintenance for a negotiated
period.

Implementation of Integrated Public Transport Networks (IPTN)
Session 3C, Wednesday, 7 July 2021
Session Chair and Convenor: Dr Mathetha Mokonyama (CSIR)
A dedicated conference session on the implementation of Integrated Public Transport Networks (IPTNs)
was warranted by the national importance of IPTNs both in legislation and the government’s transport
strategies. The session primarily provided a feedback platform from cities and practitioners regarding the
implementation of IPTNs in the country. Six presentations were delivered, the first five from peer-reviewed
papers and the last one invited. The key takeaways were as follows:
•

A cost-effective public transport management system for GO! Durban, presented on behalf of
all authors by Dr Andrew Aucamp from the City of eThekwini:
The paper illustrated how the City of eThekwini was able to reduce the cost of implementing an
advanced public-transport management system (referred to as PTMS lite), from which other cities
could learn. The cost was reduced from a projected R210 million over three years to R19 million for the
same period, for a fleet of 200 buses. The specific functionalities of the system adopted by the City of
eThekwini were presented, including monitoring vehicle movements, and real-time communication with
drivers. The largest cost reduction resulted from using a conventional fleet-management platform with
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adaptations for public transport; in contrast to using a full-scale public-transport system from which
only a few capabilities would have been usable to the City at the time of implementing an operational
network.
•

Cape Town urban development index – a rubric for urban transformation, presented on behalf
of all authors by Mr Lee Stolworthy from the City of Cape Town:
The City of Cape Town presented a quantitative framework, in the form of an Urban Development
Index (UDI), for use in measuring the extent to which public-transport network programmes are
improving livelihoods. Elements included in the UDI related to such things as travel time, mode split,
congestion, employment density, housing price index, and level of informality. The City is assigning
resources to measure the UDI regularly. Other cities need to develop similar indices to be able to
monitor the extent to which transport interventions are impacting livelihoods.

•

Location analysis of private schools: A move towards data-driven insight, presented on behalf
of all authors by Mr B.A. Coetzer from the University of Stellenbosch.
A modelling tool was presented to systematically measure the accessibility of facilities to segmentspecific demand. The capabilities of the tool could be extended to facilities that include public transport
stations.

•

Digitisation of the regulated minibus taxi network: A case study for Gauteng Province,
presented on behalf of all authors by Mr Shaun Mhlanga from the CSIR.
The paper reported on the work carried out to map the minibus taxi network in Gauteng province, and
what the mapping process revealed. A key takeaway was that the quality of route data is compromised
by poor database-management practices. Integrating minibus taxis into the scheduled public transport
network may require such an exercise to be carried out throughout the country.

•

The social perception and holistic assessment of BRT, presented by Lerato Molefe from the
University of Cape Town.
The paper presented a model to measure the costs and benefits of a bus rapid transit system relative
to minibus taxis operating in the same corridor. Dimensions used included economic, environmental
and social-impact variables. It was found that bus rapid transit results in more benefits than minibus
taxis. However, data to compute cost-benefits analyses are often lacking. A take-away from the
presentation is therefore that more attention must be placed on investing in the collection of
appropriate datasets to support decision making when implementing IPTNs.

•

Progress with the implementation of IPTNs in South African cities, invited presentation by
Khibi Manana from the Department of Transport:
The presentation provided a progress report on the implementation of IPTNs in cities and reasons
for the status quo. IPTNs are being implemented in 13 cities. Six of these are currently operational
(Johannesburg, Cape Town, Tshwane, George, Nelson Mandela Bay, and Ekurhuleni. Three
have been suspended (Buffalo City, Mbombela, and Msunduzi) and four are being encouraged to
become operational in 2021 (Mangaung, Rustenburg, Polokwane, and eThekwini). The objectives of
implementing IPTNs are contained in the 2007 public-transport strategy. However, the Department of
Transport encourages a differentiated approach to implementation. Patronage has been increasing,
but only marginally. Of concern is that minibus taxis continue to operate as a parallel mode, mainly
due to a lack of enforcement. Reasons for the rather slow roll-out of IPTNs are varied but include
leadership instabilities in cities, and poor contract management capacity. In addition to reviewing the
overall strategic approach to implementing IPTNs, the Department of Transport is in the process of
developing capacity-building programmes to assist cities with accelerated implementation.

Annual Report 2021

35

Climate Change Workshop
Session 3D, Wednesday, 7 July 2021
Session Chair and Convenor: Mr Benoit Verhaeghe (CSIR)

During the Workshop, three polls were held, with the questions posed and the results presented below:
Poll 1:
Are you concerned about the projected impacts of climate change on the built environment?
Results: Yes – 11 (92%); No – 1 (8%)
Poll 2:
Climate impact: Can climate threats be effectively countered by employing current good engineering practices?
Results: Yes – 6 (60%); No – 4 (40%)
Poll 3:
Climate impacts: Effective resilience to climate threats requires new approaches and new designs.
Results: Yes – 12 (100%); No – 0 (0%)
1. Keynote Address: Prof Francois Engelbrecht, WITS: ‘South Africa as a Climate Change Hotspot’
Prof Engelbrecht noted that, already in 2018, the Southern Africa regions were identified by the
Intergovernmental Panel on Climate Change (IPCC) as one of the few climate-change hotspots in the
world, becoming ever more vulnerable to the impacts of climate change. The impacts will be felt over
many sectors, including the transport sector.
Temperatures in southern Africa are expected to rise at almost twice the global rate, resulting in more
frequent heatwaves, prolonged droughts, and fire hazards.
The lack of transport networks and the means to evacuate 500 000 people when cyclone Idai hit Beira in
2018, with consequential loss of many lives, highlighted the importance of effective transport provision to
deal with such crises.
According to the International Energy Agency (IEA; 18 May 2021), to achieve net-zero emissions by 2050
and restrict global warming to 1.5˚C (and therefore 3˚C in southern Africa), annual energy investments
would need to surge from $2.3 trillion to $5 trillion by 2030, adding 4% to the global GDP growth. This
transition will require:
•

An immediate stop to new gas and oil projects

•

Electric vehicles to make up more than 60% of car sales by 2030, and

•

No new sales of new internal-combustion-engine passenger cars by 2035, which would impact on car
manufacturing across the world, and therefore also in South Africa.

If the IPCC targets for carbon reduction are not met, the southern African region will become dryer, with
multi-year droughts. Outdoor (construction) work capacity would have to be reduced by half due to heat
stress-related risks. The probability of “day-zero” events in Cape Town is set to increase over the next
decades (and beyond, under low mitigation), with the possibility of similar “day-zero” events occurring in
Gauteng from the mid-century (2030-2060) onwards.
On the other hand, the north-eastern parts of South Africa may become at risk of category 3-5 cyclone
landfalls. What will be the costs of an intense cyclone making landfall in Richards Bay, for instance? It
was also noted that the eastern interior of South Africa is likely to face more frequent and more intense
thunderstorms, resulting in flash floods, particularly in built-up areas. In addition, sea levels are rising
along the coast (as elsewhere in the world), posing a risk for low-lying regions, particularly for coastal
erosion when combined with storm surges. Towards the end of the century, sea levels are projected to
increase in height by between 0.5 and 1.0 m.
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2. Recommendations from three presentations on climate change adaptation
The keynote address was followed by three presentations dealing with climate-change adaptation to raise
awareness on information, tools, systems and forums already available to assist decision-makers and
practitioners in making transportation assets more climate-resilient.
2.1 The CSIR Green Book (Ms Kathryn Arnold, CSIR)
The Green Book (www.greenbook.co.za), is an online planning support tool looking forwards to the year
2050. It was developed to lend support to local governments in South Africa to undertake climate risk
and vulnerability assessments, and use this evidence to adapt settlements to climate change, specifically
through:
•

Spatial planning

•

Land use management

•

Infrastructure development

•

Municipal service provision

•

Growth management

•

Environmental planning, and

•

Urban design.

The Green Book helps local government to think creatively about how adaptation action can strategically
be integrated into their planning and design to protect the lives of communities and build towards a
sustainable, climate-resilient, and hazard-resistant future.
The interdisciplinary nature of the Green Book, which combines scientific evidence with adaptation
solutions, makes this a must-use tool for local government (in particular) to mitigate disaster risks by fitfor-purpose adaptation planning.
2.2 Infrastructure and Climate Network (Prof Jo Sias, University of New Hampshire, USA)
The Infrastructure and Climate Network (ICNet) is a collaborative platform of climate, social-science and
transport practitioners and academics established in 2012 to accelerate the resilience of the transport
system to climate change.
ICNet builds infrastructure thinking on the following three concepts to ensure appropriate investments in
climate adaptation:
•

Resistance is not Resilience, i.e. Building infrastructure harder and stronger is not always the solution
and is likely to be very expensive. Rather build on the capacity of social, economic and environmental
systems to cope with a hazardous event or trend or disturbance

•

“Safe to Fail”, not “Fail-Safe”, i.e. not preventing failures from occurring, which would require employing
sophisticated, expensive measures. Rather design solutions in such a way that any potential errors
will result in no ill effects, by using physical/numerical simulations and statistics from which the most
common result would be the desired one

•

Design with Nature, not against nature
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ICNet, initially established to serve the needs of Northeast USA, has since evolved into a global platform
for:
•

International networking

•

Developing worldwide capacity to make global transport infrastructure resilient to climate change

•

Establishing links among researchers and practitioners working at the scientific, engineering and
policy frontiers, and

•

Developing the next generation of critical thinkers to address climate-related transport challenges.

Prof Sias encouraged all persons concerned about building the resilience of the transport system to
climate change to join ICNet Global by contacting her on jo.sias@unh.edu.
2.3 Climate Adaptation Options for SA Road Transport Infrastructure (Ms Refiloe Mokoena, CSIR)
An overview was provided on several actions that can assist road authorities, engineers and decisionmakers to adapt the transport sector to the evolving climate-change demands impacting road
infrastructure.
Southern Africa has been identified as a hotspot for climate change, with significant temperature
increases exceeding global averages, where climate extremes, such as heatwaves, have occurred more
frequently and more intensely over the past decades. It is also expected that the rate of increase in
minimum temperatures will likely exceed that of maximum temperatures, resulting in elevated temperature
averages, particularly in urban areas. Other identified climate risks include changes in expected
precipitation levels, sea-level rise as well as increased storm events and intensities. All of these have an
impact on the overall planning, design, construction, maintenance, as well as the service life of transport
infrastructure. These are illustrated below.

•
•
•
•
•

Submerged roads
Erosion of coastal road
substructure
Increased flooding of
low-lying infrastructure
and tunnels

Drought

Severe storm
events

Sea level rise

Climate
Threats
Extreme
temperatures

•
•
•
•
•

Bitumen softening
Traffic related rutting
Surface cracking
Restrained thermal expansion
Warping of rigid pavements
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•
•
•

Road infrastructure damage
Road closures
Reduced traffic operations

•

Increased risks of
landslides and slope
failures

Floods

Changes in
precipitation

•
•
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Loss of structural integrity for gravel roads
Increased wildfires potentially limiting
traffic operations and infrastructure
damage

Increased moisture levels in
pavement structures
Pavement and embankment heave
with clay material substructures

Evidence has shown that infrastructure repair and maintenance costs are expected to double in cases
where reactive approaches are taken to remedy the effects of climate change as opposed to proactive
strategies. Proactive approaches will need to involve multiple stakeholders such as researchers,
practitioners, and road authorities to ensure a unified and collaborative strategy for the provision of
climate-resilient infrastructure.
Practical and implementable adaptation actions will need to be identified, prioritised and incorporated into
existing operational procedures at various points in the life cycle of infrastructure projects. This will include
the identification of climate high-risk zones, long-term planning, and appropriate maintenance methods for
vulnerable assets. Furthermore, it will require the designing of climate-resilient new builds and retrofitting
of existing vulnerable infrastructure based on identified climate vulnerabilities. As an example, a sample of
adaptation options at the infrastructure planning stage is shown below:

Maintenance
Operations
Construction
Design

Planning

Plan to ensure climate resilient
transport infrastructure and systems
Identify & protect highly
exposed infrastructure

Identify &
protect
vulnerability
hotspots

Relocate or
protect highly
exposed
infrastructure

Early warning
systems for
hazard risk

Identify &
protect critical
disaster response
infrastructure
Include in
disaster
management
planning

Design road
traffic
management
systems that
can adapt to
disaster
conditions

A Climate Adaptation Handbook as well as generic guidelines on Change Management (aimed at decision
makers), Risk & Vulnerability Assessments and Engineering Adaptation Options are available for the
climate adaptation of rural access roads, but there is still a need to adapt these for high-volume roads/
routes.
3. Strategies and policies in action
Two presentations were made in the final session of the workshop, one focusing on a metropolitan road
authority’s approach to mitigation (Tshwane), and the other dealing with climate adaptation policies and
strategies nationally. The latter formed the basis for a debate on the development and implementation of
policy and strategies to build climate resilience into South African transport infrastructure.
3.1 Municipal approach to climate change policy development and implementation (Frank
Lambert, City of Tshwane)
A broad overview of the City of Tshwane’s Climate Change Policy was provided, outlining where the
Roads and Transport Department fits into the 10 outcomes of the Climate Action Plan for the City, and
highlighting some of the contributions made by the Roads and Transport Department to date, focusing on
climate-mitigation actions. Of note were the mitigation actions undertaken at managerial and technical
level, which included:
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On managerial level:
•

Transit-oriented development and compact city design (to reduce travelling distances)

•

Striving towards sustainable and efficient public transport

•

Introduction of low-carbon vehicles for the City fleet (electric & CNG)

•

Development of a city-wide electric vehicle strategy

On technical level:
•

Non-motorised transport, based on a review of standards related to UA and pedestrian and cycle path
requirements

•

Green-ride programme (Atteridgeville and Mamelodi, as part of the October Transport Month)

•

Car-free day trials (Hatfield, as part of the October Transport Month)

•

Community awareness (e.g., launch of the Eersterust Cycling Club)

•

Urban arterial route upgrades (e.g.,Solomon Mahlangu Drive’s accommodation for pedestrians and cyclists)

Of note is the Climate Action Plan set by the City of Tshwane in May 2021 (Draft 4), in which it is
stated that:
•

From a transportation perspective, walking and cycling should be key components of Tshwane’s
integrated transport system with 15% to 20% of all daily trips over 2 km to be done through cycling and
50% of all trips less than 2 km to be achieved through walking

•

Work trips using public transport should increase from the current 47% to 80% of all motorised

3.2. N
 ational Climate Change Adaptation Strategy (NCAAS), Sibonelo Mbanjwa,
Director, National Department of Forestry, Fisheries and the Environment)
The NCCAS provides a common vision of climate change adaptation and climate resilience for South
Africa, and outlines priority areas for achieving resilience and climate-change adaptation.
The NCCAS also serves as South Africa’s national adaptation plan fulfilling the country’s international
obligations, as outlined in the Paris Agreement under the United Nations Framework Convention
on Climate Change (UNFCCC). The NCCAS forms the basis for meeting South Africa’s adaptation
commitments outlined in the Nationally Determined Contribution (NDC).
The NCCAS is an important step for adaptation in South Africa, as it:
•

Acts as a common reference point for climate-change adaptation efforts in South Africa in the shortto-medium term, guiding all levels of government, sectors and stakeholders affected by climate
variability and change

•

Provides a policy instrument in which national climate-change adaptation objectives for the country
can be articulated to provide overarching guidance to all sectors of the economy

•

Facilitates the degree to which development initiatives at different levels of government and business
integrate and reflect critical climate-change adaptation priorities, and thus inform resource allocation
by the various stakeholders towards climate-change resilience.

•

Guides stronger coherence and coordination on climate-change adaptation activities between different
institutions and levels of government

•

Supports South Africa in meeting its international obligations by defining the country’s vulnerabilities,
introduces plans to reduce such vulnerabilities and leverage opportunities, outlines the required
resources for such action whilst demonstrating progress on climate-change adaptation
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With respect to the transport sector in particular, the following implications were highlighted:
•

Mainstreaming climate change into transport sector policies and strategic plans

•

Improving climate resilience, and investing in climate-proofing infrastructure

•

Exploring potential opportunities for new technology development, which can match new climate
impact related challenges

•

Investing in technology that can improve early-warning systems, and climate resilience, and

•

Investing in technology that mitigates (Greenhouse Gas) GHG emission and ultimately reduces impact
and the need for large investment in adaptation into the future.

In terms of reaching out for assistance to support the strategy, and reaching out to the Department of
Transport, in particular, the following were noted:
•

The National Department of Forestry, Fisheries and the Environment invited partners in the transport
and infrastructure sectors to start engaging with this NCCAS

•

The transport and infrastructure sectors need to ensure that climate change impact considerations
form an important component of their business processes and activities and decisionmaking

•

Help South Africa in terms of innovation that can help it cope with the anticipated adverse effect of
climate change

•

Build resilient infrastructure that is going to sustain South Africa in this uncertain future, and make
doing business possible despite climate change

Concerning “mainstreaming climate change into transport sector policies”, it was noted that a Climate Change
Act is to be tabled to Parliament, and that if approved, adaptation governance will be defined and legislated.
3.3. Debate on the National Climate Change Adaptation Strategy (NCCAS) – Q&A
What are the implications of the Climate Change Act to be tabled to Parliament for enactment on
the transport sector, and how should the transport infrastructure sector prepare them for this?
Response: We are already facing disasters, and therefore we must respond as a country. Climate
Change Impact Assessments as part of Environmental Impact Assessments (EIAs) should be conducted
before engaging in infrastructure development. This will help to identify potential climate-change impacts
on the infrastructure to be developed and justify the sustainability of the investments to be made.
After enactment of the Act, every sector should develop an implementation plan. In the transport sector,
the Department of Transport should take the lead. This implementation plan should articulate how to
address the climate resiliency of rural access roads located in municipalities, as well as higher-volume
provincial roads and national roads.
Whether there is a policy or not, as a nation we need to act and to protect our investments in infrastructure
to safeguard our socio-economic construct. Responsible citizens and NGOs are very vocal in this space,
and as a nation, we ought to respond to this need.
Who should take the lead in mainstreaming climate change into transport sector policies and
strategic plans?
Response: Government is a leader of society, and irrespective of the various SOEs (e.g., Transnet,
PRASA, ACSA, SANRAL, Gautrain), leadership should reside in the Department of Transport at the
national level, while the drivers at the provincial level should be the various departments dealing with
transport and related infrastructure, since they are the major drivers of policy. They ought to provide
leadership, guided by the national Department of Transport.
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What is the role of Infrastructure South Africa under the Presidency in the rollout of the strategy?
Our understanding is that all infrastructure projects would flow through Infrastructure South
Africa. Could they play a moderation role by ensuring that due attention was paid to climate
resilience?
Response: In addition to ‘Infrastructure South Africa’ there is a parallel structure under the Presidency
addressing ‘Climate Change’. There will be a need for an interface between both structures.
Funding is required to support climate adaptation and to ensure the climate-change resilience of
our infrastructure. The national fiscus is currently under quite some pressure, and will probably
be so for years to come, while the overall condition of our transport infrastructure is deteriorating.
Why should additional funding be allocated to ensure that our assets will eventually become
climate-resilient, i.e., investing in a plausible future, while having significant maintenance
backlogs caused by, inter alia, lack of funding at present?
Response: Funding constraints are acknowledged to be a challenge. However, it must be seen from
a value-based perspective; by adopting fire-fighting approaches, repeated problems with roads will
keep on recurring, and attract costs, with little to no return on investments. There needs to be a greater
understanding of the fundamental causes of infrastructure failures, and of the impact of a changing
environment on these failures, to direct investment in infrastructure responsibly.
Could industry forums, such as the Sustainable Roads Forum, aid in the implementation of the
NCCAS?
Response: Affirmative. All public- and private-sector initiatives supporting the implementation of the
NCCAS will be welcomed.
4. Highlights and recommended way forward
There is a need to build infrastructure to serve not only current demands, but also future needs. This
is often overlooked in current decision-making processes. There has been progress made in this
regard, based on the proceedings of the Climate Change Workshop, but for wide-scale and effective
implementation, the following was highlighted and is recommended:
i.

There is a need to create an interface between existing bodies focused on transport infrastructure and
climate-change adaptation

ii. The Department of Transport is best positioned to take the lead in mainstreaming climate change into
transport-sector policies and strategic plans that can cascade to provincial and municipal levels with
the necessary research
iii. Industry forums will also play an important role in enforcing this message across all members for
effective implementation
iv. National Risk & Vulnerability Assessments, Engineering & Non-engineering Adaptation
Options are recommended for dealing with the climate adaptation of South Africa’s
transport corridors

Traffic Engineering Session and Road Safety Engineering Workshop
Session 3E, Wednesday, 7 July 2021
Session Chair: Mr Kollan Pillay (CSIR)
Convenors: Dr Pieter Pretorius (ITS Engineers), Dr Karien Venter (CSIR) and Mr Kobus Labuschagne (SARF)

What follows is an overview of the more important topics/recommendations/conclusions covered in the
Engineering Session and the South African Road Federation (SARF) Engineering for a Safe System
(ESSF) Seminar and Workshop.
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Particular to the ESSF, the adoption of the Safe System approach was pointed out as being of paramount
importance in addressing and improving road safety. Several current Road Traffic Management
Corporation (RTMC) guidelines will be firmly based on the Safe System approach. The guidelines
that will emanate from the respective research projects and are likely to be published in 2022 include
guidelines for Road Safety Audit, Road Network Screening, Road Safety Investigation and Network Level
Assessments, and Road Restraint Systems.
The country is thus well on the way to harness the Safe System approach and this SATC 2021 session
presented the opportunity to elevate the discussion by taking the first steps to establish an ESSF.
South Africa is party to the Global Second Decade of Action which is a commitment to reduce fatalities by
50% by 2030 a goal shared by the South African National Road Safety Strategy 2016 to 2030. This has
been proven to be a daunting task and there should be diligent steps to ensure that every opportunity to
implement measures leading to the reduction of accidents.
Plenary Address: Ms Heidi Bartis; South African Breweries (SAB)
As a society, road safety should be a primary concern, yet we tend to forget the impact of unsafe roads
and road users. Every six months, we are reminded of this impact as the holiday season tends to lull
drivers into a dangerous sense of complacency.
Research from the RTMC, in collaboration with the South African Medical Research Council (SAMRC),
found that drunk driving accounts for 27% of fatal accidents in South Africa.
Heidi Bartis, Director of Communities at SAB believes that we need to work towards collective solutions
that will put an end the scourge of drunk driving. At the SAB, there has been a large focus on – and
investment in – an evidence-based solution through the establishment of Alcohol Evidence Centres
(AECs).
To minimise the harm caused by driving under the influence of alcohol, SAB has re-energised its efforts
to aid the law-enforcement process through its AECs. With six AECs almost completed, SAB aims to have
10 operational centres set up across the country before the end of 2021.
SAB’s Alcohol Evidence Centres, developed in partnership with Government, are perhaps the most
visible intervention by SAB to date, and have been central to the implementation and enforcement of the
proposed BAC 0% bill which is set to go into effect this year.
These AECs are our best effort to help equip law enforcement with the tools and support they need to
effectively curb the rate of fatal road accidents. But more partners will garner better results as we all share
these roads, as well as the burden of paying for the consequences of drunk driving.
Recommendations from Engineering Session
BK Manu and SC Krygsman, Stellenbosch University: Unpacking The Technical and Perception
Barriers to Electric Vehicle Uptake in South Africa
South Africa has renewable energy sources and road networks that make it suitable for electric vehicle
market uptake. However, the innovation has experienced only steady growth due to the lack of solid
government support in the form of policies, incentive programmes, and other barriers. The main
ownership cost components identified include the purchase cost, vehicle depreciation cost, insurance
cost and cost of capital. Electric vehicles are known to have high purchase costs, resulting in a high
ownership cost compared to conventional vehicles. The study further established that the running cost
of electric vehicles is much lower than that of conventional vehicles, but the high initial cost factor offsets
that advantage.
Several barriers hindering the uptake of electric-vehicle technology in South Africa were identified and can
be categorised as social, infrastructural, economic, technological and political barriers. Electric vehicles
offer many environmental, health and economic benefits due to their low carbon emission and low
pollution levels compared to conventional vehicles. However, their share of the South African automobile
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market is too small to make any significant difference. Some other benefits of introducing electric vehicles
include a decrease in the country’s dependence on fossil fuel, fostering economic development by
lowering transport costs, stimulation of innovation and entrepreneurial skills.
In general, consumer perceptions of electric vehicle adoption is neither completely positive nor negative.
However, structural challenges such as load shedding, limited availability of charging points, and the fact
that South Africa still relies on coal and nuclear power cannot be ignored. These allow some consumers
to question the sustainability and environmental friendliness of electric vehicles compared to conventional
vehicles. Those with uncertainty may not consider the technology as beneficial to the environment as it is
supposed to be, considering the accumulated environmental benefits in the holistic energy value chain.
The sample used in this study was limited and may not be fully representative of the entire population,
however, the results can be used to understand the electric-vehicle market and provide helpful insights
into potential barriers to, and opportunities of, electric vehicle technology in South Africa.
J Oyaroa, S Bulose, & J Ben-Edigbe, University of Kwa-Zulu-Natal: ‘Modelling Drivers Aberrant
Responsiveness to Yellow Interval: Case Study of Durban Signalised Intersections’
This paper explored the extent of drivers’ aberrant responsiveness to yellow lights at traffic-light
intersections in Durban, South Africa.
A traffic-light pole located at the stop-line has three different kinds of lights; green, yellow and red. It is a
given that red means stop, green means go and yellow means when you enter the intersection during the
entire yellow interval, it is permitted to proceed and clear the intersection safely. However in a situation
where you can neither enter nor be in the intersection on red, you must stop upon receiving the yellow
interval.
In a stochastic study carried out at four selected signalised intersections in Durban, a binary logistic model
was used to estimate the probability of red-light running given; the speed at a distance from the stop line
(51m, 70m) and acceleration variables. The results showed that for both the distances; 51m and 70m,
the probabilities of red-light running were quite low at low speeds and increased with an increase in both
speed and acceleration. In the 51m distance, the aberrant behaviour was observed on average in the last
second of the 3-second yellow interval. In the 70m case, however, the behaviour was observed in the first
1.5 seconds.
The paper concluded that the driver’s aberrant responsiveness during the yellow interval emanates from
the absence of prescribed speed boundary information before the traffic signal stop. It was also concluded
that in practice, a visible line should be painted on the road to warn drivers to slow down and subsequently
stop if they reached the line when the traffic signal is yellow.
R Ebrahim, MM Bruwer & SJ Andersen, Stellenbosch University: ‘Small-City Traffic Management
Using Unmanned Aerial Vehicles (UAVs)’
Dedicated Traffic Management Centres (TMCs) are only operational in three of the largest metropolitan
areas in South Africa (Midrand, Pietermaritzburg and Cape Town). Smaller cities and towns do not have
TMCs to assist with traffic management due to the prohibitive cost of these facilities. This research
considers the benefits that a small city environment could gain from live traffic management using
Stellenbosch in the Western Cape as a case study. Stellenbosch experiences heavy congestion during
the morning and afternoon peak periods.
A framework for the implementation of Unmanned Aerial Vehicles (UAVs) to monitor traffic as part of TMC
activities was determined for Stellenbosch. The case study includes the determination of flight parameters
(flight height and speed), as well as the path a UAV follows to monitor traffic in a 4km radius around its
point of deployment. A framework for the use of UAVs in incident response is also created, indicating
how UAVs could be used to aid emergency response personnel to better understand and respond to
an incident scene. The cost-benefit of using UAVs compared to traditional CCTV monitoring for traffic
management was evaluated.
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Additionally, the benefits and limitations of such a system were identified according to findings from the
case study. It was determined that using UAVs could provide substantial benefits for traffic monitoring in
small city environments.
MM Bruwer & SJ Andersen, Stellenbosch University; & W Merrick, Nelson Mandela Bay
Municipality: ‘Measuring The Impact of Roadworks on Traffic Progression Using Floating Car Data’
Roadworks, while necessary to upgrade and maintain our transport networks, are disliked for their
negative impact on our daily commute. The purpose of this study was to investigate how Floating Car Data
(FCD) could be used to assess the influence of a work zone on traffic progression.
The effective change in speed and travel time was examined within and around a work zone of the
recently completed upgrade of the N1 in Cape Town, particularly during the lane closure of the inbound
section of the N1 between Durban Road and Jip de Jager Drive.
The use of FCD to assess the impact of work zones provided unprecedented insight into traffic patterns
such as the change in position of bottlenecks during roadworks. FCD was shown to improve our
understanding of traffic movement within work zones. This can provide input to strategies for safer traffic
accommodation during roadworks, going some way to improve the daily commute of road users.
Recommendations from Engineering for a Safe System Seminar / Workshop
This SATC/SARF one-day seminar brought together road and traffic engineering professionals with the
goal of promoting local information dissemination and sharing best practices in support of improving road
safety engineering efforts in the country.\
This seminar aimed to constructively contribute to the building of a domain-relevant body of knowledge
that can benefit both government and industry while addressing road safety engineering interventions
from a Safe System perspective.
D Adams, SANRAL: ‘Hazardous Location Identification and Improvement in Context’
One of the fundamental (first tier) measures for road-safety management is the improvement of hazardous
locations. The identification, investigation and improvement of hazardous locations had in the past been
part of year-on-year low-cost road improvement and other capital projects with budget provisions of which
now little is evident in expenditure frameworks. This type of work in many respects had served in the past
as a road safety engineering “training ground” for traffic engineers within road authority traffic engineering
departments.
Inadequacies in road-traffic accident data have contributed to challenges in applying traditional methods
in hazardous location programmes, although this situation cannot be seen as an excuse to not actively
work on preventing people from being killed and injured or preventing/limiting property damage.
SANRAL developed the Netsafe Methodology using the Equivalent Accident Number (EAN), amongst
others, to assess potential road safety risks and hazardous locations. The EAN process is generally
dependent on the availability of comprehensive accident statistics that included data for all types of georeferenced accidents as a method to identify and prioritise hazardous locations. Measures or treatments
to make road-safety performance improvements would be selected based on considerations that include a
benefit/cost analysis.
In many other countries in the world, road accident data are seldom perfect. It is no different in South
Africa, although we have made great progress on fatality data and improvements in other non-fatal
accident data are underway. Nevertheless, it will take some time before accident statistics are at the level
where traditional, reactive-analyses methods can be more easily done, as far as it remains important for
road-safety management.
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However, the fact that we cannot quantify accidents in terms of EAN or any other measure does not mean
that safety compromises and hazardous locations are not visible. Contemporary predictive methods, e.g.,
as applied in Netsafe, are useful where detailed accident records may be lacking. Furthermore, officials at
the operational level often know the hazardous localities.
In many instances, it is a matter of identifying and quantifying the risks for which there may already be
suitable treatments or for which treatments and countermeasures can be developed.
Apart from roadside design as a pertinent Safe System element, hazardous location improvement is likely
to have the roadside design as part of potential treatments.
G Schermers, SWOV (Institute for Road Safety Research) Netherlands: ‘Blackspot Treatment and
Proactive Approaches’
The seminar aimed to encourage a renewed focus on some pivotal elements of road safety engineering,
such as hazardous location identification, investigation and improvement that are aligned with international
best practice – e.g. the Safe System approach.
The speaker presented on hazardous location identification and improvement as a key to safer roads and
mobility. The presentation looked at the adaptation of hazardous location processes, in alignment with
Safe System principles, with pertinent reference to situations where accident histories are incomplete,
limited or inadequate. Intensification of work on hazardous locations identification, investigation and
improvement are essential as a training ground for road-safety engineering and the development of
capacity in people to manage and improve road safety.
In many developed countries, the treatment of hazardous locations is no longer a priority. The simple
reason for this is that road-safety programmes, including remedial blackspot treatments, have been
so succESSFul that accidents are too thinly distributed to conform to the definitions of high accident
frequency locations or blackspots. This demonstrates the positive contribution such programmes have and
they should be part of an integrated road safety approach, including safe systems.
In developing countries, road authorities deal too often with poor-quality accident data, making blackspot
management problematic. The presentation highlighted the importance of managing hazardous locations
and discussed both traditional reactive approaches and the shift toward proactive Safety Performance
Indicator (SPI)-driven approaches.
C Krogscheepers, ITS Global: ‘Safe System Design Within the South African Context’
The international Safe System paradigm offers opportunities to overcome many of the hindrances
concerning data availability and suitability. Risk assessment based on Safe System principles and other
safety performance measurements, e.g., predictive methods, allow for best-practice approaches, with the
potential to develop and implement cost-effective road-improvement measures, with significant impacts on
road risks to users. The current reactive approach is usually KPI driven.
There is thus a dire need for the opportunities that the Safe System approach creates in reducing road
risks to be exploited to its fullest. This means that traditional road-safety management, traffic engineering
and road-design practices, methods, procedures and technologies must be interrogated in order to
harness the Safe System approach and also other proactive measures.
For example, some intersections should be upgraded to interchanges, however, to save on capital
expenditure, minor upgrades are carried out at intersections compromising road safety, incurring
significant external costs. Similarly, high-speed traffic and high-volume roads traversing towns should be
altered with bypasses and access management upgrades. A proactive approach is required to protect
existing road reserves instead of permitting informal housing and trading in proximity of, or within the road
reserve. Safe Systems could be a challenge as the engineer cannot design the problem away especially
where the driver and pedestrians have an attitude of lawlessness. Safe System applications eventually
becomes impractical and not feasible in the context of blatant disrespect and contempt for the law.
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M Sematlane & L Roodt, Stellenbosch University: ‘Road Restraint System – State of the Art 2021’
Road Restraints Systems (RRS) is a topical theme and currently the subject of an RTMC research
project. It is typically a subset of roadside design. The roadside design presentation can be on the design
philosophy level while RRS can be on the implementation level. It is proposed that a local speaker present
on international RRS practices, as these may have been aligned with Safe System principles.
Forgiving roadsides are designed to reduce the severity of run-off-the-road accidents. Road signs and
markings keep vehicles on the road, while shoulders and the absence of unnecessary objects in the road
reserve provide grace to errant vehicles. Road restraint systems protect road users from fixed objects
while providing a safe environment for secondary road users such as pedestrians and cyclists.
The RTMC initiated a research project on RRS to provide a uniform approach to the assessment,
evaluation, prioritisation and design of road restraint systems across all road networks. The research is
based on existing road-design literature.
Comparison of road geometric design manuals revealed that many countries developed their manuals
from AASHTO MASH Guidelines: A Policy on Geometric Design of Highways and Streets, including “The
SANRAL Geometric Design Guide, 2003’’ and ‘’South African Road Safety Manual, 1999, Volume 6, Road
Side Hazard Management”.
The concepts of risk assessment and computer-based needs analysis are included in the most recent
manuals.
There are only two standard RRS testing methods, the AASHTO Manual for Assessing Safety Hardware
2009 and the European EN1317 model, (adopted by South Africa). Academic research continues to refine
test variables and finite numerical elements calibrated on the physical tests to the above standards.
Proper RRS will significantly influence road safety and potentially reduce the demands on the national
budget through the Road Accident Fund [RAF].
C Milligan, MicroTraffic, Canada: ‘Traffic Conflict Techniques – State of Practice’
Traffic Conflict Measuring Techniques (TCT) using Artificial Intelligence (AI), have drawn considerable
research interest as non-accident or surrogate measures of road safety over the past five decades. They
are hailed as the most prominent techniques as traffic conflicts are more observable traffic events than
accidents.
Developments in technology have enabled the potential to utilise TCT in a more pervasive manner and
can be used to quantify risks in addition to road-accident history or as a surrogate for accident data. A
particularly relevant feature of TCT is the capability to also measure conflicts involving pedestrians and
cyclists (or NMT in general). The international TCT expert presented the state of practice regarding TCT
and its harnessing of the Safe System principles, as well as how it was a proactive risk-measuring tool.
The presentation introduced the science of surrogate safety in traffic engineering and the use of computer
vision to obtain surrogate safety data, as a proactive approach to identify near-misses and potential
hazardous locations. Regarding near-miss conflicts between road users, the presentation identified what
measurement indicators are most effective in predicting the likelihood of future injury accidents.
Case studies were presented where computer vision was used to diagnose road-safety problems,
recommend solutions, and measure the risk-reduction effectiveness of these solutions.
Key points for consideration from the SATC Engineering session
Plenary
Evidence-based solutions, a key component of a Safe System, are required to address problematic roadsafety behaviour such as driving under the influence of alcohol. The plenary session again highlighted the
need for a coordinated approach to address road safety in the country.
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Traffic Engineering
Alternative, more environmentally friendly modes of transport are essential for safeguarding the future,
and reducing the impact that fossil fuels have on the environment and population health.		
Although the technology is available, and although it is more environmentally friendly, to date South
Africans seem to be hesitant to use electric vehicles. There is therefore a need to understand the
barriers in terms of uptake and a more concerted effort is needed to educate the public regarding the
potential benefits.
Technology and the use thereof to better understand the road and traffic environment is key for safe
future transportation. Technology will be key to understanding road-user behaviour, and monitoring and
improving traffic operations in various scenarios.
Engineering for a Safe System Forum (ESSF)
The seminar is an initiative to encourage a renewed focus on hazardous-location identification,
investigation and improvement, aligned with international best practice – e.g. the Safe System approach.
To promote the Safe System principles in engineering, this seminar needs to be an annual event that
provides a platform for practitioners to share experiences, challenges and solutions with road-safety and
traffic engineering peers.
The 2021 ESSF highlights the importance of sustained efforts for hazardous-location identification and
improvement as a key to safer roads and the mobility component of road-safety management.
In other parts of the world, hazardous locations and associated fatalities and serious injuries are being
eliminated, whereas South Africa still needs to adapt processes to be aligned with Safe System principles.
Intensification of work on hazardous locations identification, investigation and improvement are essential
as a “training ground” for road-safety engineering and the development of capacity in people to better
manage road safety.
In the absence of accident data, technology and modern methods are available to address safety
concerns in the road environment.
Traditional engineering approaches need to be interrogated and there is a need to think and practice Safe
System principles overtly (Safer roadsides and road restraint systems)
Concluding Remarks by Programme Director Kollan Pillay (PrEng)
South Africa is facing another type of pandemic, one which has been recurring for many years. It is the
pandemic of road deaths, with approximately 12 000 deaths per annum. The reduced number of road
deaths in 2020 is not a result of a Safe System or a Road Safety Program but due to the lockdown.
The Safe System approach must be complemented by a dedicated road safety Programme led by the
Department of Transport and its mandated agencies, similar to the Government efforts and resources
committed to address HIV/AIDS since 2000.

Impact of COVID-19 on Women and Small Business
Session 3F, Wednesday, 7 July 2021
Session Chair: Ms Yolisa Mabece (Tharollo Transport Services
Convenor: Ms Mavis Mhlanga-Mochadibane (TWIT)

This session had presenters with vast expertise in the areas of women, transport and small business.
These results are from practical experience and knowledge and well-researched papers.
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Key Issues
•

60% of SMMEs were not able to operate during lockdown, hence there was a significant decrease in
revenue, as unemployment increased to 30,8% as of September 2020. This shrink in revenue resulted in
regional economic decline impacting employers and employees.

•

Approximately 3 million people lost jobs, of whom 2 million were women.

•

Of these women, the majority are black and work in the informal sector. Those with low levels of
education were the most affected. These losses resulted in a significant increase in levels of household
vulnerability due to food insecurity. Mobility constraints, social distancing for vendors and unsafe, long
walking distances are mentioned as challenges during lockdown.

•

The SME sector, which is dominated by women entrepreneurs, was one of the hardest hit, with many
entrepreneurs having to survive without revenue or emergency funds.

•

Access to relief funding has been the most challenging, due to poor consumer credit scores, as a result,
the banks rejected COVID-19 relief-funding applications, thus
- 57.3% of those who survived could not pay some or all salaries and or rent
- Business owners are struggling to find new clients
- Clients are not paying their invoices
- Businesses are operating with reduced staff numbers or staff hours
- Nationally/internationally, travel restrictions for work contributed to reduced revenue.
- Shortage of stock or non-availability due to lockdown regulations

•

This is more likely to impact young women entrepreneurs, youth and children.

•

Restrictions on financing operations pose greater hurdles to operations and sustainable income.

•

More gender-based barriers, stereotypes, bias and discrimination are prevalent in women owned
transport businesses.

•

Lack of business education, experience, low self-esteem, culture and socialisation to norms contributed
to challenges faced during this time.

•

Non-participation of women due to a lack of technical skills.

•

Not enough is done by government to provide partnerships among women.

•

Lack of innovation, social schemes and support systems for women and youth.

•

Inability to collate data.

•

Lockdown regulations restricted movement and use of public transport, whilst provision of basic goods
and services has to continue for families.

•

Regulations are not effective, as access to resources is constrained, affecting the most marginalised.

•

Enforcement of regulations is not applied.

•

Transport is unaffordable and unreliable, with bus and minibus taxis being the least compliant with
COVID-19 regulations.

•

There is a reduction of rail and bus operations.

•

Women are underrepresented in the transport sector and lack of incubation for women drivers.

•

Funds to subsidise reliable public transport continues to shrink. As a result, we continue to have
unreliable commuter services.

•

PRASA continues to shrink, with viable routes closed.

Annual Report 2021

49

•

Transnet rail infrastructure is underutilised, neglected and some is mothballed.

•

We have congested urban roads.

•

Non-revitalisation of the transport industry results in subsidised, unreliable services.

•

Carbon emissions and climate control are a challenge.

Proposed solutions
•

Establish partnerships across sectors, community networks and regions to promote women, small
businesses and youth in the region.

•

Collaboration of all stakeholders in defeating COVID-19, to build a sustainable economy and provide
grants through solidarity.

•

Support women with innovation and pivoting more lucrative value-chain industries.

•

Rethink, plan and budget towards women and youth economic empowerment by providing schemes
aimed at creating pathways to rebuilding women and youth.

•

Eradication of gender-based violence through economic empowerment.

•

Audit how institutions and government approach partnerships.

•

Address gender-based financial exclusions and technical challenges experienced by small businesses
by providing more financial support to government financial institutions and improve network access
for women, youth and people with disabilities.

•

Train and skill women and youth on financial management to build sustainable businesses.

•

Empower and skill women in transitioning to digitalisation to maximise the 4IR (Fourth Industrial
Revolution), and to have new, relevant income streams.

•

Use of green-cab transport, electric vehicles, biodiesel and renewable energy to reduce carbon
emission#, address climate change and improve air quality.

•

Regulation of fares by subsidising commuters and promoting adequate support for operators.

•

Improve safety through digital ticketing.

•

Move towards a sustainable economy through the use of fossil fuels to foster economic growth.

•

Provide dedicated transport services for essential workers, caregivers and the vulnerable.

•

Support sustainable franchising to reduce marginalisation of women and close the gender gap for the
following:

	- Green scooters
- Green ride
- Greater electromobility
- Incubation programmes for women and youth to address the under-representation
of women and youth, which is currently under 17%
- Increase e-hailing and Gautrain services and train more drivers.
- Adopt EVs and hybrid vehicles.
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•

Improve service delivery in transport, retail and informal sector.

•

Improve walkways and cycling pathways to promote safety and encourage walking and cycling.

•

Improve vehicle availability by using intelligent transport systems.

•

Enforce compliance and enforcement of transport regulations by responsible entities.

•

Economic empowerment of the marginalised, especially women, through concessions:
- Rehabilitation and revitalisation of infrastructure and operating facilities and services for the
transport sector (Freight, bus, ports, rail and airports) for a fixed period.
- The country has established PPP project options where women and youth can participate in the
PPP projects through concessions.

•

The following are the candidates for concessions:
- Prasa passenger-rail service: both commuter and long-distance to be franchised for rehabilitation.
- Transnet freight rail service: to franchise some mothballed and underutilised lines and corridors
- Some regional and local airports.
- Nine ports are underutilized and have to be rehabilitated to reduce transport costs.
- Monorail and heavy rails are meant to grow by 30% by the year 2030, hence investment in an
infrastructure project is a viable opportunity for women and youth to participate.
- There is room for commercial contracts in terms of the NLT Act (where women and youth could
be granted operating licences on lucrative routes and corridors without subsidies), to increase
participation of the public in transport.

SATC 2022
The 40th annual SATC will take place at the CSIR ICC in Pretoria from 4 to 7 July 2022. The theme of the
conference will be: “Addressing the new normal and the future of transport”.
The Minister of Transport is the patron of the annual SATC. As patron, the Minister is invited to open the
conference on Monday, 4 July 2022.

This report was produced by the SATC Organising Committee and the SATC Board.
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