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T

he 20th annual National
Science and Technology
Forum (NSTF)-South32
Awards were held on June
28 2018. These are the
“Science Oscars”, recognising, celebrating and rewarding excellence
in science, engineering, technology (SET) and innovation in South
Africa. The awards are the largest
and most comprehensive national
awards of their kind. Furthermore,
the Minister of Science and Technology Mmamoloko Kubayi-Ngubane is
the awards’ patron.
With this being the 20th anniversary of the NSTF Awards, there
was a special award to Dr Xolani
Humphrey Mkhwanazi, director and
chairman: Phathela Investments
(Pty) Ltd. “This ﬁrst Ukhozi Award
is for an essential contribution to
the NSTF and, consequently, South
Africa’s SET environment,” explains
Jansie Niehaus, NSTF executive
director.
The NSTF is the non-proﬁt stakeholder body for all SET and innovation organisations in South Africa. It
represents the SET community as a
single body when lobbying government. It is also an independent collaborative platform that maintains
conversations around science.
The NSTF-South32 Awards has
associated youth outreach programmes that disseminate SET
information to the public. This
includes the year-long knowledge
transfer process to students and
learners called “Share ‘n Dare”.
The NSTF Brilliants programme
recognises outstanding matric performance in maths and physical
science. Brilliants students take
part in the awards ceremony and
the SET-related pre-awards programme, which includes a national
astronomy tour and a motivational
speaker event. The Brilliants programme is further supported by the
department of science and technology, with top-up bursary funding.
The NSTF-South32 Awards has a
Special Annual Theme Award. This
year’s theme is “Sustainable energy
for all”. It is aligned to the United
Nations Decade of Sustainable
Energy for All, which runs from 2014
to 2024.
“The NSTF recognises the importance of business in the SET community. For example, this year the
NSTF-South32 Awards research
categories are open to anyone thoroughly experienced in research,
regardless of whether they have a
PhD,” says Niehaus.
She notes that building on business relationships and ensuring
that they are represented in the SET
community is critical if South Africa
wants a true understanding of the
SET environment. Beyond that, it is
essential to develop links between
business, other SET entities and government as a whole.

NSTF 2017/2018 winners
These are the winners’ names. All
awards are for outstanding contributions to SET and innovation:

Lifetime Award
Professor Kevin Wall is a professional civil engineer and town planner who focuses on improving service delivery. His work has ranged
from skills enhancement and developing guidelines to changing policies and priorities and formulating
national-level strategies.
His transdisciplinary approach
has had significant impact on
residential developments and
entrepreneurship models, among
other things. He has spent a large
part of his life drawing attention to the need for infrastructure
maintenance.
He has worked on significant projects, from community to international level.

Special Annual Theme Award:
Sustainable Energy for All
Professor Harald Winkler is
an internationally-acclaimed
researcher and professor at the
multi-disciplinary Energy Research
Centre at the University of Cape
Town.
His research focus is sustainable
energy for all in the context of a just
transition to low carbon economies.
This includes developing a multistakeholder process for informed
decision-making around climate
policy.

TW Kambule-NSTF Award:
Researcher
Professor Etheresia Pretorius is
head: department of physiological sciences and director: Applied
Morphology Research Centre at
Stellenbosch University. Her overarching contribution is to add novel
knowledge regarding the origin
and pathophysiology of inflammation and abnormal clotting. This
includes the conclusion that all
non-communicable diseases have a
possible bacterial origin.

TW Kambule-NSTF Awards:
Emerging Researcher
Wendy Collinson is project executant: Wildlife and Roads Project,
Endangered Wildlife Trust. The
project works to reduce the negative impacts of transport infrastructure on wildlife, ultimately improving driver safety.
Dr Musa Manzi is senior researcher and director:
Seismic Research Centre, school
of geosciences, University of
Witwatersrand.
He develops and applies mathematical and geophysical techniques
to gain a deeper understanding of
earth processes. This includes innovative 3D seismic technologies for
deep mineral exploration.

Engineering Research
Capacity Development Awards
(sponsored by Eskom)
Professor Mmantsae Moche Diale is
associate professor: department of
physics at the University of Pretoria.
She researches materials development for applications in semiconductor devices used in light harvesting processes (particularly collecting
and storing solar energy). She is
driven by the need to take energy
from the sun, to lessen the country’s
reliance on the grid, and to find a
better way of storing the energy collected during the day.
Professor Ian Jandrell is personal
professor: School of Electrical and
Information Engineering, executive
dean: faculty of engineering and the
built environment, and joint leader:
High Voltage and the Lightning/
Electromagnetic Compatibility
Research Group at Wits. He focuses
on the very specialised research
field of high voltage engineering
and lightning. His research focus
includes finding ways of ensuring
the safe and efficient transfer of
energy, and making systems optimal
to transfer energy.

Management Award
Professor Stephen Tollman is a
Wits research professor and head:
Division of Health and Population,
director: SAMRC/Wits Rural
Health and Health Transitions
Research Unit, and principal scientist: International Network
for the Demographic Evaluation
of Populations and their Health,
Ghana. He has focused on establishing high-functioning data/research
infrastructure for the health and
wellbeing of rural populations in
South Africa.

NSTF-GreenMatter Award
(sponsored by GreenMatter)
Professor Malik Maaza is senior scientist: National Research
Foundation Nanosciences LABS,
Unisa and Unesco chair. His work
has involved numerous innovations
that are green and sustainable. This
includes developing thermochromic
intelligent nanocoating for smart
glass windows, which minimises the
energy load.

NSTF-Water Research
Commission (WRC) Award
(sponsored by WRC)
Professor Leslie Petrik is professor:
department of chemistry, University
of the Western Cape. She has contributed significantly to skills development and innovation in the field
of environmental remediation,
water treatment, and waste reuse
in South Africa, particularly around
industrial waste.

Data for Research Award
The South African Social Attitudes
Survey is conducted by the Human

Sciences Research
Council (HSRC).
Data from this
annual survey can
be accessed and
used to explore and
explain the interaction between South
Africa’s changing
institutions, its political and economic
structures, and the
attitudes, beliefs and
behaviour patterns of its
diverse populations.

Innovation
Award: Corporate
Organisation
(sponsored by the
Department of Trade and
Industry)
Professor Keolebogile Shirley
Motaung is founder: Global
Health Biotech (Pty) Ltd and assistant dean: postgraduate studies,
research, innovation and engagement, faculty of science, Tshwane
University of Technology. Her
research reveals a future of tissue
engineering of bone and cartilage
that depends on medicinal plants. A
cream is being manufactured as an
alternative natural anti-inflammatory ointment.

Innovation Award: SMME
The director of SUN Magnetics
(Pty) Ltd is Professor Coenrad
Johann Fourie from Electrical
and Electronic Engineering,
Stellenbosch University. His
research has resulted in InductEx,
a pioneering set of engineering
methods and software tools that
have changed superconducting and
quantum circuit design globally.

NGO Award
The Platinum Incubator is the
only small business start-up hub
(and NGO) in the world devoted to
encouraging budding entrepreneurs
to develop world-class products and
applications using platinum
group metals.

Science
Communication
Award
The University of
Pretoria Institute
for Sustainable
Malaria Control
(UP ISMC) not
only
contributes to creating a
malaria-free Africa
through research
and advanced technologies, but to targeted communities
through innovative
communication
platforms that promote malaria awareness and prevention.
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Lifetime
focus on
improving
service
delivery
Lifetime Award by an individual
Debbi Schultz

P

rofessor Kevin Wall is a
professional civil engineer and a town planner. He has spent his
life considering issues
on multiple levels and focusing
on improving service delivery.
His work has ranged from skills
enhancement and developing
guidelines to changing policies
and formulating national-level
strategies.
In the 1970s, when working at
the Cape Town City Engineers
Department, Wall was part of the
team that created a radically different development for Mitchells
Plain. This included relooking
at planning and engineering
standards.
It was a new way of thinking and
involved a transdisciplinary team.
This meant, for example, those
with diﬀerent skill sets could help
each other at earlier and more
appropriate times in the planning
stages. Wall says that this transdisciplinary approach, including
transdisciplinary co-operation and
understanding, has been a continual thrust in his work.

From residential
development to guidelines
Moving away from traditional
planning, the team wanted to
make the development more urban
and use the space better. Higher
density attracts more services,
from transport to libraries. It also
allows for economies of scale.
Word spread about the development, and engineers and planners from across the country came
to visit. In 1983, the Council for
Scientiﬁc and Industrial Research
(CSIR) then definitive guideline
on infrastructure standards was,
for the most part, based on the
Mitchells Plain innovative standards. The book has since been
updated and expanded. It continues to be the guideline for residential development.
During his time at the Cape
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Town City Engineers Department,
Wall was responsible for the
design and construction of numerous housing, township services
and amenities, among other
things.

Self-selection
entrepreneurship model
Wall’s work can also be seen
within the context of empowering people through skills development. Post working at Cape Town
City, he led the team that worked
on a form of self-help housing. The
primary focus was for people to
build their own houses; by using
their own labour, they kept costs
down.
It started by asking people on
the housing waiting list whether
they wanted to learn to build their
own houses. There was a further
vetting process, which included
assessing ﬁnancial stability, ﬁnancial responsibility, and whether
there was an extended community
that could help.
The chosen individuals were
given various support mechanisms, including an onsite builder.
Participants were also given the
needed resources for each stage.
After sign-off from a building
inspector, they then received the
next set of vouchers or building
materials. This methodology went
beyond self-help housing to providing an environment where people could acquire building skills.
“You can’t take random people
and just expect them to become
entrepreneurs,” says Wall. For
there to be success, he believes
there needs to be certain elements
within the individual.

Entrepreneurship ecosystem
model for infrastructure
maintenance
After three decades in both public and private sectors, much of it
at a senior level, in 1999 the CSIR
headhunted Wall for his transdisciplinary and collaborative
approach to improving service
delivery. The aim was to develop a
focus on urban infrastructure and
management, making strategic
contributions to service delivery.
It was here that his lifelong drive
to raise awareness about maintenance — or the lack of it — came
to the fore.
Wall was involved in many areas
and projects during his time at the
CSIR. He led the team that piloted

Lifetime Award recipient, Dr Kevin Wall, is a civil engineer and a town planner.. Photo: Supplied

the social exchange partnership
model for creating and nurturing
emerging microenterprises that
provide maintenance work for
low-technology water and sanitation infrastructure. There were
two parallel pilots in the Eastern
Cape, between 2009 and 2012.
An emerging micro entrepreneur
ecosystem was developed that
involved transferring skills and
creating jobs.
Beyond that, the project assisted
with maintenance in public
schools in the Eastern Cape,
among other contracts. Many
of the schools in rural areas use
rainwater harvesting and ventilated improved pit latrines. These
structures need maintenance to
continue working, but this wasn’t
happening.
“While there was a maintenance
budget, it wasn’t being used for
maintenance and rather, for example, hiring a new teacher,” explains
Wall. “While both issues are critical, the layperson often doesn’t
understand the ramifications of
not maintaining infrastructure.
For example, when rain harvesters
don’t work, it means school pupils
must carry water from far away.
This impacts their time and energy
for schoolwork.”
The social exchange partnership model operated as follows.
After a general meeting, similar
to the self-help housing project,
there was a self-selection process
by the participants. The initial sessions saw the participant numbers
reduce as the individuals understood the scope of work and the
role they would need to play. Post
that, there was intensive training
and support with equipment.

The idea was to be in business
for yourself but not by yourself.
As part of the ecosystem, there
was an overall central management role and other support roles
that assisted the entrepreneurs.
Instead of individuals having to,
for example, chase payments,
someone from the central organisation could do so in an ongoing,
focused way, and for a large number of the participants.
“This type of model hadn’t been
done with infrastructure maintenance and is still the largest example in the world,” says Wall. He
says the model’s potential is vast,
both from public and private sector perspectives. However, there
needs to be political will to make
it happen.
Regular maintenance is needed
for school sanitation facilities
and households with ventilated
improved pit latrines. For the
most part, this is not happening.
The model can also be used for
water and sanitation facilities at
many other institutions. Wall says
that the principle can be applied
to other forms of infrastructure,
particularly roads and electricity
distribution infrastructure. This is
proven method and can help create long-term jobs with specialised
skills, while alleviating poverty.

Report cards on national
infrastructure
Wall’s output has been widely read
and has influenced government
thinking. An example is the series
of national infrastructure condition report cards. The report cards
explain the conditions and the
reasons for them. Wall was both
research team leader and a co-

author of the series in 2006, 2011
and 2017.
“It’s difficult to express the
importance of infrastructure
maintenance to a lay person, as
well as the consequences of not
conducting maintenance. It also
doesn’t help to give a difficult
explanation,” says Wall. This is
where grades really help.

Policy level impact
Wall’s work on building the case
for improved infrastructure asset
management led to, among other
things, the drafting of the National
Infrastructure Maintenance
Strategy and responsibility for taking it forward. Another important
strategy involved Wall leading a
team to create the first National
Water Services Infrastructure
Asset Management Strategy.

Current and future work
Beyond the work described, Wall
has worked on an extensive list of
projects and initiatives on local,
provincial, national and international levels. He has contributed
to peer-review journals, written
books and book chapters, been
extensively involved in conferences, and supervised postgraduate students. He has received
numerous awards, including in
2017 the highest award of South
Africa’s civil engineering profession, the Gold Medal of the
South African Institution Of Civil
Engineering.
Wall continues with many of
these activities, focusing on infrastructure support and service
delivery. He is also currently part
of a pilot, under national treasury,
for municipal turnaround.
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Low carbon energy economy with
socio-economic benefits
Special Annual
Theme Award:
Sustainable Energy
for All in recognition
of the United Nations
‘International Decade
of Sustainable Energy
for All’
Debbi Schultz

T

hese days the news is filled
with reports and questions
around energy. How is
the kind of energy we use
affecting the climate? How
do we use energy sources sustainably? The questions now also include:
how do we ensure that changes have
a minimal impact on the economy,
in particular jobs and the lives of the
poor?
The latter question is central
to South Africa’s 2011 National
Development Plan (NDP) chapter on
transitioning to a low carbon economy. Professor Harald Winkler led
the research that had a significant
impact on changing South African
thinking around climate change
action — so it can deliver socio-economic beneﬁts, such as reducing poverty and inequality.
An internationally-acclaimed
researcher, Winkler is a professor
at the multi-disciplinary Energy
Research Centre at the University of
Cape Town. Winkler focus over the
past 10 years has been to “research
sustainable energy for all in the context of a just transition to low carbon
economies”.
The professor’s work has contributed to the information and evidence
needed for this transition and has
informed energy and climate policy
at national and international level.
He has published extensively on this
topic, advised several international
journals, co-organised conferences,
supervised postgraduate students
and won awards, amongst other
things. He was also a lead author
on the Intergovernmental Panel on
Climate Change’s fourth and fifth
assessment reports.
Beyond the focus in the NDP,
aﬀordable and clean energy is number seven of the United Nations’
Sustainable Development Goals.
The United Nations sees sustainable energy for all as so critical that
the years 2014 to 2024 have been
declared the “decade of sustainable
energy for all”. Sustainable energy
for all is also the theme of this year’s
awards by the National Science and
Technology Forum.

Long term mitigation scenario
process
Around 2005, South Africa was preparing for the 2009 United Nations
Climate Change Conference in
Copenhagen. At this point, the country had no climate policy or international commitment on how much to
reduce emissions. One of the initiatives mandated by the South African
Cabinet was the long-term mitigation scenario (LTMS) process, falling
under the then department of environmental affairs and tourism.
Running from 2006 to 2008,
Winkler led the research informing
this process, together with many others. There were various innovations,

driven by Winkler, including the core
idea of how to include the best available scientiﬁc information in stakeholder processes and for informed
government decisions.
So what was the LTMS process? It
was a facilitated process where stakeholders were shown diﬀerent greenhouse gas emission trajectories for
South Africa between 2010 and 2050.
These trajectories were created using
data and computer modelling tools.
The national energy models had been
developed at the Energy Research
Centre.
Socio-economic costs, or indeed
beneﬁts, were analysed using a computable general equilibrium model
and the implication of various scenarios for gross domestic product,
job creation and poverty reduction
were outlined. This was innovative in
itself — moving from energy models
that just showed direct impact on the
energy sector to showing what happens across the economy.
This information helped shift climate change from a purely environmental issue. “It’s fundamentally a
socio-economic issue,” says Winkler.
“If mitigation loses even one job, that
is one job too many. Fortunately, we
now see opportunities to both reduce
emissions and poverty-inequality.”
The process involved a series of
meetings of the core stakeholder
team, called the Scenario Building
Team. This included a range of stakeholders from government and big
business to local municipalities and
civil society. “The social process of
discussing the scenarios and mitigating actions is critical,” explains
Winkler. There is a need for people
with different concerns to be part
of the discussion to understand the
issue holistically.
In 2007, the findings from the
Scenario Building Team process went
into high-level policy consultations
based on considerations from the
long-term mitigation process. Then
in 2008, Cabinet released a vision,
strategic direction and framework for
climate change.
The LTMS process had generated
a set of scenarios. These mapped out
where emissions were going without
constraints to where science said they
should be.
The “growth without constraints”
scenario showed a fourfold increase
in emissions. There were a number
of scenarios between this and the
“required by science” scenario. The
latter showed an emissions path
where South Africa would make an
equal global mitigation effort — as
defined by the panel on climate
change’s report.
“Based on the LTMS technical
work, the South African Cabinet considered results and agreed in 2008
that the country’s greenhouse gas
emissions should ‘peak, plateau and
decline’ from 2015 to 2050. This was
unprecedented among major developing countries at the time, with only
a smaller country, Costa Rica, having
indicated a goal of carbon neutrality,”
explains Winkler.
The “peak, plateau and decline” trajectory became part of national policy
in 2011, when Cabinet approved the
National Climate Change Response
White Paper. However, the trajectory
was never modelled. It was a political decision, based on the scientiﬁc
evidence, to go this route. The idea
was to go close to what is required by
science but to give South Africa more
space — both as a developing country

Mitigation action plans and
scenarios

Professor Harald Winkler, recipient
of the Special Annual Theme
Award: Sustainable Energy for All.
Photo: University of Cape Town

and as a country that had not previously contributed to the same large
emissions as other countries.
In 2015, South Africa submitted
its Intended Nationally Determined
Contribution (INDC) to the twentythird Conference of the Parties, which
negotiated the Paris Agreement. “The
mitigation component of our INDC
takes the form of a peak, plateau and
decline trajectory,” notes Winkler.

Mitigation action plans and scenarios (MAPS) was a programme
which shared the experience of the
South African long-term mitigation process with other developing
countries. The programme, which
ran from 2010 to 2015, built national
scenarios to inform action towards a
lower emissions future in four Latin
American countries: Brazil, Chile,
Colombia and Peru.
“The aim was to help combat climate change while fostering development, through contributing to an
emerging body of knowledge, with a
long-term impact on policy making,
planning and the institutionalisation of climate mitigation strategies;” says Winkler.
He was the MAPS international
research director and led the publication of methodological advances
in linking models.
The work undertaken by MAPS
teams in Chile, Colombia and Peru
formed the primary evidence base
for those countries’ INDCs. The
Brazilian version of MAPS was called
IES Brasil, focusing on the socio-economic implications.
“The future of this research is to
understand development pathways
that reduce both GHG emissions

as well as poverty and inequality,”
comments Winkler. “We learned as
much from the Brazilians as they
learned from our experience.”

Interdisciplinary and
co-production of knowledge
“In both the LTMS process and
MAPS, the key is co-production of
knowledge,” explains Winkler.
Beyond the range of stakeholders, the research and analysis teams
were interdisciplinary, including
social scientists, policy analysts and
economists.
The LTMS experience demonstrated that the various types of academic input had much greater inﬂuence on energy and climate policy
when co-produced with stakeholders. This had impact well beyond
traditional research projects. Both
the LTMS and MAPS led to multiple
academic publications.

Considering the future
Winkler says the vision is to build
on the approach pioneered in LTMS
and MAPS, moving from largely “climate first” to “development and climate”. His future research agenda
will focus on inequality and mitigation in that context. He is also seeking to establish a chair in climate
policy.
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2018 NSTF finalists and winners,
and to all our researchers at Wits
We are proud of you for making WITS
a leading, internationally ranked, research-intensive university.
We are proud of our 28 A-rated Researchers
(recognised by peers internationally as global
leaders in their field) - 1 Engineering;
10 Health Sciences; 4 Humanities; 8 Sciences
and 5 based in Institutes.
Thank you for upholding and improving the quality
of our research. We lead the country in articles
published in top-tier journals like Nature and
Science. We have also achieved a 42% increase
in research output since 2014.

28
86%

We continue to attract some of the leading minds
in the world, with 23 Distinguished Professors
appointed.

of WITS’
RESEARCH

PUBLISHED in LEADING
INTERNATIONAL
JOURNALS

23

DISTINGUISHED

PROFESSORS

Join WITS for a great career in Research!
Wits is renowned for
its strong research
in the following areas:

Astronomy and Astrophysics

Diseases of Lifestyle hypertension, diabetes, obesity

Infectious Diseases HIV, TB, Malaria, Respiratory Infections

Advanced Drug Delivery

Rock Art

Strong Materials

Minerals and Mining

Local History

Molecular Biology and Genetics

Mathematics Education

Human Origins

Rural Health

Wits has 6 DST/NRF Centres of Excellence, the highest number of all
South African universities.

www.wits.ac.za
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It’s in the
blood
TW Kambule-NSTF Award: Researcher through
research and its outputs by an individual
Tamsin Oxford

T

here is a term that best
defines the work done by
someone who changes the
way in which human beings
interact with the world
around them, or fundamentally shifts
the way in which they approach diseases. That term is ‘groundbreaking’,
and it can very easily be applied to the
discoveries made by Professor Resia
Pretorius.
A professor of physiology at
Stellenbosch University, her work has
not only garnered her international
recognition and scientific fame, but it
also has the potential to change lives
and outcomes for patients vulnerable
to type 2 diabetes, cancer, Parkinson’s

Disease and Alzheimer’s Disease.
“I have been focused on the haematological system – including red
blood cells, plasma proteins and platelets – for about 10 years now,” says
Pretorius. “Our dormant bacterial/
inflammation/blood link was made a
few years ago, when two postgraduate students, Natasha Vermeulen and
Janette Bester, worked on blood clotting and haematology of Parkinson’s
Disease and Alzheimer’s Disease.
“We discovered the presence of
bacteria in the blood samples we had
taken. We initially thought we had
contamination, so we then focused on
working aseptically and took further
tests. It was still the same results in
these patients, but not in healthy, agematched controls.”

Professor Resia Pretorius is the recipient of the TW Kambule-NSTF
Award: Researcher through research and its outputs by an individual.
Photo: Mariki Uitenweerde EYEscape
The results intrigued Pretorius. She
discussed her findings with a research
collaborator, Professor Douglas Kell
from The University of Manchester.
A well-known systems biologist, Kell
had previously worked on bacteria
that lie dormant in natural situations
(such as soil) and looked into why
these bacteria can be activated by certain stimuli.
Together, Kell and Pretorius developed a bacterial dormancy model that
suggested that if bacteria entered the
body through a leaky gut or periodontitis or gingivitis, for example, these
bacteria could lie dormant in the body

and be activated by specific conditions
at a later date.
“An important editorial followed
in the Journal of Alzheimer’s Disease,
where Douglas Kell and me, together
with international experts, discussed
the importance of looking at a bacterial link in neuro-inflammatory
diseases like Alzheimer’s Disease,”
explains Pretorius. “We uncovered
that the golden thread running
through these diseases is inflammation and looked into how we can
catch them early to prevent them from
developing further.”
More innovations followed

whereby Pretorius – together with
Professor Willie Perold, Professor
Wim de Villiers, Professor Anna-Mart
Engelbrecht and Kell – patented a
nanobiosensor for the early detection
of cancer. She and Perold also have a
platelet function nanobiosensor patent. A single drop of blood can now
indicate if inflammatory conditions
are stirring within a person’s bloodstream, long before it actually starts.
Furthermore, disease progression
may be monitored more easily and at
a very low cost. “A disease develops
because of various factors, including
genetic predisposition, so our innovations may not cure the disease.
However, they may prevent it from
developing further, especially if we
can catch it earlier than we are catching it today,” says Pretorius.
Through the use of novel techniques, Pretorius’s research and
unstoppable determination, and the
evolution of understanding, it seems
that medicine may be on the cusp of
removing these diseases forever.
To date, Pretorius has filed six patents and her work has won her the
2011 African Union Kwame Nkrumah
Scientific Award, as well as the department of science and technology’s 2017
Women in Science Runner-up Award.
In addition, she has published articles
in several journals and her research
has featured in New Scientist.

Protecting African wildlife
TW Kambule-NSTF
Award: Emerging
Researcher through
research and its outputs
by an individual
Tamsin Oxford
Roadkill. For the motorist, this word
may invoke the frustration of vehicle
damage or a potentially dangerous
incident; little more. It is something
to be avoided, to look away from on a
long journey. However, for our wildlife, the effects of humans and their
vehicles are far-reaching and deadly.
South Africa’s roads are a direct threat
to the diversity of local flora and
fauna, and there is a pressing need to
find a solution that protects them.
For Wendy Collinson, a field worker
with the Endangered Wildlife Trust,
minimising the impact of roads and
vehicles on wildlife has become her
career. It is something she never
anticipated when she took a break
from her job as a teacher in the United

Kingdom to undertake volunteer
work in South Africa.
“I was volunteering as an assistant researcher with the Endangered
Wildlife Trust and I was tracking large
carnivores,” she says. “As I was driving
along the roads, I noticed a lot of dead
animals. Initially, I associated it with
just being part of South Africa. Then
I discovered it was a global thing and
decided to turn it into a more robust
study.”
Collinson undertook a literature
review. She realised that there had
already been significant research on
roads in more developed countries
such as the United States and Europe,
and on how they fragment populations, create barriers and damage
habitats. She decided to do a more
robust survey, driving set routes every
day with the goal of doing a Master’s
degree in zoology.
“Looking at the baseline data just
for roadkill, and the traffic volumes
for tourism and mining activity, we
ended up publishing a number of
papers,” says Collinson. “We then
launched a national campaign, asking
members of the public to submit road-

kill data, introducing a mobile app
and using social media to gather ad
hoc data. More stakeholders and supporters grew interested in the work
we were doing, and before I knew it,
my Master’s became the Wildlife and
Roads Project.”
Collinson now co-ordinates a variety
of research projects that examine the
effect of roads on South Africa’s wildlife and find ways to reduce roadkill.
She works closely with the transport
sector and academia, with the goal
of developing a body of knowledge
to inform development and planning decisions regarding future road
designs. This will, in turn, reduce the
impact of roads on South Africa’s flora
and fauna.
“In addition to roads, we realised
that other infrastructure impacted
on wildlife deaths,” says Collinson.
“Railways, marine and coastal shipping, airports – the entire transport sector affects biodiversity.
Interestingly, while there is an insurance offset for the loss of human life
when involved in a collision with
an animal, the cost to biodiversity is
rarely considered.

Wendy Collinson is the recipient of the TW Kambule-NSTF Award:
Emerging Researcher through research and its outputs by an individual.
Photo: Supplied
“We’ve jumped from roads to rail
and are gathering ad hoc data there, as
well as undertaking a scoping report
on marine and coastal shipping. This
project has now expanded all over
the country. We aren’t just focused on
roadkill, but also on what we can do to
prevent it and mitigate it.”
The work has expanded further into
protected areas – wildlife are being

run over in places where they should
be safest. “In the parks, we are trialling solutions to reduce roadkill as
well as understand and change driver
behaviour. Every aspect of the work
done and the data gathered has been
put through rigorous processes as it
has to be utterly robust before it can
be used to motivate for support or
change.”
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A seismic
innovation
TW Kambule-NSTF
Award: Emerging
Researcher through
research and its outputs
by an individual
Tamsin Oxford

S

outh Africa has some of the
world’s deepest mines and
richest mineral resources.
However, mining at these
depths presents risks and
hazards that can affect the lives of
mine workers and the stability of
mines. There are also challenges with
regard to mining-related earthquakes
and methane gas, and the need to
allocate resources to ensure that

mines are built more efficiently.
Now, imagine if there was a way of
detecting resources at ground level,
of mapping the ﬂow of methane gas
and structuring a mine before it was
even built?
“Mining in South Africa is incredibly interesting,” says Dr Musa Manzi,
senior researcher and director of the
Wits Seismic Research Centre at the
University of the Witwatersrand in
Johannesburg. “We have some of the
deepest mines in the world that run
to depths of 4km to 5km, and the
mining itself takes place in a unique
environment. As part of my PhD in
geophysics, I enrolled in researching 3D reﬂection seismology to see if
it would be possible to visualise a 3D
environment of the mine before drilling takes place.”
Reflection seismology is a tech-

Dr Musa Manzi, senior researcher
and director of the Wits Seismic
Research Centre at Wits University.
Photo: Supplied

as “seismic attributes”, has shown the
value of integrating geophysics with
mathematics to gain a deeper understanding of the earth’s subsurface.
“We are taking out rock samples,
doing stress analyses and using
reﬂection seismology to understand
the complexities of the mining environment,” concludes Manzi. “It is all
about using the fundamental principles of maths and physics, and applying these to studying the complexities
of the earth. We want to stand on
the surface and know exactly what is
under our feet.”
Manzi’s research has generated
more than 22 international peerreviewed papers and more than
40 peer-reviewed abstract papers.
Almost all of these papers have been
published in high-profile international geophysics journals. He also
collaborates with international
researchers and was the ﬁrst African
researcher to win the Best Research
Paper published in Geophysics of the
Society for Exploration Geophysicists
since its introduction in 1960.
His research is innovative and, literally, groundbreaking. It has the
potential to save lives and drive the
economy of the mining sector.

“Because we mine so deeply, we are
prone to hazards such as rock bursts.
Nature wants to close the voids that
mine workers make. This may trigger
mining-related earthquakes that can
take lives,” says Manzi. “Rock bursts
and methane explosions are risks
faced by mine workers on a daily
basis. I wanted to save lives, and so,
in my PhD I developed a technology
that helps mines understand how
methane gas migrates underground.
“If you know where the gas comes
from and how it travels, then the
mining companies can see which
areas are prone to the inﬂux and can
plan their mining designs better.”
Previous studies that have used
a variety of geophysical technologies haven’t been able to precisely
locate the buried ore or minimise the
risks associated with methane gas
and earthquakes. Manzi’s work and
research using new techniques, such
as mathematical algorithms known

nology that injects energy into the
ground, mapping how it propagates
through the surface and when it
returns. The way the energy moves
provides insight into a variety of
features, including where gold and
platinum bodies are located at depths
of 2km to 4km. It can also identify
and locate oil and gas reserves, both
onshore and oﬀshore. The potential
of this technology and its ability to
redeﬁne mining is what drives Manzi
and his work.

Research to improve rural community health
Management Award:
contribution through
management and
related SET and
innovation activities by
an individual
Shelli Nurcombe-Thorne
In this day and age, not many people can say they have devoted almost
three decades of their life to a particular project or cause. Then again,
Professor Steve Tollman is no ordinary man. Since taking over as the
director of Wits University’s Health
Systems Development Unit in 1990,
he has worked tirelessly to establish
a high-functioning platform and data
infrastructure to conduct research
into the health and wellbeing of rural
populations in South Africa.
“Tackling health and development
eﬀectively is critical to the livelihoods
of rural South Africans,” explains
Tollman. “They carry the greatest burden of illness, which undermines their
personal development and economic
and social productivity.
“The grand challenge is bridging
this massive evidence gap to inform
policy development and innovation,
and assess its resulting impact.”
Tollman’s approach was to introduce detailed and sustainable
research into the overall health and
wellbeing of South Africa’s rural communities, as well as to determine any
underlying causal factors – environmental, socio-economic, behavioural
and physiological.
“Without the necessary data, public sector investments tend to be ‘hit
or miss’, yet their potential to support human development and livelihoods is immense,” says Tollman.
“To achieve a step-change, it is vital
to introduce robust and sustainable
research infrastructures. Indeed, the
best science and technology are justiﬁed where needs are greatest.”
Inspiration came from the experience of world-leading research platforms in Bangladesh and Senegal,
addressing cholera and measles,
respectively. The pioneering eﬀorts of
the late Dr Sidney and Emily Kark in
social medicine in South Africa were
also to form the basis of what is now
termed “community-oriented primary
care”. Tollman’s early steps involved
motivating national and international

Professor Steve Tollman, director
of Wits University’s Health Systems
Development Unit. Photo: EYEscape

funders to provide seed resources to
evaluate innovative, decentralised services in nutrition, reproductive health,
mental health and primary care.
The resultant research added muchneeded insight that later contributed
to the government’s national health
strategy.
Tollman went on to create a versatile and robust health and socio-demographic surveillance system (HDSS)
that covered the Agincourt sub-district of Mpumalanga. This involved
creating on-the-ground teams, who
were tasked with itemising and updating household membership, deaths,
births and migrations. They focused
predominantly on the health and
wellbeing of children, adolescents and
young and older adults.
The resultant data was then analysed to capture health and population trends, as well as launch vital
intervention studies to address rural
health and development priorities.
“Establishing the HDSS research
infrastructure involved continuous
evaluation and innovation in prototype methods,” explains Tollman.
“‘Verbal autopsies’ were used to
establish probable cause of death
by interviewing the caregiver during a patient’s terminal illness. This
is vital as up to 50% of rural deaths
occur outside of clinics and hospitals.
‘Migration reconciliation’ was needed
to record temporary/labour migration. Then there was the challenge of
transferring paper-based data to an
electronic-data system.”
The Agincourt platform is unique
on the continent and provides muchneeded information on the changing
population and health proﬁle in rural
communities. As Tollman says: “There
is immense potential to extend eﬀorts
and contribute to a more evidence-

Internationally, Tollman is a guest
professor at the Centre for Global
Health Research at Umeå University
in Sweden, and principal scientist
of the International Network for
the Demographic Evaluation of
Populations and Their Health, aka the
INDEPTH Network.

Under his direction, what began as
a handful of grant-funded staff has
evolved to its current scale and scope,
employing more than 300 ﬁeld staﬀ,
supervisors, managers, technical
experts and scientists who anchor several multi-year research programmes
and a number of smaller projects.

sensitive, responsive government. An
informed citizenry is more empowered to use services while holding
authorities to account.”
Tollman’s leadership has been
instrumental in establishing the
MRC/Wits Rural Public Health and
Health Transitions Research Unit.

UP researchers doing research
that matters.
Prof Namrita Lall is internationally recognised in phytomedicine or the use
of medicines from plants for various problems like cancer, TB, skin disorders and
periodontal diseases. About 12 to 14 pharmaceutical products resulting from her
research programme, are close to commercialisation.
Prof Namrita Lall

Prof Xiaohua Xia has made his mark in research in nonlinear and complex systems
DQGWKHLUDSSOLFDWLRQVLQWKHUHDOZRUOG+LVUHVHDUFKLQHQHUJ\HɝFLHQF\UHVXOWHG
in him being listed in the 2017 research status report of ASSAf among the ten most
LQȵXHQWLDOVFLHQWLVWV
Prof Xiaohua Xia

Prof Mmantsae Moche Diale holds the Chair in Clean and Green Energy which will
focus on the collection and conversion of solar energy, applying the science of
SKRWRYROWDLFVZLWKDUWLȴFLDOSKRWRV\QWKHVLVWRHYHQWXDOO\JHWWKHQDWLRQRJULG
dependence.
Prof Mmantsae Diale

Prof Kevin Wall’s innovation in infrastructure service delivery has embraced new
and improved policies and strategies; planning and engineering services norms;
and methods of construction and maintenance. He is one of only 22 recipients of
the Gold Medal of the South African Institute for Civil Engineers.
Prof Kevin Wall

Prof Tiaan de Jager and his team at the University of Pretoria Institute for
Sustainable Malaria Control’s (UP ISMC) work is aimed at malaria elimination
DQGLPSURYLQJWKHTXDOLW\RIOLIHRIWKRVHDHFWHG7KHΖQVWLWXWHZDVDZDUGHGD
DST/NRF SARChI Research Chair in Sustainable Malaria Control.
Prof Tiaan de Jager

Congratulations

to our academics who featured in the NSTF Awards
At the University of Pretoria we draw on the experience of yesterday and
use the knowledge of today to improve the outcomes of tomorrow.
Our academics are integral to this and we are proud of their achievements
ZKLFKPDNHDQLPSDFWWRWKHEHQHȴWRIRXUFRPPXQLWLHV
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Lighting up
Africa
Engineering Research
Capacity Development
Award by an individual
Tamsin Oxford

W

eather. The endless,
bright sunshine of
Africa. This is one
of the continent’s
most untapped
resources as the harvesting and storage of solar energy remains complex
and costly. There is a need to develop
solutions that can work on a grand
scale, that can harness solar energy
and store it cheaply, and that can provide electricity to those who still live
without power across the country’s
rural areas.
The ability to use solar energy more
eﬀectively would not only make significant strides in mitigating the
global energy crisis, but would also
reduce the eﬀects of existing energy
sources on the environment. For one
researcher, it has become a life mission to find a way of capturing the
numerous light bands of the sun’s
energy to create a solar device that can
power the world.
“Growing up, we had huge electricity pylons moving through our village but no power,” says Professor
Mmantsae Moche Diale, an associate professor in the department of
physics at the University of Pretoria.
“I knew that when I grew up, I was
going to address energy-related issues.
I wanted to find ways of supplying
energy that was cheap and clean to
everyone.”
Today Diale’s work focuses on the
collection and storage of solar energy
so as to reduce the effects of carbon dioxide in the atmosphere and
address issues of climate change. She
is driven by the need to take energy
from the sun, to remove the country’s
reliance on the grid and to ﬁnd a better way of storing the energy collected
during the day.
“The solar fuel I’m interested in is
hydrogen from water splitting – so
that photovoltaics and artiﬁcial photosynthesis devices can then be used
to ensure the continuous supply of
power,” says Diale. “This technology
is novel in that it uses cheap, abundant and easy-to-synthesise, naturally

Inspired by nature Washing
NSTF-GreenMatter
Award: towards
biodiversity
conservation,
environmental
sustainability and a
greener economy by
an individual or an
organisation
Tamsin Oxford

Professor Mmantsae Moche
Diale, Associate Professor in the
Department of Physics at the
University of Pretoria.
Photo: Supplied
occurring iron oxide.”
Over the past few years, Diale has
made impressive progress in her
research from materials development
to device fabrication for photovoltaic
and photoelectrochemical devices.
The work has followed a pathway of
rigorous testing, development and
collaboration to ﬁnd a solution that
would allow for the production of
clean, low-cost power.
She wants to ﬁnd a way of creating
a solar cell that can harness all of the
sun’s electromagnetic radiation. If she
succeeds, it could change the way the
world perceives power. “My aim is to
come up with solar cells that can get
most of the energy from the sun and
hand it to the people,” she says.
“Scientifically, we can harness a
small portion of the electromagnetic
radiation from the sun as each of the
materials we use has a band gap that
can tap into a particular part of light.
Most solar panels are made from
silicon, so this only takes a portion
of the solar light. In my work I want
a device that can get multiple materials together, creating a tandem structure to capture even more of this solar
energy.”
Diale was recently awarded a South
African Research Chair Initiative
(SARChI) chair in Clean and Green
Energy by the National Research
Foundation, funded by the department of science and technology. The
aim of SARChI is to address issues that
have been included in the National
Development Plan as priority areas
for our economy to be sustainable and
poverty to be reduced.

If you took a long, hard look at the
gemsbok, would you ask how this
animal – which traverses the deserts
of the Kgalagadi – could change the
way in which human beings minimise
their impact on the planet? Probably
not. But this was the question asked
by Professor Malik Maaza, a nanoscientist and holder of the UNESCO
Africa Chair in Nanosciences and
Nanotechnology at UNISA – and
answered by his development of thermochromic intelligent nanocoating
for smart glass windows using vanadium oxide innovation. Simply put,
Maaza’s research can potentially minimise the energy load caused by air
conditioning and energy use, thanks
to his in-depth research into one of
the hardiest buck species in Africa, the
gemsbok.
“Air conditioning consumes a lot
of energy and it just isn’t green,” says
Maaza. “In a car alone, you are consuming 17% to 24% of your fuel when
you activate the aircon. We set out to
ﬁnd a solution to the problem, and the
solution was vanadium oxide. This
material transmits infrared radiations
(heat) from the sun during winter and
reﬂects them back in summer – it is
solar heat transmissive and solar heat
opaque when it is cold and hot respectively, allowing direct heat and air
conditioning through the window.”
The gemsbok can go without water
for weeks because it can control the
heat of its skin, adjusting its consumption of air during the day and
the night. The animal can adapt its
oxygen consumption to match the
temperature of the landscape that surrounds it. “Vanadium oxide has the
ability to biomimic Mother Nature
with a transition temperature that’s
nearly the same as the gemsbok,” says
Maaza. “Once we embarked on our
research, we realised that the material
generated a lot of interest, and so we
set out on a larger mission: to ﬁnd a

Professor Malik Maaza, a
nanoscientist and holder
of the UNESCO Africa
Chair in Nanosciences and
Nanotechnology at UNISA.
Photo: Supplied
way of making this coating big enough
to cover wider surface areas such as
skyscrapers’ windows.”
What adds even greater signiﬁcance
to the research conducted by Maaza
into the potential of the mineral to
change the green face of the planet,
is that South Africa has the second
largest vanadium deposits in the
world after China. Should the project
take oﬀ, there will be beneﬁts to the
local economy in terms of mineral
beneﬁciation.
“The glass industry is huge, and
some of the largest companies in the
world have also started creating this
coating,” says Maaza. “It’s a hot topic
and, as we have one of the largest
approved resources in the world, the
eﬀect that this industry could have on
our sustainable development is huge.
There are still challenges, but we are
on the right path. Our motto, to quote
Madiba, is: “It always seems impossible until it’s done.”
In addition to the work done with
vanadium dioxide, Maaza has spent
the past 25 years contributing to the
development of technical innovation
that’s both green and sustainable.
He has prioritised green energy and
green materials manufacturing, and
has succeeded in positioning Africa
on the global nano-stage. Some of the
work he has done includes focusing
on high-temperature, platinum-based
selective solar absorbers and on a new
generation of nanofluids, the green
synthesis of multifunctional oxides for
cosmetic and sanitary health applications, and plenty more.
“This field is multi-disciplinary –
you can be a chemist, a physicist, a
mathematician. There is always such
a dynamic mix of skills,” concludes
Maaza. “My goals are to make a diﬀerence with my colleagues at the South
African Nanotechnology Initiative
and to contribute to a sustainable society using the nanotechnology, skills
and materials that South Africa and
Africa have to oﬀer.”

High-voltage innovation
Engineering Research
Capacity Development
Award: by an individual
Tamsin Oxford
Electrical engineering spans a wide
area of research, understanding and
study. One of these areas, though not
the most popular among researchers, is fascinating. High-voltage (HV)
engineering comprises unique studies that rely on access to impressive
laboratory facilities and technical
support – and on the fact that only
a small community serves the very
large utility sector. All of this tends
to influence the number of experts in
this area. Few are drawn to HV engineering research, and yet innovation
within this field remains steady. This
is thanks to the passion and innova-

tion of researchers such as Professor
Ian Robert Jandrell, dean of the
Faculty of Engineering and the Built
Environment at Wits University.
“I did not choose to be a researcher
or an academic,” says Jandrell, a professor who has graduated 10 doctoral
and 11 Master’s students and published, along with his students and
co-supervisors, 11 journal articles
and more than 30 refereed conference papers in the past decade.
“I began my Master’s and the work
I did in HV simply turned into a PhD
– and I fell in love with the research.
I also had a mentor who made me
realise that research is just an organised way of managing curiosity and
teaching others what you learn.”
Today there is an increased interest in HV direct current (DC) phenomena, and it is in this field that
Jandrell is currently exploring more
options. Like South Africa, most

countries have national grids that
run at an extremely HV alternating
current (AC). This creates a negative
half cycle and a positive half cycle.
It means that electrons and charged
particles behave in a very predictable
way.
However, it is more logical and economical to interconnect grids and
to transport DC voltage over long
distances. It is for this reason that
Jandrell and the team are focusing
much of their current work on the
specific physical effects of charged
particles and the influence on the
discharge processes under HV DC
conditions.
“There is a rapidly growing need
for research in DC, so we’re focusing
on laboratory work to better understand the phenomena that come
with it,” he explains. “We are working to uncover how we can ensure
the safe and efficient transfer of

Professor Ian Robert Jandrell,
dean of the Faculty of Engineering
and the Built Environment at Wits
University. Photo: Supplied

energy and we are looking to how we
can make these systems optimal to
transfer energy. There is a huge economic beneﬁt to this work as it will
ensure that the systems are safer and
the costs are lower than in the past.”
Research conducted by Jandrell
and his team over the past few years
has included the development of
intricate laboratory set-ups and

water
clean with
waste ash
from coal
NSTF-Water Research
Commission Award:
towards achieving
sustainable water
management,
knowledge generation
and solutions with
demonstrated
leadership and impact
by an individual or an
organisation
Tamsin Oxford
South Africa’s economy and the
employment of its citizens rely heavily on the mining sector and the country’s abundance of mineral resources.
However, this sector is equally reliant
on a resource that remains scarce on
the continent – water. The waste generated by industry, and its contamination of water and the environment,
are significant ongoing challenges
that need to be overcome to ensure
the stability and sustainability of the
economy and of employment. It is a
challenge that has been taken up by
Professor Leslie Petrik.
A professor of chemistry at the
University of the Western Cape
(UWC), she has dedicated the past 10
years to researching water chemistry
and eﬄuent remediation in search of
a way to change waste into something
useful.
“I am a material scientist, so my primary occupation is developing new
materials,” says Petrik. “I was working
in the chemical engineering department at the University of Cape Town,
creating heterogeneous catalysts, speciﬁcally zeolites, for diﬀerent applications. I brought this thread of work
with me when I started working at
UWC and we discovered that we could
convert ﬂy ash into zeolites.”
The discovery was significant. It
meant that instead of using expenTo page 7

detailed mathematical and computer-designed modelling of corona
under DC conditions. To date, no
other model accounting for these
eﬀects has been produced.
Jandrell also conducts research
on lightning and HV AC, and (in
research undertaken with one of his
collaborators at Wits University) was
the ﬁrst to identify voltage supply frequency as a factor inﬂuencing partial
discharge measurements in cables.
This was something that researchers
hadn’t even considered.
“While the technical outputs are
signiﬁcant, I am particularly proud
of the work where we have collaborated with psychologists, medical
specialists, systems engineers and
human factor specialists to create
a trans-disciplinary space for our
work,” concludes Jandrell.
“We want to know how we can
build these massive electrical grids
and integrate micro grids and
alternative energy sources, while
simultaneously dealing with politics and people across borders and
boundaries.”
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sive commercial chemicals to create
catalysis, she and her team could use
the waste left over from burning coal
to achieve the same goal.
Waste fly ash is the largest solid
waste stream in South Africa, and
Petrik has developed several patents
that reuse this waste to reduce environmental damage. Her patents provide industry with new, low-cost and
efficient processes for the reuse of
waste ﬂy ash for mine water treatment
and building materials, or its conversion into high-value, porous catalytic
materials that have impressive applications across various industries.
“We have been applying these catalysts in a variety of ways and have
recently moved into other areas, such
as electro catalysis and photo catalysis,” says Petrik. “I did my Master’s
and PhD studies in electro catalysis,
and since then, have developed materials activated by sunlight – through
photo catalysis – not heat. This is the
greenest route for doing catalysis and
it is now forming a signiﬁcant part of
our work. Our goal is to ﬁnd ways to
take the pollutants out of water and
ﬁnd routes to cleaning it eﬀectively.”
Petrik and her team have developed
a suite of diﬀerent nanomaterials that
can be applied in water puriﬁcation,
including a nano-iron that works as
an agent for advanced oxidation. She
is also responsible for the creation of
the Environmental and Nano Sciences
research group in the department of
chemistry at UWC. The group has led
the way in the development of technologies and processes that are essential to South African industry.
Through her career, Petrik has been
granted three patents, has written 10
book chapters, and has had more than

Raising the public voice
Data for Research Award: for advancing the
availability, management and use of data for
research by an individual or an organisation
Tamsin Oxford

Professor Leslie Petrik, A professor
of chemistry at the University of
the Western Cape. Photo: Supplied
132 journal papers published. She has
delivered 264 conference presentations and has graduated more than 80
postgraduate students. Her research
has been supported by notable institutions including, among others, the
National Research Foundation, the
Water Research Commission and
industry partners such as Coaltech
Sasol and BiofuelsON.
Petrik is also on several advisory
boards, including Eskom’s ash applications steering committee. She is also
a member of the steering committee
on chemicals and waste management
in the department of environmental
affairs, and is a member of several
steering committees for the Water
Research Commission.
“I am motivated by curiosity and
the need to explore, to see if I can
improve systems or change old ones,”
concludes Petrik. “I am also inspired
by our students, by helping them
to achieve their educational goals
and gain the skills they need for the
future.”

I

t is often thought that members of
the public don’t have a voice; that
the opinions and ideals of those
who live in South Africa do not
have a platform for these thoughts
to be aired and heard by the head
honchos who make the decisions and
change the course of government and
history. Such a space has been created
– by the South African Social Attitudes
Survey (SASAS).
SASAS is a series of surveys that
has been conducted annually by the
Human Sciences Research Council
(HSRC) since 2003. It is a nationally representative survey series that
measures the attitudes, beliefs and
behaviours of South Africa’s diverse
population and shares these with
policy and decision makers, as well
as with the informed public. As such,
SASAS shines a light on the public
landscape and reveals the strands that
make up the country’s social fabric.
“In 2002, we decided to create a new
survey that drew on international
standards and practices relating to
the measurement of public opinion,”
explains Benjamin Roberts, the coordinator of SASAS and a research
specialist in the democracy, governance and service delivery research
programme of the HSRC.
“We had wide-ranging consultations

with local scholars and international
experts to create SASAS – particularly
with the designers of the British Social
Attitudes Survey and the European
Social Survey.”
The purpose was to chart the changing predispositions of South Africans
as democracy matured, and to provide
insights into, and evidence of, people’s
long-term values and preferences.
Over the course of 15 years, SASAS
has worked continuously towards
fulfilling this mandate. Today, it is
one of the longest-running opinionbased surveys in a developing country
worldwide.
“We believe it is essential that we
ensure the stability of this series as it
makes an important contribution to
our scientific understanding,” says
Roberts. “We adhere to rigorous principles in how we administer these
surveys, and the science behind them
supports both science and society. A
great example of this is our ongoing
work with both the department of science and technology and the National
Research Foundation on the public’s attitudes to climate change and
energy.”
The 2017 SASAS survey included an
in-depth, cross-national set of questions on these themes. This enabled
the researchers to draw direct comparisons with the European Social
Survey research infrastructure to see

Benjamin Roberts, coordinator of
the South African Social Attitudes
Survey (SASAS). Photo: Supplied
how South Africans’ attitudes and
behavioural preferences aligned with,
or differed from, those of European
nations.
South Africa has also recently
been elected chair of the group
responsible for designing a crossnational questionnaire on attitudes
to social inequality. This is part
of the International Social Survey
Programme, a collaboration between
diﬀerent nations conducting surveys
that cover topics useful for social science research. The programme currently includes more than 40 countries and has allowed South Africa to
play a pivotal role in shaping a global
agenda on research regarding attitudes to social inequality.
“The data will be made freely available in 2020,” says Roberts. “It provides
a way for us to advance not only our
understanding as to what the public
around the world feels about social
inequality, but also brings a distinctly
South African perspective to bear on
the design of this important research
initiative.
“It is in line with the HSRC’s mandate of social sciences that make a
diﬀerence, but also has at its core the
focus on poverty, inequality and transformation that drives the organisation’s research agenda.”
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Traditional
innovation
Innovation Award: Corporate
Organisation for innovations
and their research and/or
development by a team or an
individual
Tamsin Oxford

S

outh Africa has long been recognised as
a country rich in tradition and biodiversity. The plants that proliferate across its
provinces and plateaus are often used
by traditional healers to treat injuries and help
people who have no access to modern medical
care. Not all of them work, but some are almost
miraculous in their ability to heal patients and
ease their symptoms – like those discovered by
Tshwane University of Technology’s Professor
Keolebogile Shirley Motaung.
“I met up with a traditional healer in Limpopo
in 2015. She used a conﬁdential blend of herbs
and plant species to help people who complained about pain in their joints and knees,”
says Motaung. “She also told me of a man who
had broken his hand but had been told by the
local hospital to come back after a month to be
treated. So he went to the healer.” When he went
back to the hospital, x-rays showed his hand had
healed. It seemed that the unique combination
of herbs had knitted bone and eased swelling.
For Motaung, it was an opportunity to investigate the plants’ properties under rigorous scientiﬁc conditions.
“I was sure that these plants had anti-inﬂammatory properties, and further testing confirmed it.” she said. “I then created an ointment, La-Africa Soother, using these plants.
It is an alternative, natural anti-inﬂammatory
ointment.” The repair of bone and cartilage is
a challenging clinical problem. Autografts and
allografts are the gold standard for the treat-

SMME changes the
global landscape of
superconducting and
quantum circuit design
Innovation Award: SMME
for innovations and their
research and/or development
by a team or individual
Shelli Nurcombe-Thorne
Professor Coenrad Fourie is proof that necessity is the mother of invention. What began as a
stumbling block during the research phase of his
PhD at Stellenbosch University later resulted in
InductEx. This is a pioneering set of engineering
methods and software tools that has changed
the global landscape of superconducting and
quantum circuit design.
“I had no idea that my growing interest in
superconducting circuits in the final year of
my BEng degree in 1998 would lead to such an
exciting, varied and innovative career,” explains
Fourie, who is now a professor of engineering at
Stellenbosch University.
“At a time when state-of-the-art computers
worked at only 300 MHz, I was simply excited
about developing superconducting circuits
that could operate a thousand times faster!” It
was during his PhD that Fourie faced the challenge of cooling his circuits to -269 degrees C for
them to work. At the time, there were no proper
software design tools – a frustration Fourie discovered was shared by superconducting circuit
designers around the world.
Fourie chose to shift his focus to developing
what would become InductEx – software design
tools that would make the completion of his
research possible.
“Once I’d completed my PhD, I began visiting various research laboratories in Europe and
noticed that InductEx could handle more complex circuit structures than their current tools,”
says Fourie. “That encouraged me to develop it

ment of bone and
cartilage, requiring tissue to be
harvested from
an alternative
site within the
patient or from
donor tissue.
Plant-based morphogenetic factor
(PBMF) implants Professor Keolebogile
offer orthopae- Shirley Motaung,
dic patients and Assistant Dean of the
patients suﬀering Faculty of Science at the
from osteoarthri- Tshwane University of
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“South Africa is rich in native flora, which
are currently used by traditional healers. These
medicinal plants are an integral part of African
culture,” says Motaung. “Currently, the role
of medicinal plants in tissue engineering constructs remains unexplored and it is so important that we study this. This will allow us to
identify even further alternative treatment
opportunities for fracture healing, bone repair,
cartilage regeneration and osteoarthritis.”
Thanks to her work with these plants and
her inventive solutions, Motaung has received
numerous awards, including being recognised
as The Most Innovative Woman of the Year in
Gauteng at the Women of Excellence Awards
ceremony. She also won the Gauteng Accelerator
Programme Bio competition in 2015, which
came with a 12-month tenure on the BioPark
Business Incubator programme. In addition, the
project’s research and development was funded
by the National Research Foundation Thuthuka
grant. “Through the development of these products and solutions, we are hoping to make signiﬁcant changes in patient care for those suﬀering from conditions such as osteoarthritis,” says
Motaung. “Our goal is to reduce waiting periods
for people waiting for knee replacements, to
remove the need to harvest tissue from alternative sites, and to ensure that these solutions are
aﬀordable. These products diﬀer from existing
market solutions as they can be used as scaffolds, are natural and unique, and can be used
as diﬀerentiation growth factors for stem cells.”
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InductEx has become widely used by industry
and computing giants around the world, including IBM and the world’s leading metrology
institute in Colorado, USA. “It really is a work
in progress,” says Fourie. “The product suite is
continually expanding to help customers design
quantum and superconducting systems that
would not be possible without it.
“It is also gratifying to hear that InductEx has
become widely known as a ‘national success
story’, serving as a model for other innovative
research projects at South African universities to
commercialise their products without resorting
to venture capital investments.”
The numbers also stack up, with licence sales
approaching R2 million a year after just two
years. These funds are largely derived from
international communities and translate to a
direct inﬂux of much-needed foreign currency
into South Africa. Sun Magnetics (Pty) Ltd
already pays dividends to both the founders
and Stellenbosch University. The dividends are
projected to grow and reach the R5-million to
R10-million revenue bracket over the next three
years. “I have always wanted to make an international impact,” concludes Fourie. “It is heartwarming to hear international researchers at
the top of their ﬁeld thank our team for delivering research, tools and results that further their
research and careers. Knowing that our work
spurs global progress is, undoubtedly, the most
rewarding part of all our eﬀorts.”

Striving for a
malaria-free
Africa
Communication Award
for outreach and creating
awareness by a team or
individual
Shelli Nurcombe-Thorne
The University of Pretoria Institute for
Sustainable Malaria Control (UP ISMC) is proof
that dynamite comes in small packages. Not
only does the institute contribute to creating a
malaria-free Africa through continued research
and the use of advanced technologies, but it uses
innovative communication platforms to promote malaria awareness and prevention.
“Community involvement and education are
crucial in changing community attitudes and
behaviour towards malaria,” says Professor
Tiaan de Jager, dean of the Faculty of Health
Sciences and the director of UP ISMC.
“It is therefore key that we disseminate new
knowledge, from the laboratory right down to
healthcare workers and communities aﬀected
by malaria – information they will ﬁnd culturally
appropriate and easy to action.”
Beyond the conventional routes of publishing
in accredited journals and presenting scientiﬁc
ﬁndings at conferences, the UP ISMC has successfully harnessed the power of social media,
digital apps and the visual arts in communicating with a wide range of audiences.
“We researched where our target audience was
gathering information” explains De Jager. Those
ﬁndings then determined the relevant communication strategies and platforms for each speciﬁc group.”
It’s no surprise that social media forms a
pivotal part of the institute’s campaign. Its
Facebook and Twitter accounts are used on
a regular basis to inform the broader public
about news regarding global malaria and about

The business
incubator that focuses
on platinum
NGO Award including
technology transfer, and
education and training
activities
Shelli Nurcombe-Thorne
The Platinum Incubator is the only small business startup hub in the world devoted to encouraging budding entrepreneurs to develop worldclass products and applications using platinum
group metals (PGMs).
Established in 2006, this nonproﬁt organisation has spent more than 10 years helping aspiring jewellers build careers in the design and
manufacture of jewellery using platinum, silver,
palladium, gold, diamonds and semi-precious
stones mined in Southern Africa.
To date, the organisation has helped more
than 135 small businesses get up and running.
This translates to an inclusive turnover of more
than R9 million and the creation of more than
235 jobs.
“Our three-year incubation process provides
aspiring goldsmiths with everything they need
to know to launch and sustain an income-earning business that can proudly take its place in
the highly competitive jewellery manufacturing
space,” says Sibongile Shongwe, chief executive
oﬃcer of The Platinum Incubator.
“We provide and facilitate tooling, communal
workspaces, platinum metal loans, routes to
market, business development advice and mentorship to semi-skilled and skilled jewellers and
artisans.”
While many incubatees will have already studied jewellery-making at various colleges and
universities, The Platinum Incubator provides a
technical and creative space for them to develop
their own unique style and translate their scientiﬁc knowledge into an economically viable
business.
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aimed primarily at informing
tourists about malaria. The app notiﬁes users
when entering malaria areas and allows them to
search for the nearest available clinic. A recent
update to the app includes treatment information for healthcare practitioners and a news
module containing the latest scientiﬁcally correct, malaria-related information.
“In terms of prevention, we want to ensure
that we reach younger audiences in innovative
ways that are both educational and entertaining,” says De Jager. “We regularly host photo
competitions, outreaches and fun days at
schools in rural areas. We even released a song
in Tshivenda to educate young children and
encourage behavioural changes.
“Our book, Sibo Fights Malaria, is now used
in malaria education projects in rural primary
schools in Limpopo. We also collaborated with
students from UP’s drama department on an
informative theatrical piece to improve malaria
awareness in rural primary schools.” In addition, events underpin the institute’s communication strategy. These include launches, public
talks, displays, symposia, a malaria research
conference and an awareness campaign. World
Malaria Day is commemorated annually either
through an event or a ﬁeld excursion by postgraduate students to a malaria-endemic area.
“My main goal is for the UP ISMC to continue
expanding, building capacity and contributing
significantly towards the malaria elimination
agenda in Africa.”
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tion opportunities, especially
when it comes to the 3D printing of PGMs,” says
Shongwe. “We recently participated with the
PlatForum consortium – a partnership comprising the Central University of Technology,
North-West University, the Vaal University of
Technology and Lonmin – to 3D print South
Africa’s ﬁrst pure platinum ring. This was a landmark moment, and it has paved the way for similar projects.”
The organisation continually researches new
technologies, and is currently preparing to collaborate with partners to build capacity to 3D
print PGMs in the future.
In addition, The Platinum Incubator is currently strategising to support more PGM application or production enterprises. Another key
focus of the organisation is advocating the use of
PGMs.
The Platinum Incubator participates regularly
in career guidance expos, exhibitions, educational presentations and public brieﬁng events,
while hosting a number of open and market
days each year. It is currently establishing an
open source library in collaboration with various
university and industry partners.
“As an industry, we can provide access to
PGMs, specialised training and facilities, and the
opportunity to work closely with some of the top
academics and experts in the ﬁeld,” concludes
Shongwe. “That way, we can continue to ensure
high-tech innovation, incubation and the opportunity to assist as many potential and developing
enterprises with PGMs as possible.”

