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The 19th annual NSTF-
South32 Awards were 
held on June 29 2017.

T
he NSTF-South32 Awards 
recognise, celebrate and 
reward excellence in sci-
ence, engineering, tech-
nology (SET) and inno-

vation in SA. These are the largest 
and most comprehensive national 
awards of their kind. 

The associated youth outreach 
programmes ensure that the mes-
sage of the awards continues 
throughout the year through spon-
sorship from the Carl & Emily 
Fuchs Foundation. 

“Share ‘n Dare” creates platforms 
such as radio and public talks, 
where the winners inspire youth. 
The NSTF Brilliants programme 
recognises outstanding matric per-
formance in maths and physical 
science. The department of science 
and technology (DST) will be pro-
viding top-up funding to a number 
of Brilliants students. 

Included in the Brilliants activi-
ties is a tour to a SET-related facil-
ity. This year, Brilliants students 
went on a national astronomy tour 
sponsored by the Square Kilometre 
Array (SKA) South Africa. SKA is 
working on making its sites more 
tourist friendly. This aligns with the 
United Nations declaring 2017 the 
International Year of Sustainable 
Tourism for Development. 

The NSTF has a special award for 
SET contributions to sustainable 
tourism for development. The links 
between science and sustainable 
tourism are many, from tourism 
research and environmental pro-
tection to “science tourism” such 
as eco-tourism, paleo-tourism and 
astro-tourism.

“The NSTF recognises that SET is 
continually evolving and that new 
areas come to the fore. The NSTF-
South32 Awards respond to this, 
recognising new areas such as data 
for research. This award is a fi rst in 
South Africa,” says Jansie Niehaus, 
executive director of the National 
Science and Technology Forum 
(NSTF), a collaborative, consulta-
tive and lobbying organisation that 
represents all SET sectors in South 
Africa.

The following are the 2017 
winners. 

Lifetime Award by an 
individual over a period of 15 
years or more
Professor Nicolas Johannes 
Beukes is the director of the DST-
National Research Foundation 
(NRF) Centre of Excellence for 
Mineral and Energy, Resource 
Analysis, department of geology at 
the University of Johannesburg. He 
is considered a world leader in the 
study of iron and manganese ore 

deposits and the nature of 
early earth environments.

Special Award for 
Sustainable Tourism for 
Development
Professor Melville Saayman 
is research director of Tourism 
Research in Economic Environs 
and Society at North West 
University (NWU). His research 
examines tourism economics 
and management in nature-based 
tourism, event management and 
leisure and recreation, with a strong 
focus on tourist expenditure analy-
sis, poverty alleviation and capacity 
building. 

TW Kambule-NSTF Awards — 
Research and its outputs over 
a period of up to 15 years, by 
an individual
Epidemiologist Professor Nancy 
Phaswana-Mafuya, her team, the 
World Health Organisation, and 
the national department of health 
conducted the national, large-
scale Study on Global AGEing and 
Adult Health (SAGE Wave 1) in 
South Africa. Phaswana-Mafuya 
is research director at the Human 
Sciences Research Council and 
an honourary professor at Nelson 
Mandela Metropolitan University.

Professor Alta Schutte  is 
unit director: South African 
Medical Research Council Unit on 
Hypertension and Cardiovascular 
Disease. She holds the DST/NRF 
South African Research Chair: 
Early Detection and Prevention of 
Cardiovascular Disease in Africa at 
the faculty of health sciences, NWU. 
She is also the professor in physiol-
ogy for the Hypertension in Africa 
Research Team, NWU. Schutte 
looks at identifying early predictors 
of hypertension in South Africa.

TW Kambule-NSTF Awards — 
Research and its outputs by 
an emerging researcher
D r  R o b y n  P i c k e r i n g ,  t h e 
University of Cape Town (UCT)-
based isotope geochemist, 
has successfully adapted 
uranium-lead dating tech-
niques to provide the 
first set of direct ages for 
the caves in which early 
human fossils were found 
in South Africa. Her work 
has changed the way this 
record is viewed globally.

Professor John Ele-
Ojo Ataguba, a public 
health researcher, is an 
associate professor in the 
Health Economics Unit, 
school of public health 
and family medicine, fac-
ulty of health sciences 
at UCT. He focuses on a 
comprehensive analysis 
of overall health inequali-
ties and how they relate to  
poverty. 

Engineering capacity devel-
opment over the last 5-10 
years (sponsored by Eskom)
Professor Diane Hildebrandt 
is director of the Material and 
Process Synthesis Research Unit 
and professor of chemical engi-
neering at Unisa. She and her team 
find and implement solutions to 
global challenges such as energy 
shortages, carbon dioxide emis-
sions, global warming and waste 
disposal. 

Professor Ochieng Aoyi is direc-
tor of the Centre for Renewable 
Energy and Water at the Vaal 
University of Technology (VUT) 
and Head of the VUT depart-
ment of chemical engineering. 
He focuses on water research and 
building capacity in engineering to 
broaden studies into water use and 
management. 

Research capacity 
development over the last 
5-10 years, by a researcher 
Professor Colleen Downs is a uni-
versity fellow and professor at the 
school of life sciences, University 
of KwaZulu-Natal. She holds an 
NRF SARChI Research Chair in 
Ecosystem Health and Biodiversity 
in KwaZulu-Natal and Eastern 
Cape. She focuses on how land use 
and climate change influence the 
physiology and behaviour of birds, 
reptiles and mammals, as well as 
on science education and develop-
ing research capacity.

Management and related 
activities over the last 5-10 
years, by an individual
The University of Witwatersrand’s 
school of physics is rated in the top 
1% in the field of physics world-
wide. Its head, Professor João 
Rodrigues, is largely responsible 
for enabling the school to achieve 
this position.

NSTF-GreenMatter 
Award towards achieving 
biodiversity conservation, 

environmental 
sustainability and a 

greener economy, 
by an individual or 
an organisation 
Professor George 
E k a m a ,  p r o f e s -
sor of water quality 
engineering, UCT, 
researches ways to 
keep South Africa’s 
water clean — in 
municipal and indus-
t r i a l  w a s t e w a t e r 
treatment. He devel-
oped the biological 
nitrogen and phos-
phorous  r emova l 
activated sludge sys-
tem, adopted into the 
International Water 

Association Activated 
Sludge Models 1 and 2. 

NSTF-Water Research 
Commission Award: 
for sustainable water 
management, knowledge 
generation and solutions
Professor Bhekie Mamba is the 
executive dean, college of science, 
engineering and technology at 
Unisa. He researches nanotech-
nology-based systems for sustain-
ably providing safe and clean water 
to disadvantaged communities. 
Innovations include the Silver 
Impregnated Porous Pot filter for 
treating wastewater at household 
level.

Data for Research Award by 
advancing the availability, 
management and use of data 
for research
DataFirst, a research unit and 
data service based at UCT, provides 
researchers with online access to 
survey and administrative micro-
data from South Africa and other 
African countries. It has become the 
leading social science data archive 
in Africa . 

Research leading to innovation 
in a corporate organisation, by 
an individual or a team
Professor Eugene Cloete has pio-
neered water nanotechnology appli-
cations including his patented “tea 
bag” water purification filter, named 
one of 10 world-changing ideas by 
Scientific American (2010). He is 
vice-rector: research, innovation and 
postgraduate studies at Stellenbosch 
University.

Research leading to innovation 
in an SMME
CenGen, a privately-owned com-
pany, provides molecular genetic 
services to agricultural industries. 
The company’s flagship research 
project is investigating cloning the 
first wheat disease-resistant gene in 
South Africa. 

NGO, including for technology 
transfer or training activities
Mobile Agri Skills Development 
and Training’s incubation process 
helps emerging farmers generate 
agricultural produce on a small-scale 
commercial basis. It includes train-
ing, helping farmers gain access to 
productive land and equipment, 
and assisting with cost-effective 
purchasing.

Communication for outreach 
and creating awareness, by an 
individual or team 
The DST/NRF Centre of Excellence 
in Strong Materials conducts 
research into strong materials. Their 
aim is to attract students and com-
municate the importance of their 
research, and science and engineer-
ing as a whole. The communica-
tion programme is extensive and 
includes an annual competition for 
grade 10 learners.
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Celebrating science, engineering, 
technology and innovation excellence
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“Iron formations were 
abundant up to two 
billion years ago, after 
which they virtually 
disappeared”

Debbi Schultz

P
r o f e s s o r  N i c o l a s 
Johannes  Beukes  i s 
director of the depart-
ment  of  sc ience and 
t e c h n o l o g y  ( D S T ) - 

National Research Foundation 
(NRF) Centre of Excellence for 
Mineral and Energy Resource 
Analysis (Cimera), hosted in the 
department of geology at the Uni-
versity of Johannesburg (UJ). 

This A1 NRF-rated scientist is 
considered a world leader in the 
study of iron and manganese ore 
deposits, two commodities that 
are vital to South Africa’s econ-
omy. His work has led to improved 
exploration, mining and process-
ing of these ores. 

Becoming a world leader or, as 
the professor humbly puts it “a 
specialist”, doesn’t happen over-
night. Most of us don’t start ter-
tiary education knowing exactly 
what we are going to do. Beukes, 
however, went to the University of 
the Orange Free State knowing he 
wanted to become a geologist.

His roots are in Harrismith in 
the Free State. “I liked going out in 
nature, so I became interested in 
geology,” says Beukes. The interest 
in geology was further entrenched 
by his high school physical science 
teacher, Mike Marais. 

Iron formations and the 
‘Snowball Earth’
Beukes began his research on iron 
formations, a type of sedimentary 
rock that forms from a chemi-
cal precipitation in ocean water. 
Sedimentary rocks are surface and 
near-surface rocks, such as sand-
stone, shale and limestone. 

“Iron formations were abun-
dant up to two billion years ago, 
after which they virtually disap-
peared,” says Beukes. “Then a few 
were deposited 750 million years 
ago, and now there are no modern 
examples. They have gone again.” 
The question is why?

His research showed that there 
was more iron dissolved in the 
oceans when iron formations were 
deposited. No iron formations 
could be deposited when there was 
a depletion of iron in oceans. 

“About 750 million years ago, 
iron formations returned, show-
ing there was an increase in iron 
in the oceans then. It was a very 
interesting time. The earth was 
in a ‘Snowball’ state when it was 
almost completely frozen over, up 
to the equator,” explains Beukes.

“Thermal activity, such as vol-
canism, continued to seed the 
oceans with iron. When the 
‘Snowball Earth’ thawed, the iron 
reacted with atmospheric oxygen 
and precipitated iron formation 
again.”

Beukes was one of the first sci-
entists to develop models, based 
on field work, showing how iron 
formations actually formed. “It’s 
important to understand: what 
were the processes? What were the 
conditions of the oceans and the 
atmosphere?” says the professor. 
Some of his models are still used 
today.

Changing our understanding of the world 
one rock (succession) at a time
Award for achievement 
over a lifetime, by an 
individual

Professor Nicolas Johannes Beukes is director of the  DST–NRF Centre of Excellence for Mineral and Energy 
Resource Analysis (Cimera), hosted in the department of geology at the University of Johannesburg. 

Research on iron, 
manganese and gold 
Later in the 1990s, Beukes started 
work on the world’s iron deposits. 

“South Africa has some of the 
best and highest grade iron ore 
deposits, [with] up to 65% iron,” 
says Beukes. There are, however, 
deposits in Brazil and Western 
Australia that are larger.

Beukes says that these iron ore 
deposits are all hosted in iron 
formations. These are precursor 
rocks for high-grade iron deposits 
(iron formations consist mainly of 
iron and silica minerals).

The professor studied the pro-
cesses for the dissolution of silica 
to create iron ore deposits. To do 
that he studied global iron ore 
deposits and then developed a 
classification scheme for the dif-
ferent types; this is important for 
exploration to find new deposits 
and for mining of the deposits.

Beukes also studied the Kalahari 
Manganese Field (KMF) near 
Kuruman. It contains 78% of the 
world’s known land-based man-
ganese resources. He worked on 
these in 1980s and 1990s and con-
tinues to research this area.

“Very little was known about 
how manganese ores formed, nor 

type gold deposits occurring in 
KwaZulu-Natal.

Rethinking when oxygen 
existed on earth
Beyond iron and manganese, 
Beukes is also recognised as 
a world leader in the study of 
the oxygenation of the Earth’s 
atmosphere. 

“Soil, prior to 2.4-billion years 
ago, is mainly white, indicating 
there was very little oxygen at the 
time,” explains Beukes. “After 2.4 
billion years, you start seeing the 
first red soils, showing that there 
was oxygen in the atmosphere.” 
Put simply, the earth began to 
rust. 

Beukes and co-researchers dis-
covered red (rusted) soils in rocks 
that were much older than 2.4 
billion years, showing there was 
some oxygen in the atmosphere 
then.

Dating carbonate platforms
Beukes was also the first to show 
that the thick Campbellrand-
Malmani carbonate platform 
succession of  the Transvaal 
Supergroup in South Africa is the 
oldest example and the best pre-
served in the world. The Bahamas 

is a modern-day example of a car-
bonate platform. 

The Transvaal carbonate plat-
form formed around 2.6-billion 
years ago. Beukes “decoded” the 
configuration of the platform and 
its development through time. 
The rocks consist of stromatolite 
sedimentary structures, created by 
oxygen-producing organisms such 
as cyanobacteria. 

Beukes says he is currently part 
of a team that is investigating 
the carbonate platform further. 
In 2016, they drilled into it near 
Kuruman for fresh rock samples. 
The hypothesis being tested is: if 
there were cyanobacteria around, 
there should also have been eukar-
yotes (a more complex form of life 
– a cell with a nucleus that uses 
oxygen). To date, no one has found 
2.6 billion-year-old eukaryote fos-
sils. The samples are overseas for 
analysis as South Africa doesn’t 
have the necessary specialised 
research equipment.

Investigating shale gas
Later in his career, Beukes began 
to study the age and source 
material of the Cape and Karoo 
sequence rocks. They are 350 to 
190 million years old. The Karoo 
rocks host important coal depos-
its, as well as potential shale gas 
and sandstone-hosted uranium 
deposits. 

He is involved in the Karoo 
Research Initiative, one aspect 
of which is looking at shale gas 
potential. Preliminary test results 
from two research boreholes indi-
cate that very little shale gas is 
present. This is a novel finding. 

His work with DST-NRF 
Cimera
DST-NRF Cimera focuses on 
world-class research around eco-
nomic geology themes. One of 
the key performance areas is the 
training of excellent research-
ers, mainly from South Africa but 
also from elsewhere in Africa and 
other countries.

In 2013, Beukes got the go-
ahead from the NRF to establish 
a Centre of Excellence at UJ, in 
collaboration with the University 
of the Witwatersrand, to focus on 
economic geology research. DST-
NRF Cimera brings together like-
minded economic geologists, has 
partnerships with nine universi-
ties, and involves about 40 scien-
tists and 80 master’s and doctoral 
students.

All of Beukes’s research has 
been published, mostly in peer-
reviewed journals, presented at 
scientific conferences, or writ-
ten up in company reports. He 
served on the committees of sev-
eral scientific societies, editorial 
boards of scientific journals, and 
is currently associate editor: earth 
sciences for the South African 
Journal of Science. This award-
winning scientist is an honourary 
fellow of the Geological Society 
of America. He has also won the 
prestigious Draper Memorial 
Award of the Geological Society of 
South Africa.

Beukes has supervised and co-
supervised over 70 master’s and 
doctoral students and postdoc-
toral fellows. “This is one of my 
biggest contributions. I enjoy 
working with students. It gives 
me a lot of satisfaction,” concludes 
Beukes.

their detailed composition, which 
is important for smelting,” says 
Beukes. These are now known 
from the research work done in 
the KMF and other parts of the 
world. 

His research includes an impor-
tant contribution to gold explora-
tion. In the early 1990s, he and a 
collaborator published a paper 
correlating the gold-bearing 
Witwatersrand rocks with simi-
lar rocks of the Pongola sequence 
in KwaZulu-Natal. It showed the 
rock sequences were the same age 
and formed in a single sedimen-
tary basin. This suggests that there 
is a probability of Witwatersrand-
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W
hich export sec-
tor is one of the 
world’s largest and 
fastest growing, 
contributes to 10% 

of global GDP, and accounts for one 
in 11 jobs worldwide? You may be sur-
prised to discover that it’s tourism. 

These statistics come from the 
United Nations’ World Tourism 
Organization (UNWTO). Further data 
show that international tourist arriv-
als are expected to reach 1.8-billion by 
2030, with 58% of these in emerging 
economies. 

South Africa’s tourism
According to the Benchmark Report 
2017 — South Africa (World Travel 
and Tourism Council), travel and 
tourism generated a total contribu-
tion of $27-billion to the country’s 
GDP in 2016. This is a larger than that 
of the automotive manufacturing, 
agriculture, and chemical manufac-
turing sectors. 

In the same period, it sustained 
a total of 1.5-million direct, indirect 
and induced jobs in the country. 
This means that it directly supported 
nearly twice as many jobs as the min-
ing sector and more than five times as 
many jobs as the automotive manu-
facturing sector.

Taking these figures into account, 
it becomes clearer as to why the UN 
has declared 2017 the International 
Year of Sustainable Tourism for 
Development. 

Sustainability in tourism
According to UNTWO, sustainable 
tourism considers “current and future 
economic, social and environmental 
impacts, addressing the needs of visi-
tors, the industry, the environment 
and host communities”. 

It’s about optimal use of environ-
mental resources, respecting the 
sociocultural context of host com-
munities, and providing viable long-
term socioeconomic benefits to all. 
Sustainable tourism also encompasses 

Finding answers 
in tourism
Special Sustainable 
Tourism for 
Development Award

Professor Melville Saayman, research director of Tourism Research in 
Economic Environs and Society (Trees) at North West University. 

poverty reduction, increased employ-
ment, biodiversity protection, and 
working within a Green Economy. 

Research into tourism impact 
Sustainable tourism crosses over into 
many science-related fields (from the 
green economy to environmental pro-
tection) and tourism is a research field 
in its own right. 

Professor Melville Saayman is 
research director of Tourism Research 
in Economic Environs and Society 
(Trees) at North West University 
(NWU). His research areas look at 
tourism economics and management.

Saayman applies his research in 
three core areas: nature-based tour-
ism, event management, and leisure 
and recreation. The differentiating 
factor is a strong focus on tourist 
expenditure analysis, poverty allevia-
tion and capacity building.

“One of the key things I do is deter-
mine how tourism makes a contri-
bution to people’s lives and to the 
broader community — how does tour-
ism impact on poverty in South Africa 
and in Africa?” says Saayman. 

The professor established tourism 
at the then Potchefstroom University 
(later NWU), first as a subject and 
then a well-developed programme. 
Saayman created a School for Tourism 
and established the country’s leading 
tourism research entity, Trees. 

“Tourism is very multidisciplinary 
and involves a great deal of co-opera-
tion,” says Saayman. This means, for 
example, co-operation with zoologists 
and biologists with nature-based tour-
ism. In fact, tourism flows into almost 
all sectors. 

Leisure tourism is the most com-
mon type of tourism, with business 
tourism following second; the latter 
includes conferences and workshops. 
Niche tourism markets include medi-
cal tourism (travelling for medical 
treatments), religious tourism (travel-
ling for religious reasons or to experi-
ence other religions) and adventure 
tourism. 

Most of Trees’ research is based on 
primary data, which involves several 
large surveys per year and an average 
of 30 000 questionnaires distributed 
annually. Once data is collected, dif-
ferent economic models are used to 
see how tourism impacts on that spe-
cific area and region. 

“Regional economies can be made 

up of different sectors, from finan-
cial services and manufacturing to 
agriculture and mining,” explains 
Saayman. 

Innovations in tourism research
Saayman has introduced new tourism 
research concepts into South Africa. 
One of the biggest contributions is 
developing a framework for socioeco-
nomic research.

It began with SANParks wanting to 
investigate how to benefit adjacent 
communities and contribute to their 
welfare. These communities didn’t 
see the benefit of the national parks as 
they were economically excluded from 
entering the parks and from manag-
ing land there.

This research had never been done 
before. Saayman led the team that did 
tourist, community and business sur-
veys. It was the beginning of develop-
ing a model that shows the impact of 
tourism and spend in an area, relating 
to job creation and quality of life. The 
purpose is to assess how communities 
and businesses can benefit from tour-
ism and leisure activities and how this 
can be improved upon.

The model shows that once tourism 
infrastructure is developed, it benefits 
the whole area. For example, tourism 
brings investment into roads, airports 
and telecommunications. The work 
also shows the importance of building 
capacity using skills development and 
entrepreneurship. 

The framework has been success-
fully applied in other tourism areas 
and is now used internationally.

Within the field of events, Saayman 
introduced the topic of natural events. 
Internationally, this had never been 
included in event typology. An exam-
ple of natural event tourism is the 
annual flowering in Namaqualand.

According to Saayman, one of the 
greatest achievements was when 
Trees, along with European research-
ers, was recently awarded one of the 
largest tourism research grants from 
the European Union to research sus-
tainability in scuba tourism. The grant 
is in excess of R25-million. 

Saayman was also one of the first 
tourism researchers in South Africa 
to look at the greening of the industry. 
Several articles have been published 
on this topic and work has been done 
in national parks, the hotel sector, and 
wine regions. 

Contributing to our knowledge, 
human resources and policy
Saayman is the most published tour-
ism academic in South Africa, with 
245 peer-reviewed articles, mostly 
in international journals. He was 
the first South African to write tour-
ism textbooks for tertiary level. The 
professor became the first National 
Research Foundation (NRF)-rated 
researcher in tourism in South Africa.

In the early 1990s, Saayman was 
active in developing tourism as a 
school subject, introducing it as an 
industry and a career path. He has 
published several books for schools 
and trained teachers across the 
country. 

He has overseen 69 master’s and 
45 PhD students, the highest for any 
tourism academic in the country. 
Currently Trees has one of the larg-
est tourism research groups in South 
Africa, with more than 40 PhD stu-
dents enrolled. 

“Tourism is a fairly new field and 
there is a big gap for qualified people. 
Those with a PhD will find an aca-
demic job quickly in Africa. There are 
great opportunities and many bursa-
ries available,” says Saayman.

The professor was one of the key 
researchers in drafting the White 
Paper on Recreation in the 1990s and 
is currently working on the updated 

version. He has also been involved in 
provincial recreation policies for the 
North West and Northern Cape. 

At an international level, he is a 
member of the executive committee 
of the Association of International 
Experts in Tourism and serves on 
UNTWO’s panel of experts. He is also 
on the editorial board of top national 
and international journals.

Future of tourism
“My vision is for Trees to become an 
internationally-recognised centre 
of excellence,” says Saayman. “The 
ultimate goal is to alleviate poverty 
through tourism and improve peo-
ple’s quality of life.” Currently the 
entity has the largest number of pro-
fessors in tourism in the country and 
the highest number of NRF-rated 
researchers. 

Saayman says there is much oppor-
tunity in tourism: “We are only 
scratching the surface. Consider areas 
such as agri-tourism. Farms have so 
much more to offer than commercial 
farming activities.” 

Consider the wine route in the 
Western Cape as an example, with 
spas, festivals and weddings. There 
are farms with history and heritage, 
plus the natural setting lends itself to 
adventure tourism. It’s development 
just waiting to happen. 
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Kerry Haggard

N
ational-level health 
s t u d i e s  i n  S o u t h 
A f r i c a  h a v e  h i s -
torically focused on 
younger age popula-

tions. Smaller samples of elderly 
people have previously produced 
limited cross-nationally compara-
ble data and used limited objec-
tive measures of health. 

Consequently, there has not 
been sufficient data to accu-
rately, reliably and equitably 
inform policy formulation and 
programming. This is in spite of 
the unprecedented growth in the 
numbers of individuals aged 50+ 
in South Africa. 

Against this background, epi-
demiologist  Professor Nancy 
Phaswana-Mafuya and her team, 
the World Health Organisation 
( W H O )  a n d  t h e  N a t i o n a l 
Department of Health (DoH), 
conducted a large-scale national 
study that expanded the 2002 
and 2003 World Health Survey, 
the Study on global AGEing and 

New view on health 
among the elderly

Getting to the heart of hypertension

NSTF-TW Kambule 
Award: Research and 
its outputs over the last 
5-10 years

NSTF-TW Kambule 
Award: Research and 
its outputs over the last 
5-10 years

Professor Nancy Phaswana-Mafuya, research director at the Human 
Sciences Research Council. 

Professor Alta Schutte is unit director: South African Medical Re-
search Council Unit on Hypertension and Cardiovascular Disease. 

adult health (Sage Wave 1) in 
South Africa. Phaswana-Mafuya 
is research director at the Human 
Sc i ences  Research  Counc i l 
(HSRC).

WHO and the DoH co-funded 
Sage together with the Division of 
Behavioural and Social Research 
at the United States National 
Institute on Ageing. The HSRC 
encourages collaborative part-
nerships with other scholars or 
institutions in the execution of 
large-scale, policy relevant and 
development focused research. 

Sage was strategically con-
ducted to close the existing data 
gap by providing specific, valid, 
cross-nationally comparable and 
richer baseline data at a sufficient 
scale on the health and wellbeing 
of older adults. It incorporated 
national level indicators never 
measured before and rigorous 
novel scientific methods never 
used in combination before in any 
one national survey, upon which 
policies, social protection mecha-
nisms and subsequent Sage sur-
veys can be based. 

Phaswana-Mafuya served as the 
principal investigator for Sage 
Wave 1. She co-designed the study 
and its tools, executed the survey 
(training, fieldwork, quality con-
trol, and laboratory work), and 
oversaw data entry and manage-
ment processes, report writing 

Kerry Haggard 

P
rofessor Alta Schutte 
is unit director: South 
A f r i c a n  M e d i c a l 
Research Council Unit 
on Hypertension and 

Cardiovascular Disease. She holds 
the Department of Science and 
Technology-National Research 
F o u n d a t i o n  S o u t h  A f r i c a n 
Research Chair: Early Detection 
and Prevention of Cardiovascular 
Disease in Africa at the Faculty of 
Health Sciences, North-West Uni-
versity (NWU). She is also the Pro-
fessor in Physiology for the Hyper-
tension in Africa Research Team 
(Hart) at NWU. 

Schutte entered her field of 
study because, although she had 
little interest in becoming a medi-
cal doctor, she wanted to better 
understand the ins and outs of 
how disease develops and what we 
can do to change it.

Every year 10-million people 
around the world die needlessly 
because of high blood pressure 
or hypertension, making it the 
planet’s single biggest killer. They 
will suffer a stroke, have a heart 
attack, or die from another related 
cardiovascular complication. 

A global analysis of 19.2-mil-
lion participants found that the 
highest blood pressures recorded 

and dissemination of findings in 
South Africa. 

Sage has improved the empirical 
understanding of the health status 
of older South Africans. It gener-
ated data on key national indica-
tors. It also offered unique oppor-
tunities for analysis of complex 
ageing issues, resulting in over 
200 publications. 

The study improved understand-
ing of the health of older South 
Africans in comparison to other 
countries. It was also conducted 
in India, China, Mexico, Russia 
and Ghana. Sage has drawn atten-
tion to the problems of hyper-
tension and multi-morbidity, 
which hadn’t received much vis-
ibility before. Sage also informed 
national and international strate-
gies and estimates. 

The study’s findings have far 
reaching implications in terms of 
substantial health gains and cost 
savings. The economic benefits 
of a healthier and longer life are 
almost immeasurable. As health 
care costs become increasingly 
unaffordable, prevention is a criti-
cal, feasible, efficient, affordable 
and cost-saving approach.

Phaswana-Mafuya continues to 
investigate multiple morbidities 
among this elderly cohort in order 
to determine trends and patterns 
that can lead to sustainable public 
health interventions. 

worldwide were in Africa (Lancet 
2016). This disease burden is 
greatest in sub-Saharan Africa, 
which is why Schutte’s research 
focuses on understanding and 
identifying early predictors for the 
development of hypertension in 
South Africa.

By employing cutt ing-edge 
research proven to predict hyper-
tension and cardiovascular out-
come in Africa, precision medi-
cine may lead to novel strategies 
in preventing and treating hyper-
tension. However, the severe lack 
of longitudinal studies on the 
development of hypertension in 
Africans has hampered investiga-
tions to identify health behaviours 
and biomarkers for the condition.

During her PhD and postdoc-
toral fellowship, Schutte obtained 
vast experience working in epide-
miological studies on hyperten-
sion in black populations in Africa 
and Aboriginal populations in 
Australia. This work stimulated 
an interest in environmental 
exposures and how these may con-
tribute to the exceptionally high 
burden of cardiovascular disease 
in Africans. 

These experiences equipped her 
to design and lead several trans-
disciplinary studies at NWU. She 
was also co-primary investiga-
tor of the South African leg of 
the multinational Prospective 
Urban Rural Epidemiology 2005-
2015 (Pure) study, steered from 
Canada.

Schutte was the founding direc-
tor of Hart in 2008. Since its 
establishment, the impact and 
quality of research and levels of 

international collaboration have 
escalated, as well as the employ-
ment of state-of-the-art tech-
niques for understanding cardiac 
and vascular health. 

Several pilot studies were con-
ducted to gain a basic understand-
ing on the cardiovascular health 
of our population and Hart built 
on these experiences, starting 
with the longitudinal Pure study 
and the African-PREDICT study, 
which has received several awards 
for its novel approaches.

Outcomes from these research 
projects have been far-reaching, 
from expanding the measurement 
of blood pressure to all adults as 
part of any medical care (and not 
just measuring the blood pres-
sure of elderly patients) to impact-
ing on clinical practice guide-
lines (International Society of 
Hypertension; Pan-African Society 
of  Cardio logy  Hypertension 
Roadmap) and advice to health 
policymakers throughout Africa. 
This has also included the pub-
lication of fact sheets by the 
World Hypertension League on 
Prevention of Hypertension in 
Africa, as well as salt intake.

“I am absolutely delighted to be 
paid to do what I love most,” she 
says. “As I have moved from a jun-
ior to senior scientist, I found it 
so rewarding seeing how young 
scientists develop around me and 
what I can do to contribute to 
that. I also find it highly reward-
ing to see how our small research 
group developed over the past 15 
years from five to 13 highly active 
academics, with a vibrant research 
culture.”
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Charmain Lines

S
outh Africa is one of the 
most unequal societies in 
the world. Access to, and 
quality of, healthcare is an 
area in which the chasm 

between rich and poor is most starkly 
evident. Professor John Ele-Ojo 
Ataguba’s passion is to understand 

Calculating the cost of health

Dating the 
undateable

NSTF-TW Kambule 
Award for an emerging 
researcher: post-doc 
in a period of up to six 
years after award of a 
PhD or equivalent

NSTF-TW Kambule 
Award for an emerging 
researcher: post-doc 
in a period of up to six 
years after award of a 
PhD or equivalent

Professor John Ele-Ojo Ataguba of the Health Economics Unit of the 
school of public health and family medicine at the University of Cape 
Town.

Dr Robyn Pickering, an isotope 
geochemist at the University of 
Cape Town.

this reality, and the actions that could 
change it.

“The debates around how the coun-
try’s healthcare system can be trans-
formed aroused my interest in the link 
between poverty, inequality and ill 
health in South Africa,” says the pub-
lic health researcher. He is an associ-
ate professor in the Health Economics 
Unit of the school of public health and 
family medicine, faculty of health sci-
ences at the University of Cape Town. 

Interested not only in particular 
disease conditions but in a compre-
hensive analysis of overall health 
inequalities and how they relate to 
poverty, Ataguba spent the last nine 
years influencing public health eco-
nomic research in the country. He 
has developed, among other outputs, 

Charmain Lines

W
hen a fossil is too 
old for one tech-
nique, and the rock 
around it too young 
for another, dat-

ing a find can be almost impossible. 
This conundrum has plagued paleo-
anthropologists in South Africa for a 
very long time, but thanks to the work 
of Dr Robyn Pickering things have 
changed.

Over the past 10 years, the 
University of Cape Town (UCT)-based 
isotope geochemist has success-
fully adapted uranium-lead dating 
techniques to provide the first set of 
direct ages for the caves in which early 
human fossils were found in South 
Africa. Her work has changed the 
way this record is viewed around the 
world. 

“As an undergraduate student I was 
taught that it was impossible to date 
our fossil sites,” Pickering remembers. 
This fallacy was based on the geo-
logical youthfulness of South African 
caves. At only between two and three 
million years old, local cave rock could 
not be dated using the uranium-lead 
technique. 

Developed in the 1950s, uranium-
lead dating is geology’s cornerstone 
technique — it was used to determine 
the age of our planet. Until the early 
2000s, its use was confined to truly 
ancient materials due to uranium’s 
long half-life. For substances younger 
than 50 000 years, radiocarbon dating 
is used.

Naturally-occurring radioactive ura-
nium is locked into rocks as they form, 
and starts decaying into lead almost 
immediately. Because scientists know 
the rate at which uranium decays, 
they only have to measure the amount 
of uranium and lead present in a rock 
to determine its age. 

In the early 2000s, technology 
emerged that finally made it pos-
sible to use uranium-lead dating on 
younger rocks. South African cave 
rock remained a problem, however, as 

novel methodologies for assessing 
health financing systems that focus on 
the poor and marginalised.

“The novelty of my research was 
adapting methodologies to investigate 
the health system as a whole, and not 
just the public sector or individual dis-
eases,” he explains. 

Most of the methods traditionally 
used in health economic research 
were developed in the context of 
developed countries. One model, for 
instance, describes out-of-pocket 
payments for health services as 
“catastrophic” when they exceed a 
fixed percentage of any household’s 
income. In the work he did to adapt 
such methodologies to developing 
countries, Ataguba has shown that 
a small fraction of income spent on 
health services can be substantial and 
hurtful for a very poor household — 
long before the catastrophic thresh-
old percentage is reached. “We have 
to recognise that R1 is more valuable 
to the poorest individual than to the 
richest individual,” he says.

Ataguba’s work has contributed 
greatly to our understanding of health 
inequalities, social determinants of 
health, and health system equity in 
South Africa and the rest of Africa. He 
has, for instance, published the first 
comprehensive analysis of health ine-
qualities in South Africa, showing that 
the poor suffers a disproportionately 
higher burden of ill health.

On a practical impact level, 
Ataguba’s research outputs have sig-
nificantly added to the health policy 

debate in South Africa, particularly 
in terms of government’s proposed 
National Health Insurance.

Ataguba’s work is invaluable 
because health and healthcare 
impacts are not confined to people’s 
physical wellbeing. The truth is that 
the growth of an economy depends 
largely on the health of the popula-
tion. When health inequalities are 
reduced, illness and death in a soci-
ety decrease. The substantial gains in 
lives saved result in long-term savings 
for the economy. Furthermore, the 
impacts of good health sector reforms 
extend into substantial reductions in 
inequalities in income and access to 

other social services. 
In terms of future research, Ataguba 

wants to focus more on the social 
determinants of health. “We already 
know that factors outside the health 
sector contribute to health inequali-
ties in South Africa,” he says. For 
example bad roads lead to accidents, 
and poor sanitation causes communi-
cable diseases. 

“I want to do more public advo-
cacy and get the general population 
involved in reducing health inequali-
ties. This will be an exciting time, as it 
will bring together skills and knowl-
edge from diverse disciplines,” says 
Ataguba.

it contains only miniscule amounts of 
uranium. 

Pickering earned her PhD by adapt-
ing uranium-lead dating to South 
African circumstances. “Uranium 
is not visible to the naked eye, hence 
we needed to come up with ways to 
determine where in a rock it could be, 
so that we could do better fieldwork to 
bring viable samples back to the lab.”

The combination of field and labora-
tory work is a hallmark of Pickering’s 
approach. “The person who does the 
dating has to understand where the 
samples are coming from and where 
the fossils are in relation to that. The 
big picture is very important, as is 
the collaboration between everybody 
working on a fossil site.”

Having spent 10 years in 
Switzerland and Australia, Pickering 
returned to South Africa in 2015 to 
join UCT’s department of geological 
sciences. “My dream since undergrad-
uate days was to date local cave sites, 
and I had to go away to learn how to 
do that,” she says. “But I’m excited to 
be back to help train and inspire a new 
generation of scientists. Married and 
with two small children, I am aware 
that I can be a positive role model 
for young women. I also want to help 
ensure that expertise and funding 
come to South Africa and stay here.”

As far as the next scientific challenge 
is concerned, Pickering has her sights 
set on calcrete, the carbonate that 
forms in soil and is present at many 
open-air fossil sites. “Finding out how 
to date materials that people believe 
cannot be dated keeps me going. 
You are never completely done as a 
researcher — there are always more 
questions to answer.”
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I
t’s stating the obvious to say  
that we cannot survive with-
out water. However, unlike 
many of the other things we 
need, water cannot be manu-

factured nor imported should we 
run out of it. This is why Professor 
Ochieng Aoyi believes that scien-
tists and leaders have a moral obli-
gation to provide clean water. For 
this reason his career has focused 
on water research and building 
capacity in the engineering field to 
broaden studies into water use and 
management. 

He is  director:  Centre for 
Renewable Energy and Water 
(Crew) at the Vaal University of 
Technology (VUT) and head of 
the VUT’s department of chemical 
engineering. He is also a consult-
ant in wastewater management 
and renewable energy, disciplines 
in which he has more than 23 
years of research and teaching 
experience. 

Aoyi’s particular focus in the last 
10 years has been on the applica-
tion of green technology in munic-
ipal wastewater treatment plants, 
seeking the sustainable manage-
ment of water and energy, and 

Green solutions for treating wastewater

Transforming waste into energy, solving 
global environmental challenges

Engineering capacity 
development over 
the last 5-10 years, 
sponsored by Eskom

Engineering capacity 
development over 
the last 5-10 years, 
sponsored by Eskom

Professor Ochieng Aoyi, director of the Centre for Renewable Energy 
and Water (Crew) at the Vaal University of Technology. 

Professor Diane Hildebrandt, director of the Material and Process Synthesis Research Unit (Maps) and 
professor of chemical engineering at Unisa. 

building research capacity in these 
fields. 

“These are issues of national and 

Kerry Haggard 

P
rofessor Diane Hilde-
brandt has achieved the 
ideal mix of chemical 
engineering research 
and its practical appli-

cations to find and implement 
effective solutions to global chal-
lenges such as energy shortage, 
carbon dioxide emissions, global 
warming and waste disposal. 

“A theme that runs through my 
research is how to use carbon-con-
taining wastes and convert them 
to fuel and electricity to supply 
energy and jobs to communities, 
while cleaning up the environ-
ment,” she says.

“To this end my research focuses 
on all the key elements needed to 
make a waste to energy technol-
ogy work, namely process synthe-
sis, reactor and separation system 
synthesis, Fischer Tropsch [a set 
of chemical reactions that changes 
a mixture of carbon monoxide 
gas and hydrogen gas into liquid 
hydrocarbons such as gasoline] 
and biotechnology. In particular, 
we are researching the use of bio-
logical processes for biogas pro-
duction and water clean-up.”

Hildebrandt is director of the  
Material and Process Synthesis 

international interest, and our 
work aims to improve environ-
mental cleanliness and quality of 

work that motivate me,” she 
explains. “Firstly, making new 
discoveries is very exciting and 
rewarding. Secondly, I work with 
some of the best, the brightest and 
the most motivated of the young 
people in South Africa and Africa. 
This is a great honour and it gives 
me great joy. There is a moment, 
when supervising PhD students, 
when the student becomes the 
teacher. This is a magical moment 
and very rewarding.”

life,” he says. 
Aoyi and his team have devel-

oped novel low-cost wastewater 
treatment techniques that inte-
grate solar photodegradation with 
anaerobic digestion. The processes 
improve the production rate and 
quality of biogas, which is subse-
quently employed to generate elec-
tricity. Implementing this tech-
nique requires the participation 
of microbiologists, chemists and 
chemical engineers. 

The team is working with 
Johannesburg Water, and has one 
doctoral and three intern master’s 
students conducting research with 
pilot and plant scale systems with 
different companies. 

“The  un iquenes s  o f  th i s 
approach is that we have a consoli-
dated body of research anchored 
on three pillars: desktop experi-
mental data capturing and analy-
sis; the application of computa-
tional fluid dynamics; and the 
implementation of the processes 
at plant scale,” he explains. 

“In this way, I try to solve real 
industrial problems, working with 
companies and organisations such 
as Eskom, Talbot & Talbot Ltd, 
Rand Water, Local Government 
Sector Education and Training 
Authority, Johannesburg Water 
and Mintek.” 

For the last three years, he has 
organised two international con-
ferences through Crew; team 
members and students present 
their work to delegates from 
industry and other academic insti-

tutions. The conferences are heav-
ily subsidised so that students 
don’t pay to attend, even if not 
presenting.

These events build strong col-
laboration between industry 
and academia, and give young 
researchers who may not be able 
to travel abroad the opportunity 
to present their work to peers and 
international experts. Crew has six 
bilateral research collaboration 
projects, facilitating the sharing of 
information between researchers 
in different countries. 

Aoyi has worked tirelessly to cre-
ate this globally impactful research 
facility. When he joined VUT in 
2009 as an associate professor, 
there was no active research lab at 
the university in this field and only 
part-time B-Tech courses avail-
able to students. By 2013, he was 
co-supervising or supervising six 
DTech/PhD, 12 MTech/MSc and 
52 BTech students, and the facility 
continues to grow.

From a zero-funding base, he has 
attracted R30-million in research 
funding in five years. He has also 
accelerated the process of col-
laborating with other institutions 
to expand the pool of supervi-
sors and equipment available to 
researchers. 

“The most rewarding thing in my 
life is to see my former students 
become professors, work with 
them and learn with and from 
them, as we provide some solu-
tions to problems in our commu-
nity,” says Aoyi. 

Research Unit and is a professor 
of chemical engineering at Unisa. 
She says she would like to be at 
the forefront of finding ways to 
supply Africa and the rest of the 
world with green, sustainable 
energy. 

“We need to find ways of supply-
ing energy to improve quality of 
life. However, we have to do this in 
a way that doesn’t use fossil fuel as 
the earth can no longer absorb the 
C02 emitted by our profligate use 
of energy derived from fossil fuel.

“If, for example, we converted 
all the waste biomass produced 
annually to fuel, we could supply 
more than twice the world’s cur-
rent annual oil consumption in a 
green, sustainable way. This is an 
opportunity for Africa to develop 
new technologies, supply sustain-
able energy to its people and lead 
the way to a greener future.”

The financial and environmen-
tal burden of building more power 
stations to generate electricity is 
prohibitive and governments in 
developing countries often can-
not secure the funding to put this 
infrastructure in place or pay the 
loans back.

Hildebrandt heads up a group 
that researches how to help 
improve the quality of the lives of 
the poorest. The group was known 
as the Centre of Materials and 
Process Synthesis at the University 
of the Witwatersrand. In 2013 the 
group moved to Unisa and become 
known as the Materials and 
Process Synthesis Research Unit 
(Maps).

The team consists of 10 PhDs 
who help supervise 30 to 40 post-
graduate students at any time. 
Hildebrandt has supervised and 
graduated more than 100 post-
graduate students herself,  of 
which most were either female or 
black.

The work done at Maps has 
resulted in pilot plants in China, 
Australia and South Africa. The 
research has shown that small, 
efficient, flexible XTL plants 

(where X stands for any carbon-
containing feed) can be built with 
normalised capital costs, compa-
rable to those of large more tradi-
tional plants.

Hildebrandt demonstrated the 
concept at COP17, where her team 
built a full-scale model of a waste-
to-fuels plant that was able to fit in 
a shipping container. There was a 
lot of interest from both interna-
tional and local governments. 

“There are two aspects of my 
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Laing Geldenhuys

P
rofessor Colleen Downs 
i s  pas s iona te  about 
research and conserva-
tion and believes that 
research must contrib-

ute to conservation. She sees her-

Academic research must 
add value to conservation

Cutting-edge physics 
research thrives under 
inspired leadership

Research capacity 
development over the 
last 5-10 years

Management and 
related activities over 
the last 5-10 years 

Professor Colleen Downs, 
fellow and professor at the 
University of KwaZulu-Natal’s 
school of life sciences. 

Professor João Rodrigues, head 
of the Univesity of the Witwa-
tersrand’s school of physics. 
Photo: Mariki Uitenweerde

self as “an academic who crosses 
the gap between academia and 
applied conservation”.

She is currently a university fel-
low and professor at the school 
of life sciences, University of 
KwaZulu-Natal, Pietermaritzburg 
campus, and holds an NRF SARChI 
Research Chair in Ecosystem 
Health  and Biodivers i ty  in 
KwaZulu-Natal and the Eastern 
Cape.

As a terrestrial vertebrate biolo-
gist, with broad and interdisci-

Laing Geldenhuys

T
he University of Witwa-
tersrand’s school of physics 
is internationally acknowl-
edged for the type and qual-
ity of research work carried 

out. In terms of this work and the 
school’s capabilities, it’s internation-
ally rated in the top 1% in the field of 
physics worldwide. Professor João 
Rodrigues is largely responsible for 
enabling the school to achieve this 
position. 

Rodrigues became the school’s 
head in 2016 for the second time, 
after a previous stint in the chair from 
2006 to mid-2012. In less than seven 
years under his leadership, the Wits 
school of physics underwent a period 
of major renewal, particularly in 
research. 

Existing research areas were 
expanded and consolidated, and 
entirely new research areas and 
activities were initiated. This included 
South Africa’s participation in experi-
ments at Cern’s Large Hadron Collider 
(LHC). The LHC, situated on the bor-
der between France and Switzerland,  
is the world’s largest machine, and 
can accelerate particles to nearly the 
speed of light and then make them 
collide. A new astronomy and astro-
physics research programme was 
also established under the professor’s 
leadership. 

Rodrigues has managed academic 
performance and relations effectively; 
he is highly respected for his research 
work and is an inspirational lecturer, 
and the school is attracting external 
research funding under his leader-
ship. “Above all else, I have been able 
to share a vision of excellence with 
the hope of inspiring people to work 
together,” says Rodrigues. 

The school hosts three department 
of science and technology-National 
Research Foundation research chairs, 
a centre of excellence, the Gauteng 
node of a national institute, and two 
Wits-recognised research institutes. 
The number of NRF-rated researchers 
now exceeds 30. 

Coupled to new academic pro-
grammes, there were 130 registered 
MSc and PhD students in 2016 and 
30 students registered for honours in 
Physics in 2017. This is likely to be an 
historical high among South African 
universities.

plinary research interests, she 
focuses on how land use and cli-
mate change influence the physi-
ology and behaviour of birds, 
reptiles and mammals. Her other 
interests include science education 
and developing research capacity 
at undergraduate and postgradu-
ate levels. 

During the past five years she 
has increased her research output 
and student supervision. Downs 
and her students have made sig-
nificant contributions to under-
standing the physiology, ecology, 
behaviour and conservation of a 
range of southern African terres-
trial vertebrate species. They have 
shown how some of these species 
have different physiological and 
behavioural responses to chang-
ing environmental variables (com-
pared with northern hemisphere 
species, where prior research is 
focused). 

“For two decades I have high-
lighted the plight of South Africa’s 
only endemic parrot, the Cape 
Parrot,” says Downs, who has 
integrated the research findings 
on many rare and threatened spe-
cies, including the Blue Swallow 
and Nile Crocodile. She has co-
ordinated academic research 
and citizen science programmes 
and overseen and contributed to 
management plan developments, 

Convention on International 
Trade in Endangered Species of 
Wild Fauna and Flora listings, 
and more practical conservation 
programmes. “I want academic 
research to add value to conserva-
tion beyond peer-reviewed publi-
cations,” she says.

The research is done within 
theoretical frameworks, but some 
aspects of the research were initi-
ated in response to specific needs, 
in conjunction with local wildlife 
authorities and municipalities. 

Depending on research pro-
ject specifics, there are lab trials, 
field research and pilot studies 
to ensure the efficacy of research 
methods. The professor and her 
team use the latest research equip-
ment such as: ibuttons (electronic 
monitoring chips); thermal cam-

eras for body temperature moni-
toring; camera traps for habitat 
use, population estimates and 
detailed diet studies; GPS-cell 
transmitters for detailed move-
ment, home range and habitat 
studies; and blood samples as indi-
cators of body condition, disease 
and genetics.

Downs says that the focus is on 
publishing in international peer-
reviewed journals. This raises the 
value of the peer-reviewed work, 
the institution’s scientific profile, 
ensures the competitiveness of stu-
dents, provides feedback to stake-
holders, and raises the profile of 
individual conservation projects. 

Projects contribute to students’ 
postgraduate degrees, and as part 
of degree fulfilment, each project 
must incorporate novel research to 
increase the overall body of knowl-
edge. “Our research has both theo-
retical as well as practical implica-
tions,” says Downs. 

She notes that they are breaking 
ground with innovative research 
in the urban ecology field, use of 
occupancy modelling and leading 
the way in Africa in these develop-
ing fields.

The research findings are incor-
porated into: Protected Area 
Management and extension plans 
on a provincial governmental 
level; town planning and green 
space development for metropoli-
tans and municipalities; and indi-
vidual threatened species action 
plans and South African Red List 
Assessments. 

“ A l l  c o n t r i b u t e  t o  t h e 
International Biodiversity targets, 
of which South Africa is a ratified 
signatory,” says Downs.

 “To study physics one needs to 
be really good at maths and science 
and have a desire to find out how 
things work at a very basic level,” says 
Rodrigues. “I love maths and science 
and to discover new things, and how 
things work on a fundamental level.

“Physics research is not necessarily 
about discovering new applications 
which enhance our lives, but history 
has proven that what we discover 
often opens the doors to new appli-
cations that enrich our lives. Take 
string theory. It’s probably the bridge 
between Einstein’s theory of relativ-
ity and quantum mechanics, and if we 
can bridge the gap between these two 
fields, we will have a far better under-
standing of how our world and even 
the universe works.”

Rodrigues says that he loves what he 
does: “The research and lecturing, and 
guiding postgraduate students. I don’t 
want to do anything else.”

He was born and grew up in 
Mozambique. In 1976 he went to 
Wits, and completed his honours in 
1979. He then went to the US to con-
tinue his studies at Brown University, 
then moved to France to do post-
doctoral work at the Atomic Energy 
Commissariat, Saclay. In 1985 he 
returned to Wits University. 

His vision for the future of the 
school of physics is to continue to 
improve its already excellent reputa-
tion by expanding its cutting-edge 
research and turning out excellent 
physicists and, in the process, con-
tributing meaningfully to high-level 
capacity development and innovation 
in South Africa.

Prof Alta Schutte 
Unit Director, 

Hypertension in Africa 
Research Team (HART),  

Faculty of Health Sciences

THE NORTH-WEST UNIVERSITY 
WOULD LIKE TO CONGRATULATE

THE NSTF AWARD FINALISTS FOR EXCELLENCE AND SUCCESS 
ACHIEVED WITHIN THEIR RESPECTIVE FIELDS OF RESEARCH

Prof Melville Saayman
Director, Tourism Research 
in Economic Environs and 

Society Unit, 
Faculty of Economic and 
Management Sciences

Prof Louis du Preez
Unit for Environmental 

Sciences and Management, 
Zoology, 

Faculty of Natural and 
Agricultural Sciences

It all starts here®
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Shelli Nurcombe-Thorne

L
ike many bands and inter-
net start-ups, Professor 
George Ekama began his 
career in a garage. “It was 
there that I learnt the basics 

of engineering from my father as he 
tinkered in our family garage. Those 
were much simpler days, when mes-
sages came in brown paper envelopes 
and no one expected a reply for a 
month afterwards. There was time to 
think.”

These days Ekama is in high 
demand across the globe. He has 
spent over 40 years researching ways 
to keep South Africa’s water clean 
and running. As such, he is frequently 
consulted on solutions for water-
stressed cities.

“I don’t even have time to retire,” 
he laughs. “I reached retirement age 
in 2014, but the University of Cape 
Town (UCT) doesn’t want me to 
leave.”

In a way, Ekama has come full cir-
cle, having begun his academic career 

Finding solutions for water-stressed cities

Cutting-edge nanotechnology 
innovations that impact people’s lives

NSTF-GreenMatter 
Award for achievement 
by an individual 
or team towards 
achieving biodiversity 
conservation, 
environmental stability 
and a greener economy

NSTF-Water Research 
Commission Award 
for sustainable 
water management, 
knowledge generation 
and solutions

Professor George Ekama is professor of water quality engineering at the University of Cape Town.
Photo: Raymond Botha

Professor Bhekie Mamba is the executive dean of Unisa’s college of science, engineering and technology. 

at UCT in the late 1960s. It was a post-
graduate evening class that lanched 
the first step on his 40-year academic 
journey. There he met Professor 
Gerrit van Rooyen Marais, the chair 
of water resources and public health 
engineering at UCT’s department of 
civil engineering, and began his life-
long work in municipal and indus-
trial wastewater treatment.

Laing Geldenhuys

P
rofessor Bhekie Mamba is 
the executive dean of the 
college of science, engi-
neering and technology 
at Unisa. His research has 

led to the creation of new nanotech-
nology-based systems to tackle major 
challenges in sustainably providing 
safe and clean water to disadvan-
taged communities.

This is a long-term project that took 
off in earnest in 2002. Enrolment of 
postgraduate students at MSc and 
PhD level marked the birth of the 
Water Research Group. Initially the 
project focused on the synthesis of 
nanomaterials and nanoporous poly-
mers for the removal of organic and 
inorganic contaminants from water.

“This type of project and research 
requires multidisciplinary input,” 
says Mamba. “That’s why the stu-
dents involved are not just chemists, 
but also physicists and engineers.” 

Positive outcomes began to 
emerge in 2005 with research papers 
appearing in international journals. 
Nationally, the project received 
further funding averaging R2.5-
million per annum, for three years 
(2010-2012). 

“At that time, South Africa was 
using US design criteria for activated 
sludge wastewater treatment, which 
was not appropriate for the way 
South Africans use water. Plus, there 
was an enormous problem with 
eutrophication  (or algal blooms) in 
our dams, rivers and lakes because of 
the release of nutrients such as phos-
phates and nitrogen from trickling 

tainability was established at Unisa 
to spearhead research projects on 
water and sustainability. The main 
focus is to create prototypes for alle-
viating potable water shortages in 
rural communities. The ongoing pro-
jects in this unit continue those initi-
ated by Mamba.

“Nanotechnology has emerged 
as one of the most promising tech-
nologies in solving some of the plan-
etary environmental challenges,” 
says Mamba. The professor and his 
team have created several types of 
polymers in different forms, such as 
packed granules and films. These are 
over 99% efficient for the removal of 
polluting organic species, even when 
present in parts per billion levels. 

Through years of dedicated 
research on nanotechnology and 
water sustainability, a number of 
innovations beneficial to the mar-
ginalised communities of South 
Africa have emerged. The Silver 
Impregnated Porous Pot (SIPP) fil-
ter, for the production of safe drink-
ing water at a household level, is 
used for wastewater treatment. 

The device is now being used 
in Mpumalanga and Limpopo. 
“Provision of clean water to commu-
nities has a positive impact on health 
and sanitation, as well as people’s 
livelihoods,” says Mamba.

“Since the SIPP device is cheap, 
reusable and can be readily made 
from locally available materials, its 
application is economically viable 
and sustainable. Nanotechnology-
based solutions are envisaged to 
be able to provide clean drinking 
water in very remote regions of the 
country.”

filter wastewater treatment plants. 
The filters were unable to remove the 
nutrients except by chemical means, 
which would then worsen the grow-
ing salinity problem from acid mine 
drainage. Finding a biological way to 
remove nitrogen and phosphorous 
was paramount in protecting South 
Africa’s surface water supply.”

Ekama’s resulting PhD research 

and early career work led to the 
development of the biological nitro-
gen and phosphorous removal 
activated sludge system. This was 
adopted into the International Water 
Association Activated Sludge Models 
1 and 2. These two models have since 
been extended to change wastewa-
ter treatment from an “end of pipe” 
problem to a water and resource 
recovery system — models that 
are used globally as municipal and 
industrial wastewater design and 
operation tools. 

Next on Ekama’s agenda was how 
to reduce sulphate in acid mine 
drainage by biological means, and 
research into using seawater to flush 
toilets as a means of conserving fresh 
water. Ekama strongly believes that 
the pioneering work into seawater 
flushing and urine separation toilets 
done in Hong Kong could be a game 
changer for South Africa’s water-
related crises and high levels of water 
consumption.

It’s no surprise that Ekama has 
been the recipient of a number 
of awards throughout his career, 
including the National Order of 
Mapungubwe in Silver. He has also 
published 13 books and over 180 
journal research papers, been a visit-
ing professor at a number of interna-
tional universities, supervised 24 PhD 
and 43 master’s graduates, taught 
courses for international water 
corporations and industry, and co-
authored an internet learning course.

Ekama’s work continues to pro-
vide much-needed solutions to South 
Africa’s water problems, while inspir-
ing future generations to follow suit.

C o m m u n i t y  e n g a g e m e n t s 
programmes have started in 
Mpumalanga. A prototype solar-
powered membrane filtration system 
is already being tested for possible 
full-scale implementation.

“Despite our achievements, we 
need social scientists to help us 
change people’s attitude about 
how precious water really is,” says 
Mamba. “Scientists are really good at 
communicating with each other, but 

we need the social scientists to com-
municate with the broader public. 
The general public often doesn’t real-
ise that the combination of a growing 
population and climate change will 
have a severe impact on our already 
limited water supply.” 

Effective and strategic collabora-
tions with world-class researchers 
at institutions in India, Netherlands, 
Israel, UK, US, Belgium, South 
Korea, Singapore and Swaziland 

have added an international flair 
to the project. These collaborations 
involved mainly master’s and PhD 
student exchange programmes and 
co-supervision. It greatly enhanced 
the generation of new and innova-
tive ideas for prototype develop-
ment, patenting of research findings, 
and co-publishing in high impact 
journals. 

Recently, a research unit dedicated 
to nanotechnology and water sus-
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Kerry Haggard 

D
ataFirst, a research unit 
and data service based 
at the University of Cape 
Town, provides research-
ers with online access to 

survey and administrative microdata 
from South Africa and other African 
countries. 

It has become the leading social 

Data – the start and end of effective research

Nanotechnology to 
change the world

Data for Research 
Award by advancing 
the availability, 
management and use 
of data for research 

Research leading to 
innovation, by a team 
or individual through a 
corporate organisation

Professor Martin Wittenberg, head of the social science data archive 
DataFirst. Photo: University of Cape Town

Microbiologist and inventor of 
the ‘tea bag’ water filter 
Professor Eugene Cloete. 

science data archive on the African 
continent and the only one with the 
“data seal of approval” (www.datase-
alofapproval.org). It has placed South 
African and African data at the core 
of some of the most exciting research 
projects, ranging from public health to 
development and inequality.

DataFirst is led by Professor Martin 
Wittenberg, whose fascination with 
social survey data dates back to 1995 
when data from the first nation-
ally representative survey of South 
Africans became available. That sur-
vey had been conducted by the South 
African Labour and Development 
Research Unit, with assistance from 
the World Bank.

“It was an eye-opener that one could 
put numbers to the extent of poverty 

and unemployment in South Africa,” 
says Wittenberg. “Angus Deaton (who 
won the Nobel Prize in Economics 
in 2015 for his contribution to the 
measurement of economic outcomes) 
was a key advisor on that survey. He 
showed us that there were many 
interesting policy issues that could be 
investigated using the tools of modern 
econometrics.

“He used the South African data to 
investigate some of those — for exam-
ple, the impact of the old age pension 
— and he gave us the code as to how 
to do that work. I spent a good part of 
1995 and the next few years with my 
honours students, working through 
his notes and code.”

DataFirst assists researchers to 
use the data via its online helpdesk 
and offers formal training courses 
in microdata analysis. It also trains 
African data managers in microdata 
curation, conducts research on the 
quality and usability of South African 
microdata, and works with African 
microdata producers to improve the 
quality of their data products.

DataFirst acts as an intermediary, 
making data available in a form that is 
relatively easy for academic research-
ers to use. It does not, however, “own” 
the data, so it has to ensure that it 
releases the information in a manner 
that is consistent with the wishes of 
the original data producer. 

“I’m proud that DataFirst has made 
it much easier for young academics 
to obtain data in a form that is usable 
for research,” he says. “The data that 
we distribute is at the core of many of 

the debates about transformation and 
development. Furthermore, we run 
numerous courses to give researchers 
the skills to be able to do high quality 
work.”

There are several areas of research 
that DataFirst is pursuing. It is trying 
to find and preserve datasets from 
the apartheid era, because while data 
post-1994 exists, much of the data that 
was gathered before then has been 
lost. 

It is also looking at new sources of 
data (in particular administrative 

data) to complement the traditional 
survey-based information. This is 
in addition to DataFirst supporting 
local projects and initiatives, such 
as the analysis of grant programmes 
and minimum wages, and assist-
ing with the framing of the National 
Development Plan.

One of the biggest benefits of the 
data being publicly available and eas-
ily discoverable is that some of the big-
gest names in economic development 
can make contributions to the analy-
sis of South African problems.

Shelli Nurcombe-Thorne 

W
hen it comes to 
pioneering water 
n a n o t e c h n o l -
ogy applications, 
Professor Eugene 

Cloete has it, quite literally, in the 
bag. Not only has his patented “tea 
bag” water purification filter been 
termed one of 10 world-changing 
ideas by the Scientific American 
journal in 2010, but it has the poten-
tial to transform the way over 300 
million people on the African conti-
nent consume previously contami-
nated water. 

“The reality is that many individu-
als in rural areas do not have access 
to ‘potable’ or clean filtered water,” 
explains Cloete. “The ability to drink 
and use clean water is a critical 
human need; one that needs imme-
diate intervention to save the lives 
of millions. We identified the need 
for a simple device that can be used 
to purify and clean highly polluted 
water at the point of use — a filter 
that is portable, easy-to-use, envi-
ronmentally friendly, and so inex-
pensive that it provides an afford-
able way for the underprivileged to 
access clean drinking water.”

The “tea bag” water filter uses 
nanofibres to suck contaminants 
and bacteria out of water. To use the 
device, a person simply places the 
bag in the neck of a water bottle in 
order to filter and clean the water 
as it is consumed. A single bag can 
filter up to a litre of even the most 
heavily polluted water, and can be 
easily disposed of after each use. 

According to Cloete, the water 
filter sachets are made from bio-
degradable materials identical to 
off-the-shelf rooibos tea bags. Two 
tiny “destroyers of all things unsafe” 
are inside each sachet — ultra-thin 
nanoscale fibres, which filter harm-
ful contaminants, and bacteria-kill-
ing grains of carbon.

The device isn’t quite ready for 
mass production, but tests of the fil-
ter on nearby rivers have been suc-
cessful. Clean water experts say this 
filter, which is applied just before 
people drink, is preferable to sys-
tems that clean water before it’s dis-
tributed, because it eliminates the 
risk of recontamination.

Cloete is no stranger to ground-
breaking patented processes, 
including a real-time biofilm moni-
tor, a passive treatment system for 
treating acid mine drainage, and a 
biological contact reactor for treat-
ing wine cellar effluent. He has also 
pioneered the use of solar pasteuri-
sation as a method for disinfecting 
harvested rainwater.

“From an early age when grow-
ing up on a dairy farm in Lady 
Grey, my father drummed it into us 
that people cannot survive without 
water and food,” continues Cloete. 
“It is this mindset, coupled with 
my desire to live a significant life, 
that launched my research career 
in water. Once you shift your focus 
from achieving goals on a personal 
level to that of assisting others to 
achieve their goals, you will have 
reached significance.” 

Looking ahead, Cloete maintains 
that his future research will con-
tinue to focus on innovative solu-
tions to South Africa’s water chal-
lenges. “My vision is to develop 
water treatment systems that will 
allow for the provision of afford-
able potable water and wastewater 
treatment for reuse at the household 
level.

“We live in a country that offers 
favourable circumstances for many 
innovative ideas to develop, part 
of which is due to its diversity. 
Exposing ourselves to people from 
different cultures and different ways 
of understanding life brings about 
new ideas, views and inventions that 
ultimately enrich our existence.”

Unisa is the largest open distance learning institution in Africa and the longest standing dedicated distance 
education university in the world.  Its state-of-the-art Science Campus has created a stimulating research and 
innovation environment for its researchers.

We are extremely proud of our four finalists in this year’s NSTF-South32 Awards.

Water Research Commission (WRC)-NSTF Award finalist

Prof Bhekie Mamba is the Executive Dean of the College of Science, Engineering and Technology. He has 
been responsible for significant scientific and technological contributions and achievements in the fabrication 
of advanced nanostructured materials and systems for water treatment.  He is a C1 NRF-rated researcher.

Research for Innovation - Corporate Organisation Award finalist

Prof Lukas Snyman is the Director of the School of Engineering at the College of Science, Engineering and 
Technology.  He has made outstanding international contributions to research in the area of silicon photonic 
and thermal physic devices and systems in South Africa.  He is a C3 NRF-rated researcher.

Champion of Research Capacity Development Award finalist

Prof Diane Hildebrandt is a professor in Chemical Engineering and the Director of the Material and 
Process Synthesis (MaPS) research unit. Her research is focused on synthesising and optimising chemical 
processes, and she has supervised more than 100 postgraduate engineering students in green energy and 
processes for Africa.  She is a B1 NRF-rated researcher.

Kambule-NSTF Awards: Emerging Researchers Award finalist

Prof Felix Bankole is an associate professor in the School of Computing and the Coordinator of the 
Information Resource Management Programme, College of Science, Engineering and Technology.  His 
research focuses on the impact of ICT on local, national and global development using multi-method 
approaches involving data mining and data envelopment analysis.  He is an Y2 NRF-rated researcher.

Unisa salutes finalists for NSTF-South32 
Awards

Define tomorrow.
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Prof Felix 
Bankole

Prof Bhekie 
Mamba

Prof Lucas W 
Snyman
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C
enGen,  a  pr ivate ly -
owned company that 
prov ides  molecu lar 
genet i c  se rv i ces  to 
agricultural industries, 

is proof that dynamite comes in 
small packages. What began as a 
one-woman business has grown 
to a team of six focused and highly 
productive members, whose out-
puts are comparable with those of 
far larger research groups world-
wide. 

CenGen is recognised by interna-
tional role players as an excellent 
research partner and thus secures 
significant global funding for its 
groundbreaking work in the field 
of molecular genetics.

According to CenGen founder 
and director, Dr Renée Prins, the 
company’s flagship research pro-
ject is an attempt to clone the first 
wheat disease-resistant gene in 
South Africa. CenGen collaborates 
closely with colleagues at Zürich 
University and the University 
of the Free State to isolate the 

Molecular genetic services 
to agricultural industries

SMME incubator for 
emerging farmers in 
rural areas

Research leading to 
innovation by a team 
or individual through 
an SMME

Achievement by 
an NGO including 
technology transfer or 
training activities

CenGen founder and director Dr Renée Prins. 

Mobile Agri Skills Development and Training managing director 
Lynette Bezuidenhout. 

gene sequence of this disease-
resistant gene — something that 
could prove to be an agricultural 
game-changer.

Prins grew up on a farm and 
first discovered genetics in biology 
class. She registered for a BSc Agric 
and postgraduate studies in genet-
ics at Stellenbosch University. 
It was during these years that 
she became fully immersed in 
researching the genetics of wheat. 
“It opened up a completely new 
world to me,” says Prins. “I really 
liked the concept of taking on the 
responsibility of finding answers 
to a specific research questions.”

According to Prins, molecular 
genetic research and its effective 
implementation in South African 
crop breeding programmes were 
virtually non-existent 15 years 
ago. This, coupled with an evident 
skills shortage in science and lack 
of scientific job opportunities in 
rural areas, seeded the launch of 
CenGen in 2003.

“Our core focus is the implemen-
tation of molecular genomics tech-
nologies in a variety of plants, as 
well as various other research pro-
jects,” says Prins. “On the research 
front, we collaborate with lead-
ing scientists to address and solve 
problems in major crops such as 
wheat, barley and grape cultivars. 
In terms of application, we have 
been involved in a number of pro-

jects, including the implementa-
tion of DNA technologies in wheat 
breeding cycles and DNA ‘finger-
printing’ to determine cultivar 
identity in juvenile fruit trees and 
grapevines.”

Prins explains that gene mapping 
has the power to completely trans-
form crop breeding programmes. 
CenGen’s input on rust resistance 
in wheat and fungal resistance in 
barley and grapes, among others, 
continues to assist crop breed-
ers as and when new findings are 
made. 

“I find it very rewarding when 
I drive past a crop growing on a 
farm and know that we have ascer-
tained its ‘inside’,” she says. “It is 
so rewarding to know that we have 
done something, albeit small, that 
has contributed to how it is pro-
duced and the fact that it will actu-
ally be used to feed people.”

Going forward,  Prins sees 
CenGen continuing to expand the 
company’s expertise from tradi-
tional grain crops to many other 
species over time, and to offer the 
same standard of knowledge and 
services to a growing number of 
agri-industries. 

“However ,”  she concludes , 
“every success at CenGen is not 
an individual’s achievement but 
the collective result of a fantastic, 
focused, productive and exception-
ally passionate team.”

ing farmers understand their natu-
ral resource base to reduce their 
risk and guesswork, and ultimately 
saves them money.”

Continuing with the necessary 
practicalities needed for emerging 
farmers to succeed, MASDT’s incu-
bation process includes helping 
farmers gain access to productive 
land in communal areas; tractors, 
implements and other equipment 
needed for land preparation, plant-
ing, spraying and harvesting; and 
the guidance of a procurement 
manager when purchasing seeds, 
fertiliser, pesticides, packaging 
material, animal feed and other 
necessary requirements (on a cost 
recovery basis).

It’s no wonder that the pro-
ject has had a resounding effect. 
On an economic level, emerging 
farmers receive affordable goods, 
services, training, and access to 
professional advice. This, in turn, 
reduces their farming costs and 
risk of crop failure, making them 
both more employable and more 
likely to create job opportunities 
when later expanding their farming 
operations. 

“Our focus at MASDT is primarily 
on skills development and training, 
as well as local income generation, 
employment and food security,” 
concludes Bezuidenhout. “But on 
a fundamental level, what we are 
doing is creating hope for a bet-
ter future, helping farmers believe 
in themselves, and giving back 
dignity.”

Shelli Nurcombe-Thorne

M
obile Agri Skills 
Development and 
Training (MASDT) 
may have started 
out as a training 

and service provider in the agricul-
tural sector, but the plight of emerg-
ing farmers in remote and rural 
areas led the company’s change to 
a non-profit company within two 
years. 

Positioned as a “one-stop centre” 
for SMMEs in the agricultural sec-
tor, MASDT has received multiple 
awards for its groundbreaking incu-
bation process that helps emerging 
farmers generate agricultural pro-
duce on a small-scale commercial 
basis. 

Managing director Lynette 
Bezuidenhout says her passion for 
enriching the lives of rural commu-
nities has its roots in her early child-
hood. “I grew up in the rural parts of 
the Northern Cape where my father 
was a stud farmer. My love for the 
soil, knowledge gained from grow-
ing up on a farm, and passion for 
improving living standards all led to 
the birth of MASDT.”

According to Bezuidenhout, the 

company’s acclaimed three-year 
incubation has a clearly defined 
aim: to develop farmers to the 
point where they can sustainably 
generate income and employment 
from their agricultural business. 
“Not only are our graduates more 
capable of farming their own lands 
or obtaining employment in the 
agricultural sector; many of them 
actually become employers of other 
people as they expand their farming 
operations and require additional 
labour.” 

MASDT’s core offering is their 
instantly recognisable mobile 
research and training vehicle that 
is tasked with bringing necessary 
training and skills to the farm gates 
instead of expecting trainees to 
make the costly journeys to urban 
education centres. This mobile 
“classroom” is in the form of a 20m 
Scania truck with a laboratory and 
high-tech electronic equipment. 
Two high-definition television 
screens on the outside of the truck 
relay what is going on inside, and 
all laboratory equipment runs on 
solar power. 

“Our mobile laboratory is mainly 
there to provide affordable test-
ing services to farmers,” says 
Bezuidenhout. “These tests deter-
mine crop selection based on the 
soil’s chemical composition, iden-
tify water quality problems that 
negatively affect crop production, 
and assist farmers with selecting 
the correct fertilisers and quantities 
required. In essence, it helps emerg-
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Communicating about science and strong materials
successful with many teachers using 
entries as part of their standardised 
assessments. 

The teachers now look forward to 
this event as a way of stretching their 
learners and giving them a chance for 
external exposure. Teachers are also 
encouraged to be involved with local 
and international workshops on mate-
rial science.

The CoE-SM’s methodology is ele-
gant in its simplicity — all research 
that is scientifically correct must be 
both repeatable and explainable.  

All experiments are either repeated 
and/or are part of a suite of experi-
ments which must follow discern-
ible trends and be comparable with 
literature values or values for similar 
experiments.  Where necessary, all the 
raw materials are analysed and, where 
possible, experiments are performed 
using diff erent techniques.  Anomalies 
are studied, and the experiments 
repeated.  

Only once the work has been fi nal-
ised and checked is it presented at a 
conference or seminar to obtain feed-

back before being submitted to repu-
table, peer-reviewed journals.

“Overall, we believe that our work is 
highly benefi cial because it showcases 
science and engineering, as well as 
the research in the various areas, and 
exposes this to learners,” concludes 
Cornish. “While it is not expected 
that every learner will be attracted 
to apply for science or engineering, it 
continues to improve and extend their 
knowledge of diff erent tertiary educa-
tion topics, and demonstrates their 
importance.” 

Shelli Nurcombe-Thorne 

T
he Centre of Excellence 
in Strong Materials (CoE-
SM) is one of seven centres 
of excellence created by 
the South African depart-

ment of science and technology and 
National Research Foun-
dation. Not only does it 
coordinate the activities 
of six universities and gov-
ernment research insti-
tutes across South Africa 
on research into strong 
materials (materials that 
maintain their distinctive 
useful properties under 
extreme conditions), but it 
has graduated 53 PhDs, 71 
MScs, published 613 jour-
nal papers and registered 
eight patents.

According to Professor 
Lesley Alison Cornish, 
director of the CoE-SM, 
one of the centre’s key 
focus areas is using cutting 
edge and exciting research 
to develop students. 

“We leverage a number 
of communication plat-
forms across a variety of 
disciplines and academic 
backgrounds to attract 
prospective students. 
Our aim is to communi-
cate the importance of 
our research into strong 
materials, and science 
and engineering as a 
whole, to illustrate how it 
will impact South Africa, 
human capacity develop-
ment, career opportuni-
ties and technological 
advances,” says Cornish.

Over and above its 613 
published journal papers, 
as well as monthly news-
letters, the CoE-SM spends 
hundreds of hours host-
ing workshops and visit-
ing schools, universities, 
career fairs, open days and 
National Science Week. 
The aim is to explain the 
importance of science and 
engineering and demon-
strate its research. 

The CoE-SM routinely 
generates journal papers, 
conference papers, formal 
presentations, informal 
presentations to societies, 
motivational speeches, 
book chapters, reports 
and posters. It even goes 
as far as having T-shirts 
printed. 

The CoE-SM also part-
ners with the National 
Science and Technology 
Forum (NSTF), Council 
for  Sc ient i f i c  and 
Industrial Research and 
the Moipane Academy to 
present specialist lectures 
on science and engineer-
ing to undergraduate and 
postgraduate students, 
as well as to women in 
physics.  

One of the CoE-SM’s 
most successful outreach 
programmes is its annual 
competition aimed at 
sparking interest in sci-
ence and engineering 
among Grade 10 learners 
across the country. Over 
the years, the competition 
has become increasingly 

Communication for 
outreach and creating 
awareness

Professor Lesley 
Alison Cornish, 
director of 
the Centre of 
Excellence in 
Strong 
Materials 
based at the 
University of the 
Witwatersrand 

SKA SA has since the inception of the Human Capital Development Programme 12 years ago, provided 943 grants 
for support at all academic levels. 
 
This has ensured a continuous throughput of young people moving into relevant studies and research, and to put 
in place the required supervisory and teaching capacity to support students. 
 
Of these grants, 378 are for studies in Engineering and 565 are for studies in Physics, Astrophysics and Astronomy. 
257 grants were awarded to women, while 686 grants were awarded to men. 
 
Students in SKA SA partner countries have also benefited: 118 grants in total went to Botswana (19), Ghana (8),  
Kenya (22), Madagascar (35), Mauritius (17), Mozambique (4), Namibia (6); and Zambia (7).
 
More than 700 grants were received by South Africans, 16 went to other African nationals, and 70 were awarded 
to non-African nationals.  
 
In addition to this, SKA SA has awarded bursaries, for university studies in science and technology, to nine learners 
in total who matriculated from Carnarvon High School in 2015 and 2016. 
 
Robyn Ford, Cotenay Hoorn, Maxene de Wee and Nigel Maans, all matriculants from the class of 2016 at Carnarvon 
High School, have been accepted to study at the University of the Western Cape, the University of the Free State 
and Sol Plaatje University respectively, and the bursaries from SKA SA are funding their studies.

SKA SA creates a pipeline of excellence, 
from school level to research chairs 

Contact us: 
3rd Floor, The Park 
Park Road, Pinelands 
Cape Town, South Africa
Tel: +27 (0) 21 506 7300
www.ska.ac.za

Robyn Ford 
BSc Computer 

Information Systems

Nigel Maans
BSc Data Science

Maxene de Wee
BSc Computer 

Technology

Cotenay Hoorn 
BSc Computer 

Science

Delegates at the 2016 SKA SA Postgraduate Bursary Conference held in Cape Town. 
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  By developing knowledge  
    based solutions through
       studying society and the           
         interaction between and
        amongst individuals, 
              the Human Sciences        
                 Research Council 
                    seeks to contribute
                      to a better quality
                           of life for all 
                              South 
                       Africans.

The HSRC applauds the 200 
y o u n g  c i t i z e n s  w h o  a r e  

reshaping our nation

We congratulate the 200 Young South Africans 
who are reshaping our nation and transforming 

the lives of our people 
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