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O

n June 27 2019, the 21st
annual National Science and
Technology Forum (NSTF)South32 Awards were hosted
in a glittering display of black
ties, bright minds and scientific innovation. These awards are known as the Science Oscars for good reason: they celebrate
excellence across various fields of expertise
related to science, engineering, technology
and innovation. The awardees should make
all South Africans proud. They show that
“South Africa’s got talent”, to such an extent
that those who win can and do compete at
international level.
“These awards have always meant a great
deal to the scientific community and we
have seen participation increase incrementally year on year,” says Jansie Niehaus,
executive director, National Science and
Technology Forum (NSTF). “This year we
had a record number of nominations, up
20% from last year, and the standard of the
work submitted was incredibly high. I can
honestly say that the competition for 2019
has been the toughest we’ve ever had.”
The NSTF is a non-profit stakeholder body
for all science, engineering and technology (SET) and innovation organisations in
South Africa. It represents the SET community and provides its members with an independent collaborative platform that energises and inspires conversations. The NSTF
discussion forums entail policy engagement, and the sharing of relevant South
African research to inform the solutions
that we must find for our most pressing
problems. The awards were introduced in
1998 as a way of honouring and celebrating
outstanding contributions to SET, rewarding excellence across numerous categories
that include: scientific research, data for
research, innovations, communication and
awareness, and more.
“The awards are relevant to the academic
community,” says Niehaus, “but there are
now a number of categories that do not focus
on research only. The innovation awards for
example, focus on the innovation side of the
value chain from research to innovation.
The NGO award is defined very broadly, recognising any contribution to SET and innovation, not only research. This year we have
two new sponsors as well. Nipmo (National
Intellectual Property Management Office) is
sponsoring the Innovation Award through
an SMME and that includes prize money.
The other new sponsor is the Tony and
Lisette Lewis Foundation, sponsoring the
Green Economy Award.”
This year, according to Niehaus, it has
been incredibly hard for the judges to whittle the finalists down to 60. The level of talent and the quality of work have been so
high that competition was fierce and the
final achievements hard won.

The NSTF-South32 2018/2019
Winners
The winners of the prestigious NSTFSouth32 awards for this year are listed
below. Each one deservedly walked away
with an award that recognised their
outstanding contributions to SET and
innovation.

The Lifetime
Achievement
Award
The winner of
the
Lifetime
Achievement Award
is Professor Robin
Crewe, an internationally renowned
researcher, educator and
innovator. This award
recognises the incredible
work he has done on social
insects, particularly honeybees, and the extensive work
he has put into uplifting the
scientific community. Crewe has
taught and mentored students,
lead two research groups, been the
dean of natural science at two different universities, and the vice-principal
for research and postgraduate studies at
the University of Pretoria.

Special Annual Theme Award:
Materials for Inclusive Economic
Development
Professor Alexander Quandt is the acting
chair of the Materials for Energy Research
Group, a Professor at the University of
the Witwatersrand, and the focus area
co-ordinator at the Centre of Excellence
in Strong Materials. His work on the theoretical foundations, numerical implementations and practical applications of
state-of-the-art materials simulations has
furthered significant achievements in the
development of cheaper and better energy
technologies.

The TW Kambule-NSTF Researcher
Award
The TW Kambule-NSTF Researcher Award
recognises a contribution through research
and its outputs over a period from six to
15 years of research work. The winner for
2018/2019 is Professor Lindiwe Zungu,
the executive dean of graduate studies at
Unisa. She was shortlisted as a finalist for
this award in 2013 and 2016, has played
a significant role in crafting health and
safety guidelines for the Mining & Health
Safety Council, and designed women-specific safety gear for mining conditions.

The TW Kambule-NSTF Emerging
Researcher Award
This award recognises a contribution
through research and its outputs over
a period of up to six years of research
and has two clear winners this year — Dr
Hlumani Ndlovu and Dr Mardé Helbig.
Ndlovu is a lecturer at the University of
Cape Town and is focused on investigating the immunobiology of schistosomiasis
using animal models to mimic infection
in humans. Dr Mardé Helbig is a senior
lecturer at the University of Pretoria and
is working on the evaluation of dynamic
multi-objective optimisation algorithms’
performance.

The Management Award
Dr Happy Sithole, a director at the Centre
for High Performance Computing, is this
year’s recipient of the Management Award.
He spearheaded the development of the

Centre for High Performance
Computing from scratch, taking
it to the level of a world-class
entity.

The Engineering
Research Capacity
Development Awards
This category has two
award winners: Dr FossoKankeu is an associate
professor at North-West
University and his
research focuses on
the prediction of the
dispersion of inorganic and organic
pollutants from
industrial areas
into surface
water sources,
the monitoring of water
quality and
the development of
sustainable
treatment
methods.

Professor
Alison Lewis
is the dean of
the Faculty of
Engineering and the
Built Environment
at the University of
Cape Town and has
been recognised for her
work in training, nurturing and mentoring students
in the Crystallisation and
Precipitation Research Unit at
UCT.

The NSTF-Lewis Foundation
Green Economy Award
The
Process,
Energy
&
Environmental Technology Station
took the win on this award for its
contribution to enabling transfer
and interaction between academia
and small businesses to stimulate and
support technology innovation in the
green economy.

The NSTF-Water Research
Commission Award
Professor Martine Visser, the
director of Environmental
Policy Unit in the School of
Economics at the University
of Cape Town won the
award for her body of work
in collaboration with the City
of Cape Town to successfully
conserve water during the city’s
water crisis.

The Data for Research Award
Professor Tandi Matsha, SARChi
Chair in Cardiometabolic Health,
received this award for her work in
the genomics of cardiometabolic diseases. She employed a holistic approach
in genomics research by studying both

genetics and epigenetic factors for diabetes and hypertension.

The Innovations Award: Corporate
Organisation
The Centre for Rapid Prototyping and
Manufacturing at the Central University
for Technology achieved this award for
using 3D printing to rebuild deformed
faces of South Africans from poor backgrounds pro bono. The centre uses the
state-of-the-art technology of additive
manufacturing (AM), or 3D printing, to
repair the faces and lives of poor South
Africans with facial deformities — people
who have often become outcasts in their
communities.

The Innovations Award: Small,
Medium and Micro Enterprise
Hydrox Holdings walked away with
this prestigious award thanks to its
Nanomaterials Industrial Development
Programme designed to support research
and industry in South Africa. The programme consists of a set of skills and
equipment that provide this ability in supporting industry through innovation and
scale-up activities.

The Communication Award
The Wits Communications Services team,
headed by Shirona Patel, took the award
this year thanks to their exceptional work
in furthering awareness of science and
research. Many of the campaigns undertaken by the team, such as the Homo
Naledi fossil find and research, achieved
global coverage and awareness.

The Non-Governmental
Organisation Award
The Eskom Expo for Young Scientists
walked away with the award this
year, thanks to their skills in
creating excitement for science through research-based
projects and encouraging
more learners to take up
science-oriented subjects and careers.
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Leader and ‘complete bee person’

Lifetime Award for achievement
by an individual
Tamsin Oxford

P

rofessor Robin Crewe is an internationally-renowned researcher, educator and innovator for the work he
has done on social insects, particularly honeybees. His work into these
remarkable insects has provided significant
insights into their communication systems and social organisation. In addition to this research, he has taught and
mentored students, taken on numerous roles as the head of an academic
department, and he’s been the leader
of two research groups, the dean of
natural science at two universities,
and the vice-principal for research and
postgraduate studies at the University
of Pretoria.
Crewe has also contributed to the development of professional societies, academies and statutory bodies both locally and
abroad. For many, he is known as the “complete bee person — a legend of South African
science”. His career started in 1963 when, after
matriculating from Kearsney College, he went
on to complete his undergraduate studies at
the University of Natal. Majoring in chemistry
and biochemistry, Crewe got his BSc (agric)
degree in 1968 and received his MSc
(agric) cum laude in 1969. He then

moved to Athens, Georgia, in the United States,
where he worked as a research and teaching
assistant while furthering his entomological
studies.
He developed a keen interest in the chemical communication and social organisation
of social insects — particularly honeybees and
ants — while living in the US, and the work that
he did on this in his PhD was well received. He
was awarded his doctorate with distinction in
1971 and returned to South Africa to take on the
role of lecturer in the entomology department
at the University of Natal.
Crewe remained at his alma mater until 1976,
when he was offered the role of senior lecturer
in the department of zoology at the University
of the Witwatersrand (Wits). He soon distinguished himself and was promoted to Professor
of zoology in 1984, and became head of the
department in 1985. By 1986, Crewe was deputy
dean of the faculty of science while also serving
as the chairperson of the school of biology. In
1994, he became the dean of the faculty of science and served on the council of the university.
While working at Wits, Crew oversaw the
communication biology research group from
1986 to 1996. The group studied the chemical
communication systems of honeybees; one of
the primary areas of research undertaken was
the investigation of pheromonal communication in bees.
“During the course of my
career I had the opportunity to
start two research groups,” says
Crewe. “One was the communication biology research group
and the second was the social
insects research group at the
University of Pretoria, which
is still going. For me, one of the
things that I find the most significant about establishing these
groups is the large number of
postgraduate students produced
by them, many of whom have
gone on to develop their own
careers.”
The groups have been instrumental in supporting the growth
and development of numerous
students and has allowed for indepth research into the understanding of communication and
social behaviour of a number of
organisms in South Africa.
“It is proof that it is actually
possible to establish highly successful research groups that
focus their research on problems
that relate to local issues and
have an international impact,”
adds Crewe.
When Crewe’s term as dean at
Wits ended in 1997, he moved to
the University of Pretoria (UP)
where he took up the role of
dean of the faculty of biological
and agricultural sciences. He
served in this capacity for six
years and was promoted to the
role of vice-principal of research
and postgraduate studies. In this
position, he was responsible for
the faculty of engineering, the
built environment and information technology, the faculty
of natural and agricultural sciences, as well as the Gordon
Institute of Business. He had
oversight of all postgraduate

studies and research activities undertaken at
the university, the international offices, library
services and the research support office.
“I think one of the highlights of my career
was being involved in the administration of
different universities for a number of years,”
says Crewe. “I could really make a significant
contribution in my role as the vice-principal of
research and postgraduate studies, increasing
research impact and fostering research activities at the university. It has resulted in UP being
recognised as one of the most research-intensive universities on the continent.”
But Crewe’s work didn’t stop there. He was
also the Southern Education and Research
Alliance representative for UP, where he was
a member of both the feasibility group and the
strategic management team. He was the joint
co-ordinator of numerous working groups that
included the forestry and forest products, biotechnology, food and food technology, molecular modelling, sustainable rural development
and water research.
“I have been involved with numerous institutions outside of the university and I had the
opportunity to be the president of the academy of science when it was really growing,”
adds Crewe. “I really value the impact it had on
advising government in a number of different
areas. This really is one of the highlights of my
career.”
In addition to all this activity, Crewe still
developed an impressive and distinguished
career as an entomologist, dedicating his career
to the study of social insects, particularly ants
and honeybees. His field of expertise in behavioural ecology relates to the social structures
and chemical communication prevalent in
these insect colonies. He has also undertaken
research into indigenous populations of honeybees to determine the impact of honeybee
diseases.
“Most of our work has been focused on the
communication systems that the queens use to
regulate the reproduction of the worker bees,”
says Crewe. “One of the key aspects of social
behaviour in honeybees is that queens are the
only ones allowed to reproduce, releasing a set
of chemical signals that prevent the workers
from developing their ovaries and laying eggs.”
In South Africa, however, there is one bee
that is unique — the Cape honeybee. These bees
allow the workers to lay eggs which produce
females and that act as social parasites in other
bee colonies.
“We have been exploring what it is that’s
unique about this bee that allows it to produce
these strange workers, and the impact that they
have on beekeeping,” says Crewe. “It can lead to
massive losses of colonies that are maintained
by beekeepers, so we have been trying to understand what they are doing, and proposing solutions to reduce these annual colony losses.”
Looking forward, Crewe is continuing to
advance his significant work with honeybees,
focusing on the conversations around global
honeybee populations. Honeybees don’t just
produce honey, they pollinate crops, and their
loss is a threat to agriculture and food security.
“Considering how critical bees are to the
reproduction of food, we don’t have any data on
what their population sizes look like and how
they fluctuate with changes in climate,” concludes Crewe. “We need a much clearer picture
of population sizes and how to harvest this population in a responsible manner. The project
Population Dynamics in Southern Africa measures the populations of honeybees in southern
Africa, as this understanding is critically important to our future.”
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Transforming South African
mines into ‘zero-harm
tolerance’ zones for all workers
TW Kambule-NSTF Award: Researcher
Sumiya Ismail

T

o adequately address the working conditions in the South African
mining sector is to pursue safety
over profiteering. For many years,
improvements have been phased in
through scientific projects executed by Professor Lindiwe Zungu, executive dean of graduate
studies at Unisa, with the the support of the
Mining Health and Safety Council.
Zungu has developed a comprehensive set of
guidelines to assist the South
African mining industry
to better cater to the
needs of female miners. As a result of her
research, the industry
implemented new protective gear, designed
specifically for women
working underground.
“The mining industry
is a male-dominated
sector and all
equipment and
clothing were
designed
along the
male physique,” she
says. “The
risks for
female

miners in particular are concerning, where everything from toxic inhalations of underground
gases to unwanted sexual advances in the workplace are a daily reality.”
Zungu, an award-winning research expert in
the medical field, is determined to champion
change in the South African mining industry to
ensure that women make it back to their homes
and families safely at the end of each working
day. As such, sustainability, safety, profitability and empowerment are major priorities in
Zungu’s scientific endeavours.
“Female empowerment in the workplace
has been a major focus in the work I have done
throughout my career, and I believe that better
health and safety policies and codes of practice
in male-dominated industries like mining will
help in achieving this,” says Zungu.
“The mining industry is a risky environment as it is, but women in mining face much
more difficult conditions on the job. The goal
is to transform the mining environment into
one that better considers and provides for the
wellbeing of women, taking into account their
unique needs that differ to that of males in the
workplace.”
In 2011, she facilitated a project for the
Mining Health and Safety Council that dealt
with Post Traumatic Stress Disorder (PTSD) in
the South African mining industry. This culminated in the development of safety codes and
policies that encourage interventions for early
diagnosis and appropriate management of
PTSD for mine workers.

Monique Verduyn

A

lgorithms are shaping the way we live.
At its most simple, an algorithm is a
step-by-step process for solving a problem. Some are everyday problems, others are
more complex.
Let’s say you want to buy a car and you have
two objectives in mind: comfort and affordability. The more comfortable a vehicle, the higher
the cost, and therein lies the conflict between
the two goals. Here’s a trickier example: how
can you cost electricity in a way that guides
responsible behaviour on the part of users, yet
still make a profit? In a manufacturing plant,
how can you drive up profits while also meeting clients’ tight deadlines? This is where algorithms can help.
When Dr Mardé Helbig, senior lecturer in
the department of computer science at the
University of Pretoria, found that little work
had been done on solving problems with
conflicting objectives that change over time,
known as dynamic multi-objective optimisation problems (DMOOPs), she began to focus
on solving DMOOPs using vector-evaluated
particle swarm optimisation. These are algorithms which are simulated or inspired by
biological behaviours of animal or birds and
have been used to find the optimal solution to a
given problem.
“Many real world optimisation problems
are dynamic,” says Helbig. “They have more
than one objective, with at least two of those
objectives in conflict with one another, and at
least one objective or constraint changing over
time,” she says. “Research in this area can be
applied to optimising the treatment of water
based on what it’s going to be used for: the
scheduling of jobs at a production plant or the
routing of vehicles, for example.”
The main goals of her research were to
develop an algorithm that can solve DMOOPs
efficiently, work out how to measure whether
an algorithm can solve DMOOPs competently,
and to set benchmarks for their development

Optimising
algorithms
to enhance
decisionmaking
TW Kambule-NSTF Award:
Emerging Researcher
and evaluation.
The benchmark suite characteristics, performance measures and approach to compare the
performance of various algorithms when solving DMOOPs has provided the DMOO community with a platform for the evaluation and
standardisation of newly proposed algorithms.
“It’s about a new way to compare algorithms that determines which one is better,
and finding ways to adapt
them when changes
occur, which they are
bound to,” she says
of her ground-breaking research that
led to her election
as a member of the
South African Young
Academy of Science
(Sayas) in 2017 and
as a member of
the executive
committee
of Sayas in
2017 and
2018.

UP researchers shine in
2019 NSTF nominations list
The University of Pretoria is extremely proud of the research
done by its academics and the deep impact that their research
has on changing people’s lives and transforming society.
UP’S 2019 FINALISTS IN THE VARIOUS CATEGORIES ARE:
CONTRIBUTION OVER A LIFETIME
1. Prof Robin Crewe, Senior Research Fellow: Centre for the Advancement of Scholarship.
2. Prof Xiaohua Xia, Professor in the Department of Electrical, Electronic and
Computer Engineering.
TW KAMBULE- NSTF AWARDS: RESEARCHERS
1. Prof Serena Coetzee, Professor and Head of the Department of Geography,
Geo-informatics and Meteorology and Director: Centre for Geo-Information Science.
2. Prof André Ganswindt, Professor and Director: Mammal Research Institute in the
Department of Zoology and Entomology.
3. Dr Thomas Ebenhan, Research Fellow in the Department of Nuclear Medicine and
Acting Manager of NuMeRI, Pre-clinical Imaging Facility.
TW KAMBULE- NSTF AWARDS: EMERGING RESEARCHERS
1. Dr Mardé Helbig, Senior Lecturer in the Department of Computer Science.
2. Prof Eshchar Mizrachi, Associate Professor in the Department of Biochemistry,
Genetics and Microbiology, and the Forestry and Agricultural Biotechnology Institute.

Prof Robin Crewe

Prof Xiaohua Xia

Prof Serena Coetzee

Prof André Ganswindt

Dr Thomas Ebenhan

Dr Mardé Helbig

Prof Eshchar Mizrachi

Prof Nico de Bruyn

CONTRIBUTION THROUGH MANAGEMENT AND RELATED SET ACTIVITIES
Prof Robin Crewe, Senior Research Fellow: Centre for the Advancement of Scholarship.
CORPORATE ORGANISATIONS
Marion Island Marine Mammal Programme, led by team leader, Prof Nico de Bruyn,
Associate Professor in the Department of Zoology and Entomology.
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Ground-breaking vaccine
may be key to controlling
and eliminating bilharzia
TW Kambule-NSTF Award: Emerging Researcher
Monique Verduyn

W

orldwide, poverty and poor
health are
consistently
l i n k e d .
Diseases of poverty are not
high on the global research
agenda and tend to be
neglected, but they are an
enormous problem in the
developing world.
One such disease is
schistosomiasis, or bilharzia, caused by parasitic
worms. Infestation happens
when parasites released by
certain types of freshwater snails come in
contact with the
skin or are

swallowed. It’s second only to malaria in
having the most devastating
socioeconomic impact on
communities.
The World Health
Organisation estimates that at least
90% of people who
need treatment for
schistosomiasis live
in Africa. Although
it can be treated with
cheap drugs, treatment does not prevent reinfection, and
there is no vaccine
available. Aside from
having a severe impact
on patients’ quality
of life, this debilitating disease can lead to
death when eggs remain
lodged in the liver and other
tissues such as the kidneys.
A researcher who is committed to the challenge of
finding ways to help
patients overcome
the disease is Dr
Hlumani Ndlovu,
a lecturer in the

Division of Chemical and Systems Biology
at University of Cape Town. He and his
team are working to develop a vaccine
to eradicate bilharzia, investigating the
immuno-biology of the disease using animal models to mimic infection in humans.
“There is an urgent need to understand
the immuno-biology of schistosomiasis
to facilitate the development of effective vaccines,” says Ndlovu. “The study
was designed to contribute knowledge
to address this important challenge. Our
vision is to use the knowledge gained
from the study to develop a solution that
will boost the host’s B cell responses during chronic schistosomiasis to limit tissue
pathology, particularly in the liver. This
work will be undertaken using non-human
primates that closely resemble humans.
Efforts to secure funds to continue with
our work are ongoing.”
This research could lead to the identification of candidate proteins or immune factors as targets for host-directed therapies
to help combat liver fibrosis, which can
lead to cirrhosis, liver failure, liver cancer
and ultimately death.
Developing host-directed therapies

Boosting SA’s economy by
supporting industry research
and innovation
Monique Verduyn

F

UKZN’S
AMAZING
SCIENTIST

The University of KwaZulu-Natal congratulates
one of its most recognisable science
personalities, Dr Tanja Reinhardt (aka “Dr T”)
NSTF Communication award – the Oscar of science
communication in South Africa.
Dr T is the Co-ordinator of UKZN’s Science and Technology Education Centre (STEC@
UKZN) and through an ongoing programme of presentations, science shows, interactive
displays, workshops, career talks and mobile science lab outreach activities, has sparked

career. Her Geology education programme is particularly unique within the Science Centre
community.

innovative, creative and impactful educational outreach that contributes to UKZN’s mission
of “Inspiring Greatness”.

www.ukzn.ac.za

would be game-changing for patients with
chronic schistosomiasis, and can greatly
improve their quality of life. Ndlovu’s studies have contributed immensely in the
identification of immunological mechanisms and cellular subsets that can either
be augmented or attenuated to control
inflammatory tissue pathology, a response
triggered by damage to living tissues.
Host-directed therapy acts via a hostmediated response to the pathogen rather
than acting directly on it, like traditional
antibiotics. It can change the local environment in which the pathogen exists to make
it less favourable, stopping it from replicating. This would carry huge socioeconomic
benefits and reduce the burden of disease
in the developing world.
“Because schistosomiasis is a waterborne disease, developing a vaccine would
have significant social and economic benefits,” he says. In addition to improving
health, it would allow local communities
to fish more freely, thereby contributing
to the alleviation of poverty. It could also
allow communities to offer water sports
that could boost tourism in endemic
countries.”

rom assisting the South African
Weather Services to make more accurate weather forecasts to making complex calculations required
in oil reserve estimations a
breeze, high performance
computing (HPC) infrastructure remains one of South
Africa’s best investments.
In fact, top companies such
as PetroSA, Johnson Matthey,
De Beers Marine and Sasol
have found the technology to
be of immense value in their
businesses too.
“South African industries in
petrochemicals, mining and
health use HPC to reduce the
time it takes for them to make
decisions. HPC also improves
the quality of data available
to them when it comes to
decision making and product design, which is not possible without HPC,” says Dr
Happy Sithole, director of the
Centre for High Performance
Computing (CHPC).
It was only in 2007 that
HPC technology was introduced in South Africa and
Africa, Sithole began working on building South Africa’s
first national HPC facility
from the ground up. Prior
to this, researchers in the
academic and commercial
fields were forced to rely on
external resources. In fact,
Sithole had to travel to the
UK to do his PhD studies,
because South Africa lacked
the technology to support his
research.
“When the opportunity to
develop HPC in South Africa
was presented, I immediately
realised the impact that this
would have on our country.
I was also motivated by the
lack of skills in the country,”
says Sithole. “We considered
how the impact of HPC would
also filter into other areas of
our economy, and the impact
it would have on the overall
development and competitiveness of our industries.”
Sithole trained as a material scientist, applying HPC

Management Award

as a tool to simulate large systems of minerals, and came to realise the value that
access to HPC could offer to industries
back home.
South Africa’s HPC capabilities have
gained global recognition under Sithole’s
leadership. Some of the many achievements he is able to hang his hat on include
the launch of Africa’s fastest supercomputer — aptly named “Lengau”, which
means cheetah in Setswana —located at
the CHPC in South Africa.
With a view of empowering the next generation with important skills for the future,
the CHPC also gives undergraduate South
African students the chance to participate
in its Student Cluster Competition. The
winner of this competition is entered into
ISC Student Cluster Competition hosted
at the 2020 International Supercomputing
Conference in Germany.
“Our South African students have just
won first place in the Student Cluster
Competition, which they have done four
times since they first started participating
in the competition in 2013,” he says. “This
really makes me proud as a South African,
that we are a force to be reckoned with as
a nation, and I truly believe we have a lot
to contribute as a developed country and
continent. This is why I am so committed
to empowering people in Africa with these
important skills for the fourth industrial
revolution.”
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Freezing solutions for a
water-stressed country
Engineering Research
Capacity Development
Award
Monique Verduyn

S

outh Africa
is among
the driest
countries
in the world,
receiving annual rainfall of just 492mm, half
the Earth’s average. For
this reason, processes
used to treat industrial
and wastewater
can significantly
improve
the availability of
water

in the country.
Professor Alison Lewis, dean of the Faculty
of Engineering and the Built Environment at
University of Cape Town — the first woman
to receive such an appointment at UCT, in
2015 — has devoted her career to developing
pioneering waste water purification methods, specifically how freezing technology can
be used in waste water treatment. Known as
crystallisation, this allows the clean layer of
ice to be removed from the rest of the water,
thus reducing waste.
“Our research and development leads to
cleaner products made by cleaner processes,”
she says. “Through our precipitation and
crystallisation research focused on extractive
metallurgy, and particularly platinum
group metals, we aim to improve
the scientific understanding of
these processes for scale-up,
optimisation and control. The
right technologies applied
to these sectors can significantly improve processes
and reduce waste.”
Lewis pioneered the
fundamentals of crystallisation and its applica-

tion in water treatment methods and detailed
these in the book Industrial Crystallisation:
Fundamentals and Applications. Her research
efforts are aimed at addressing critical issues
faced by industries tackling the water crisis,
an issue that is of fundamental importance in
South Africa.
She has also been involved in training,
nurturing and mentoring students in the
Crystallisation and Precipitation Research
Unit at UCT, for which she has received much
praise. She founded the unit in 2000, shortly
after eminent scholar, Professor Gerda van
Rosmalen from the Technical University of
Delft, gave a two-day crystallisation and precipitation course in South Africa. Until then,
there had been no dedicated research into this
field in the country. The unit’s work has been
applied to the recovery of water, metals and
metal salts from hyper-saline brines, mining
wastewaters and other industrial effluents.
What started as an idea, with a few eager
students and a dedicated international collaborator, has evolved into a to a universityaccredited research unit, which has graduated
170 PhD, MSc and BSc (honours) students,
produced 71 co-authored papers, seven books
and chapters in books, as well as numerous

Improving water quality
Monique Verduyn

W

ater pollution is a serious
global threat to the environment and the future of
our planet. In South Africa, the quality of fresh water is being affected by
increased pollution caused by a number
of factors including urbanisation, deforestation, the destruction of wetlands,
agriculture, industry and mining.
Acid mine drainage is on the rise, leading to the destruction of aquatic ecosystems and damaging the quality of water
used by communities in poor and rural
areas.
“The mapping of the potential pollution risk associated with mining sites
enables us to predict the impact on the
quality of the water sources and the
quantity of usable
water available to
communities living close to mining
sites,” says Professor
Elvis Fosso-Kankeu,
associate professor at the School
of Chemical and
Mineral Engineering
of the Faculty
of Engineering
at North-West
University.
Concerned by the
challenges faced by people in South
Africa and across the rest of the continent, Fosso-Kankeu has dedicated his
research to the monitoring of water
quality and remediation of water pollution to improve the lives of people in a
continent where access to potable water
remains a challenge for many.
He has focused his research on predicting the dispersion of inorganic and
organic pollutants from industrial areas
into surface water sources, the monitoring of surface water quality, and the
development of sustainable treatment
methods for removing the pollutants
or converting them into harmless products. His work has contributed enormously to the field of water quality in
the country.
“I am particularly interested in working with communities affected by
extreme water scarcity and pollution,

and in developing innovative technology to help the power industry minimise its footprint by ensuring a zero
liquid effluent discharge,” says Professor
Fosso-Kankeu. “This is why I have combined community- and industry-focused
projects.”
“My work on the prediction of the
pollutants in water sources, as well as
the monitoring of surface water, has
been expended to the water-scarce
Namaqualand in the Northern Cape,
where I am also assessing the potential
impact of mining activities or abandoned mine wastes on the contamination of underground water — the only
source of water apart from the Orange
River, which is far from the community. I will continue to work with mining industry to improve water use and
reduce water demand
so that we can
increase the amount
of potable water available for poor and
rural neighbouring
communities.”
He and his team
have been extensively
involved in several
other communitybased projects,
and their findings
have contributed
to improved living
conditions. The community of O’Kiep
in Namaqualand, for example, is now
aware of the poor quality of water in an
open pit and no longer uses it for swimming or washing.
Access to potable water is a human
right, he says. “Our findings have stimulated proper management of waste by
mining industries and are contributing
to the reduction of pollution of water
sources. Municipalities are also spending less on the treatment of water in
these areas. The surrounding communities benefit from having access to water
suitable for irrigation of their farms and
for domestic use. In addition, information generated by the project is being
used by concerned mining companies
to prevent dispersion of heavy metals
in the water sources, as they want to
avoid penalties related to environmental
liabilities.”

conference presentations. The unit has three
laboratories, including two fully equipped,
temperature-controlled ice labs to enable
research at sub-zero temperatures.
Funding support has been extensive, and
has enabled students in the group to be supported with full-cost bursaries and for the
laboratory and the infrastructure to be built to
international standards. In addition to collaborating with TU Delft, the unit has many other
global partners, including the Universities of
São Paolo, Minas Gerais, Toronto, Sheffield,
Manchester, Lappeenranta-Lahti, Aalto,
Tianjin, KTH Royal Institute of Technology,
Swiss Federal Institute of Technology and
the Norwegian University of Science and
Technology.
“The scientific and technological uniqueness and novelty of our research is based on
the fact that we work at the interface between
two disciplines, hydrometallurgy and crystallisation, and that we work with industrial
partners to formulate industrial problems
as research questions,” she explains. “This
ensures that we avoid pure ‘consulting’ and
are constantly advancing knowledge in the
field. At the same time, our industrial partners are empowered to implement change
since they have been part of developing a
deeper understanding of their processes from
the start.”
Alongside the unit’s international publication record and the international funding
received, Lewis has been praised by her students for her invaluable input into their professional development, as well as her successful drive to attract more women into the field
of engineering.

Engineering Research
Capacity Development Award

CONGRATULATIONS


to our NSTF Award finalists and
winners as well as all our Wits researchers.

We are proud of you for making WITS a leading, research-intensive
university that is committed to making a positive impact on society.

27

We are proud of our 27 A-rated Researchers
(recognised by peers internationally as global
leaders in their field) - 1 Engineering;
9 Health Sciences; 4 Humanities and 13 Sciences.
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 achieved an almost 80%
increase in research output in the last 5 years.

85%

of WITS’
RESEARCH

PUBLISHED in LEADING
INTERNATIONAL JOURNALS

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

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/research
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here is a constant flow of valuable
research produced by academics in
the science and technology field, yet
most of it remains “locked” behind
the walls of higher education institutions, instead of being put to good use to make
a positive impact on South African communities.
This was a big reason for the establishment
of The Process, Energy & Environmental
Technology Station (UJ-PEETS) in 2010.
UJ-PEETS is an externally funded entity that
provides support to small, medium and micro
enterprises (SMMEs) working in the energy,
water and environment sectors.
“Our goal is to create sustainable, socio-technical systems that enable economic growth,
but not at the cost of our people or the environment,” says Nickey Janse van Rensburg,
technology station manager at UJ-PEETS. “We
often act as an intermediary between industry/
government and SMMEs wanting to demonstrate or develop specific services in the green
economy.”
In addition to growing the green
economy, the objective of UJ-PEETS
is to improve the competitiveness of industry, which it hopes
to achieve by facilitating more
engagement between SMMEs
focused on sustainability and
the academic community.
“We are often the matchmakers in these relationships, identifying appropriate technology for
specific industry needs,
looking for new value chains
that support a circular
economy, and linking SMMEs to
experts at UJ
who can advise
on how to

Connecting the
worlds of academia
and industry to grow
the green economy
NSTF-Lewis Foundation Green Economy Award
implement a specific project,” she says.
Strategically positioned in the faculty of
engineering and built environment at the
University of Johannesburg, UJ-PEETS effectively leverages the skills and expertise of academics from within the faculty, linking
their research to strategic partners in
industry and among SMMEs.
By offering subsidised engineering services, UJ-PEETS has
supported SMMEs and industry partners to implement
over 1 000 green economy
projects since its inception,
assisting with everything
from research and development to the demonstration of
prototypes to industry. During
the 2018 and 2019 financial year
alone, UJ-PEETS supported
150 SMMEs and 1
022 individuals
with the provision
of its services.
M o s t

recently, UJ-PEETS worked with international
partners and the City of Johannesburg to
achieve a greener public transport system, supporting the roll-out of 150 diesel fuel vehicles

Avoiding a water crisis,
one nudge at a time
NSTF-Water Research Commission Award
Kerry Haggard

P

rofessor Martine Visser grew up on
a farm and has always loved being in
nature, but also understood from early in
her life that there would always be challenges
with water shortages, where communities and
farmers must share a common water resource
for their livelihoods.
This motivated her initial
decision to study geology,
but she became increasingly
interested in the interactions
between humans, economic
activity and the environment.
She is acutely aware of the
complexity of problems involving local and global commons
and in particular, the biggest
social dilemma we as a species
have ever confronted: climate
change.
This inspired her to enrol for
a master’s in economics with
a focus on environmental economics at UCT, after which
she did a PhD in economics
at Gothenburg University in
THE NSTF AWARD FINALISTS FOR EXCELLENCE AND SUCCESS
Sweden, specialising in enviACHIEVED WITHIN THEIR RESPECTIVE FIELDS OF RESEARCH
ronmental and behavioural
economics.
Now the director of the
Environmental Policy Research
Unit (EPRU) in the School of
Economics at the University of
Cape Town and holder of the
Research Chair of the African
Climate Development Initiative,
Visser led the EPRU team in
collaborating with the water
demand management department in the City of Cape Town
to introduce behavioural nudges
to motivate water savings.
Funding for the first phase of
the project was sourced through
a grant from South AfricaNorway Research Co-operation
Prof Elvis Fosso-Kankeu
Prof Juanee’ Cilliers
on Climate Change, the
Chairperson Urban and Regional Planning
Research Group Head: Water Pollution Monitoring and
Environment and
School
of
Geo
and
Spatial
Sciences
Remediation Initiatives Research Group
Unit for Environmental Sciences and Management
Clean Energy,
School of Chemical and Minerals Engineering
Faculty of Natural and Agricultural Sciences
Faculty of Engineering
which covered
the
groundwork of
The Awards recognise outstanding contributions and promote excellence in
conductscience, engineering, technology (SET) and innovation in South Africa. The
ing extenNSTF-South32 Awards are known as the ‘Science Oscars’ of South Africa.
sive focus
groups

THE NORTH-WEST UNIVERSITY
WOULD LIKE TO CONGRATULATE

www.nwu.ac.za

that run on natural gas converted from waste,
to reduce greenhouse gas emissions as well as
fuel costs.
“In 2019, we are supporting a
Deutsche Gesellschaft für Internationale
Zusammenarbeit project to support a clean,
efficient and low-carbon urban bus fleet in the
City of Johannesburg as a model for urban bus
fleets nationwide,” says Janse van Rensburg.
In addition, in response to the nationwide
water shortages that currently plague the country, UJ-PEETS has also supported an SMME to
demonstrate water conservation strategies to
Gauteng municipalities, using innovative techniques such as an automated water balance
structure, to help alleviate supply and demand
challenges.
“I think there is still a lot of room to apply
the resources available at universities and the
work we do as researchers in order to make
an impact in communities,” says Janse van
Rensburg. “From commercialisation to industrialisation, and from piloting to implementation, the goal is to lead the fourth industrial
revolution in Africa — we dream big!”

It all starts here®

to understand societal dynamics that were
affecting water consumption. The ERPU then
set out to design and roll out an intervention
across 400 000 Cape Town households that
was evaluated through a randomised control
trial.
Following the success of the collaboration
and nudge intervention, further funding
was sought from the municipality and water
research commission to enable a second
phase of the project that aimed to institutionalise the learnings from the initial engagement, and to build capacity within the city to
undertake similar initiatives in future. This
turned out to be a particularly vital part of
the project, as it was during this period that
the water crisis was at its peak.
Visser’s close relationship with the city during the height of the crisis enabled the ERPU
to provide strategic guidance and analysis of
the drought interventions formulated by the
city, such as personal letters sent to high consumption households, as well as to collaborate on the design of new interventions, such
as the Cape Town Water Map.
Extensive, sustained tracking and in-depth
analysis over thousands of Cape Town households tracked the affect of events taking
place around the drought, such as changes to
the tariffs, the introduction of water restrictions and PR campaigns, and the findings
were shared with the city to enable decisionmaking on where to direct future efforts.
Visser oversaw all aspects of this extensive,
multi-faceted research engagement. She was
responsible for sourcing funding from multiple local and international sources for both
phases of the project, obtaining buy-in from a
variety of stakeholders inside and outside of
government and ensuring that academic and
municipal timelines and requirements were
adhered to.
From a research perspective, she steered
the design of the intervention, the methodology and analysis of data, and created policy
guidelines from the findings to enable the
city to apply the learnings at a wider scale in
the future.
The behavioural interventions implemented for this project resulted in reductions
in water usage of between 15% and 26%.
In 2017/2018, she also worked closely
with associate professor Thinus Booysen
from Stellenbosch University on a collaboration between the respective universities, the Western Cape Government
and Shoprite involving behavioural
nudges and the installation of smart
water meters in 354 schools in Cape
Town. This work was a flagship
social engagement event for
the EPRU research unit,
and over 360 megalitres
of water has already been
saved in the year that it
has been operational.
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Diabetes and cardiovascular risk research
in previously disadvantaged communities
Data for Research Award
Kerry Haggard

P

rofessor Tandi Matsha’s career in
research into diabetes and cardiovascular risk among mixed-ancestry
communities in the Western Cape
has changed the way that these noncommunicable diseases are diagnosed and
managed in South African communities.
She has chosen to study type 2 diabetes mellitus, because the burden of diabetes and associated cardiovascular risk in South Africa is
enormous, is rapidly growing, and it disproportionately affects “previously disadvantaged”
South Africans. Although the risk factors are
largely due to the complex interaction between
genetic, behavioural, and environmental factors, population-specific risk factors have
not been clearly defined in populations from
Africa. Furthermore, the known risk factors
do not completely explain the sudden increase
in diabetes in these populations, which is why

Matsha’s research utilises
an integrated approach
encompassing epigenetics
and transcriptome analysis
to provide new mechanistic insights into the genesis
of diabetes, and identify a
panel of markers with diagnostic/prognostic and therapeutic relevance.
Matsha’s team was the
first African research group
to conduct genome-wide
DNA methylation in diabetes and prediabetes, and
these data clearly demonstrate that certain genes
are differentially methylated in diabetes and
prediabetes.
Recently, she and her team found simple
methods to identify subjects at risk of developing full-blown diabetes or prediabetes, particularly in the mixed-ancestry population. This
included demonstrating that the internationally recommended waist and waist-to-height
threshold to diagnose obesity were inaccurate,

and went on to derive and validate new cut-offs
with improved diagnostic accuracy.
Formerly the head of the Cape Peninsula
University of Technology’s (CPUT) Biomedical
Sciences Department and founder of CPUT’s
Cardiometabolic Health Research Unit, which
she established, she is also the first recipient
of a SARChi Research Chair in the Faculty of
Health and Wellness Sciences.

Matsha’s research in the cardio-metabolic
risk factors in subjects of mixed ancestry was
the first such research in this population group
since the 1990s, and revealed that international
screening and assessment norms and standards were no longer accurate or adequate for
this local population.
Through this work she has received wide
recognition as a champion of cardiometabolic
traits research in the mixed ancestry population of South Africa, and was awarded an NRF
rating. She has since produced more than 100
articles in high impact journals such as The
Lancet and Nature, with a consistent average of
10.5 journal articles published each year.
In her personal capacity, Matsha has supervised a number of postgraduate students,
including staff members. By involving other
staff members in her research, Matsha in turn
empowered them to supervise other postgraduate students.
In addition to multiple accolades and awards,
Matsha was recently asked to host an MRC
Unit, which will allow her to take her research
to higher levels and further encourage local and
international collaboration.

Improving CRPM has changed
the face of reconstructive surgery
Innovation Award: Corporate Organisation
Kerry Haggard

T

he Centre for Rapid Prototyping
and Manufacturing (CRPM) uses
3D printing to rebuild deformed
faces of South Africans, and has contributed, pro bono, to more than 30
reconstructive surgeries in South
Africa over the past five years alone, all
of which were for South Africans from
poor communities.
In doing so, they have captured the
imagination of South Africans from all
walks of life, about the new possibilities of Industry 4.0 in improving quality of life.
The CRPM uses its state of the art
additive manufacturing printing
machines and expert engineering
knowledge to create the prosthetics,
implants and surgical guides. It has
managed to transfer skills from hardcore industrial applications to the precision world of customised medical
implants.
To guarantee repeatability and also
to open the global market, the CRPM
team took a giant leap and applied for
ISO 13485 certification in the design
and 3D printing of patient-specific
titanium implants as well as cutting
and positioning guides. Globally, very
few institutions have this certification
in additive manufacturing.
The team received ISO 13485 certification in 2016 (currently, the only
manufacturer in Africa with such
certification) and this has opened
the door to produce patient-specific
implants for global as well as local
customers.
The use of additive manufacturing to
produce customised medical implants
(such as jaw and cheek bones) and
prosthetics (such as ears and noses)
is at the forefront of medical science
development at present.
The CRPM was started by Professor
Deon de Beer at Central University of
Technology (CUT), in Bloemfontein in
1997. Back then, 3D printing was still
in its infancy worldwide but thanks
to his foresight, equipment was purchased and research carried out in

this new technology, which put South
Africa at the forefront of this developing technology.
In 2007, the CPRM purchased its
first titanium machine from EOS
GmbH, one of only six in the world.
Dr Gerrie Booysen was involved
from the inception of the centre and
after De Beer’s departure in 2008,
Booysen assumed leadership of the
centre, and has since led the commercialisation and industry-supported
projects into additive manufacturing.
CUT purchased two metal 3D printing machines to position the centre to
carry out advanced research and commercialisation of metal 3D printing,
despite budget constraints and the
reluctance of the market to embrace
this new technology.
Professor Cules van den Heever, currently employed by CUT as a visiting
professor and clinical advisor, heard
about the work being done at CRPM
during 2012 and after visiting the facilities and discussing the possibilities
to develop medical devices and maxillofacial implants for State patients,
initiated the collaboration that is the
subject of this award.
The CRPM team saw the potential to
make a difference in the lives of state
patients who have to undergo surgery
to remove a cancerous growth, or who,
as a result of trauma (such as shooting
accidents), are grossly disfigured.
With the state not always having the
finances to carry out reconstructive
surgery to restore their quality of life,
these patients are sent home to cope
as best as they can — and they usually
withdraw from society.
No research on the subject was being
done in South Africa and there was not
much research worldwide. The process chain from taking the patient’s
scan, developing a design, through to
the manufacture of a patient-specific
implant in titanium that must be
validated, sterilised and delivered to
the theatre in a period of four weeks,
required much thought and understanding of the technology as well as
the medical procedure to be followed.
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Making cheap
hydrogen a
reality
Innovation Award: SMME
Monique Verduyn

H

ydrogen has long been touted as the
fuel of the future. The most abundant chemical element in the universe, it occurs naturally, but needs
to be separated from other elements
such as oxygen. Current water electrolysis technologies are complex and expensive, making
them unfeasible. They are also driven by fossilfuel sources, which contribute to pollution.
But a team of researchers in Johannesburg
has found a way to significantly cut the cost of
hydrogen production, making the possibility of
using hydrogen as a fuel realistic at last.
Dr Malcolm Gillespie, research and development specialist at Hydrox Holdings, says conventional water-splitting technology relies on
expensive hydrogen separation membranes,
but his team has developed a unique technology, Divergent-Electrode-Flow-Through
(Deft), which separates hydrogen from
oxygen without a membrane.
“We are the first in the world to successfully develop a totally membraneless hydrogen production system, a
process that is set to change the way in
which hydrogen is produced in future as
it uses fewer components, making
the entire system of production
simpler and more robust, and
significantly reducing the cost.
It’s also pollution-free.”
A zero-emission fuel,

hydrogen could be the answer to the planet’s
need for fuel to run our vehicles, power industry and manufacturing, and provide us with
electricity, reducing carbon emissions that contribute to global warming from passenger and
commercial vehicles, as well as our reliance on
waning crude oil reserves.
“The potential of Deft technology is enormous,” says Gillespie. “The project was
launched as a research and development initiative and all aspects of the development have
taken place in South Africa. Because R&D is
cost-intensive, we approached government
agencies for funding and although the response
was positive, there was none available. A private-held company was formed through the
issuing of shares, and funding was obtained
from private individuals.”
The end result was achieved as the result of
a team effort by a group of engineers and scientists at Hydrox Holdings, who continue to
work with researchers at several universities
to improve the catalytic properties of the electrodes in order to enhance efficiencies and further reduce the costs of hydrogen production.
The Deft process has been presented at several international scientific forums, the most
recent being the International Convention on
Electrolysis in Norway in June 2019.
“Our invention has surprised the scientific
world and has opened up several possibilities,”
says Gillespie. “It’s truly pioneering in that no
one else in the world can define their technology as membrane-less. With fewer working
parts, it has a much longer operational
lifespan and we have already obtained registered patents in most major countries
worldwide.”
The development of the technology started
on a small scale. The challenge now is to
scale up. Hydrox has entered into
a collaboration agreement with
Shell GameChanger and this has
given the company the financing to develop a larger concept
prototype.

The Wits Communications team: Erna van Wyk, Deborah Minors, Refilwe Mabula, Buhle Zuma,
Boniswa Khumalo, Shirona Patel, Schalk Mouton and Lauren Mulligan. Photo: Supplied

Communication Award
Tamsin Oxford

T

here is immense power in the medium of
communication. It can be used to share
stories, to inspire young minds, and to
engage with people across all ages and sectors.
It can be used to advance society and the public
good. This passion for communication across
various media is what makes the University
of the Witwatersrand (Wits) Communications
Services team stand out.
Wits is a research-intensive university and,
since 2013, one of its strategic goals has been
to increase research output by 30% over five
years. The result has been that Wits has not
only achieved this target but exceeded it,
almost doubling its output over five years. This
goal has been supported by the university’s
commitment to advancing the public good
through research, teaching activities and public engagement efforts. To further this commitment, Wits approached Wits Communication
Services to develop an integrated communications strategy that used new and creative technologies across multiple platforms to convey
its messaging.
The integrated strategy adopted by the team
was itself built on research from Wits that was
applied across media materials, research articles and audio-visual materials. The results

were extraordinary. The campaign that covered the HIV liver transplant from a mother
to her child made global news headlines and
was handled with incredible sensitivity by the
team. It resulted in national policy changes
and an increased awareness of the importance
of organ donation. The team also helped reveal
the discovery of the world’s oldest art in the
Blombos Cave — an event that even made it to
The Daily Show with Trevor Noah, and that of
Homo Naledi
“The Wits Communications team is committed to making research and science accessible through creative strategies and multiple platforms to reach different audiences,”
says Shirona Patel, head of communications
at Wits. “This can only be successful through
working with scientists and their extended
teams around the world to make their work
visible to various publics, both locally and
globally.”
The team has worked with Professor Lee
Berger and his international team of scientists for more than a decade to raise awareness
around the palaeosciences and the important
discoveries made in this discipline. It has also
launched a recent campaign that takes fossils
into classrooms using virtual reality, a project
undertaken in collaboration with the Perot
Museum in the United States.

South32 proudly supporting the National
Science and Technology Awards
Celebrating the achievements of
South Africans in the ﬁelds of science,
engineering and technology.
Supporting initiatives that improve education outcomes
in the sciences goes to the heart of our purpose of
making a difference by improving peoples’ lives.
With assistance from the South32-funded Star Schools
Incubator Program in her local municipality, Suzan
Natuyamba matriculated with distinctions in maths
and science.
Following completion of her BSc in Electrical
Engineering, Suzan commenced her
career at South32 Hotazel Manganese
Mines. Today she works in our
maintenance team, helping to keep
our equipment ﬂeet running.

www.south32.net

