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LOCAL IMPACT, GLOBAL

REACH
Wits is a research-intensive 

university, one of the 
leading institutions on 

the continent that produces world-
class research that transforms our 
lives and society in multiple ways.

Our exceptional academics create new knowledge, 
explain novel discoveries, impact on policy development, 
change the way we do business, promote human rights 
and social justice and help us to think critically to find 
alternative solutions to the pressing challenges of the 
future. 

Wits offers a free space for the exchange of ideas, a 
platform for opposing voices to find common ground, and 
a vibrant intellectual community that fosters debate and 
knowledge transfer both in and beyond our lecture halls. 

More than 85% of our research is published in 
international journals, with Wits publishing more papers 
in Science and Nature than any other African university. 
From telling the story of life, to finding solutions to deep- 
level mining problems; from searching for the Higgs 
boson at CERN, to understanding the complexities of 
human interaction, our researchers are working with the 
best in the world to change our society for the better. 
Wits has an extensive footprint across the continent. 
Through our networks, including the African Research 
Universities Alliance, we are leading public health 

programmes that are saving lives, uncovering Africa’s 
mineral resources, and serving as a hub to facilitate 
research and postgraduate training with leading local 
and international institutions. 

We have doubled our research output in recent years, 
with a 32% increase since 2012. The combination of 
talented researchers, curious postgraduate students, 
ever increasing numbers of postdoctoral fellows and 
state of the art equipment are contributing to the 
acceleration of research generation at Wits.

We host the largest number of Department of Science 
and Technology-  National Research Foundation Centres 
of Excellence in the country and have just appointed 
14 new Distinguished Scholars who, together with 
our rated scientists, will add tremendous research and 
supervisory capacity to our academy. 

The stories on the following pages will provide you with 
a glimpse into the diverse world of research at Wits. 
They provide an indication of the exceptional research 
that will ultimately result in a better future for all.

Professor Adam Habib
Vice-Chancellor and Principal
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Wits is a leading, internationally 
ranked, research-intensive university 
on the continent. We encourage cross-
disciplinary research and collaboration 
with the best research institutions in 
South Africa and across the globe. 

 

Some of Wits’ 
impactful research 
projects are reflected 
on the following pages.

RESEARCH

Institutions that Wits co-publishes  
since 1980with and which most cite Wits

A Wits-led international research team stunned the 
world when they announced the discovery of a new 
species of human relative, named Homo naledi, the 
single largest fossil hominin assemblage comprising of at 
least 15 skeletons, found in Africa. 

Professor Lee Berger, team leader of the Rising Star 
Expedition and Professor Paul Dirks also revealed that 
this species appears to have intentionally deposited its 
dead in the cave’s Dinaledi Chamber.  The first research 
was published in the open access journal elife in 2015.

MEET THE REMARKABLE

HOMO
NALEDI Professor Lee Berger



Wits has achieved some key milestones 
in recent years and our research 
output is on an upward trajectory. 

This is largely due to the commitment of our outstanding researchers and a strong 
determination by the University to create an environment conducive for high- 
quality research to take place. To this end new Centres have been established, key 
appointments have been made, new state of the art software and equipment is in 
place and new research management systems have been established. 

This publication cannot cover the richness and diversity of research at Wits. 
However, it serves as an indication of the type of activities underway, with more 
detailed information available on the Wits website.

OUR
EXCEPTIONAL RESEARCH 

Some of our key achievements in recent years include:

- increasing the number of rated researchers to 331 (including 22 A-rated, world-leading scholars), the  
 highest  we have achieved to date; 

- hosting the largest number of prestigious Department of Science and Technology-National Research  
 Foundation Centres of Excellence in the country;

- raising R 269 million in research income, which ranks amongst the highest in the country; 

- publishing the largest number of articles in Science and Nature compared to our national counterparts;

- continuing to publish globally with just over 85% of all our publications featuring in international journals; 
 
- increasing research output by 32% over two years; 

-          continuously rising through the major international ranking indexes; and
 
-          increasing the number of postdoctoral fellows from 139 in 2013 to almost 200 in 2014.

Wits has made great strides in obtaining funding in recent months. This includes:

- earning major grants from local and international funders, including the University of North Carolina, the  
 Wellcome Trust, Carnegie Corporation of New York, NRF, DST and the German Government, 
 
- allocating R102.7 million, of which R19 million was for equipment to the University Research Committee,
 
- making available R10 million to the University Research Committee’s budget to increase research   
 incentive funds paid to publishing authors. A differential payment was introduced, according to whether  
 a journal article appeared in a local journal or one indexed on an international database (ISI and IBSS),
 
- obtaining four new equipment grants to the value of R15.8 million from the NRF, with the University  
 contributing a further R16.8 million to these purchases,
 
- obtaining an NRF Flagship Project in vaccine development in 2015, and
 
- managing 15 projects which ran in 2013 under the NRF’s THRIP Programme, bringing in R8.4 million  
 from the NRF and R16.3 million from industrial partners. Collaboration with industrial partners will   
 continue to be indispensable to our research endeavours.
 

 

Each year the University selects a winner of the 
prestigious Vice-Chancellor’s Research Award and in 
2014 the Award went to Professor Lyn Morris, from 
the National Institute for Communicable Diseases. 
Professor Morris is a recognised world authority in the 
field of HIV virology.  The 2015 co-winners are Professor 
Derick Raal and Professor Christopher Henshilwood. 
Read more about their achievements on p. 46 and 
p. 76 respectively.
 
The Friedel Sellschop Awards, which recognise 
excellence and exceptional potential in emerging 
researchers, were awarded in 2014 to Drs Lisa du Toit 
(Pharmacy), Kevin Harding (Chemical Engineering), 
David Hornsby (International Relations), Benita Olivier 
(Physiotherapy), Jo Vearey (Migration) and Senthilkumar 
Venkatachalam (Construction Economics). A partial 
contribution to the Sellschop Awards came from a 
Research Development Grant from the DHET but 
the bulk of this R 2.3 million grant was earmarked 
for researchers in an earlier stage of development, 
providing for teaching buy-outs and writing retreats.
 
The Wits research spectrum is too vast to feature in 
one booklet. Please visit www.wits.ac.za/research to 
learn more about our extraordinary researchers, our 
outstanding achievements and the numerous awards 
and accolades that our outstanding researchers have 
achieved in recent months.

Professor Zeblon Vilakazi
Deputy Vice-Chancellor : 
Research and Postgraduate Affairs
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FOCUSED FOR 30 YEARS
RESEARCHWits has been a research-focused University for the 

past 30 years.  According to the Web of Science, a 
Thomson-Reuters index of international scholarly 
journals and books, Wits is now publishing at its highest 
level in international journals (also called ISI publications). 
 
Citations are often used as a proxy for the quality of 
published research. In the past 34 years (1980 - 2014) 
articles published by Wits-affiliated authors attracted 
a total of 416 514 citations with an average annual 
citation rate of 11 900. 

The top four contributing disciplines are clinical 
medicine, physical sciences, life sciences and social 
sciences. The five journals that carried the most Wits-
authored publications are the South African Medical 
Journal (76 papers), PLoS ONE (68 papers), Aids Research 
and Human Retroviruses (55 papers), the Journal of High 
Energy Physics (38 papers) and Global Health Action (31 
papers). In 2014, Wits authors published two papers 
in Nature and one in Science, the highest impact factor 
journals publishing articles in general scientific research. 

The Elsevier index, called Scopus, which indexes many 
more scholarly journals, conference proceedings and 
books, especially in the disciplines of social sciences and 
humanities, indicates that Wits’ authors produced 2 230 
articles in 2014.  The five disciplines that contributed 
the most to this total were medicine (894 articles), 
social sciences (391 articles), physics and astronomy 
(235 articles), arts and humanities (230 articles) and 
agricultural and biological sciences (215 articles).

Quality and quantity of research at a 
record high

These articles published in 2014 have already received 
1 415 citations with an average citation intensity, a time 
sensitive bibliometric, of 0.6 citations per paper. 

The Department of Higher Education and Training 
(DHET) provides a subsidy based on the number of 
accredited research output units.  These units are 
calculated using the so-called fractional author count 
method that assigns units to the number of co-authors 
of each publication. The number of submitted units has 
grown by 80% over the past seven years, with year-on-
year growth rates of 7%, 17% and 15% respectively in 
the last three years.  

It is particularly pleasing to see that the book as a vehicle 
of sharing new knowledge is also growing in popularity 
at Wits. Wits submitted 1 513 units of research 
published in 2014.  The contributions of organisational 
entities to this total are shown in the table with their 
annual growth rates.
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Collaboration with the best locally and 
globally

Research in recent years has become an increasingly 
collaborative effort. This trend is well illustrated by 
examining the number of papers co-authored by Wits 
academics with colleagues at the University of Cape 
Town (UCT), our most intense collaborating partner.   

Between 1980 and 2006 the number of Web of 
Science documents co-authored by Wits- and UCT- 
affiliated academics never exceeded 50 per year.  In 
the eight subsequent years (2007 to 2014) the annual 
production has increased fivefold to a maximum of 250 
publications in 2014.

However,  Wits authors also collaborate with colleagues 
working in universities across the globe. Since 1980 and 
focusing only on Times Higher Education (THE) ranked 
universities, Wits authors have collaborated mostly with 
colleagues from UCT, Harvard University (USA), the 
University of Oxford (UK), the University of Washington 
(USA), and University College London (UK). 

Over 34 years (1980 – 2014) these collaborations have 
led to many citations, as shown in the table alongside.

Amongst South African universities, the five universities 
with which Wits authors collaborate most, listed in 
decreasing order of citations received in the last 34 
years, include UCT (29 965), the University of KwaZulu-
Natal (16 577), the University of Johannesburg (11 436), 
the University of Pretoria (10 228) and Stellenbosch 
University (8 978).
   

Name of THE Ranked 
Universities

Web of Science 
Documents

         Category Normalised                
C       Citation Impact

Times Cited

University of Cape Town 1 537 2.31 29 965 

Harvard University 621 4.62 23 779 

University of Oxford 631 4.40  19 991 

University of  Washington 531 4.84 18 577 

University College London 584 4.49   17 932 

 

Nobel Prize Laureates
The pinnacle of achievement in research is commonly 
recognised to be the Nobel Prize.  Wits is therefore 
justly proud of Sydney Brenner (Physiology/Medicine, 
2002), Nadine Gordimer (Literature, 1991) and Aaron 
Klug (Chemistry, 1982).

Our fourth Nobel Laureate is of course Nelson 
Mandela for Peace in 1993.

Rated researchers by Faculty 

Rating Commerce, Law 
and Management

Engineering and the Built 
Environment Health Sciences Humanities Science Total

A 0 1 7 4 10 22

B 7 7 18 22 41 95

C 16 20 22 35 57 150

P 0 0 0 0 2 2

Y 6 6 8 14 27 61

L 0 0 2 0 0 2

Total 29 34 57 74 137 331

Harry Oppenheimer Fellows
The most prestigious research prize awarded in South 
Africa is arguably the Harry Oppenheimer Fellowship. 
Since its inception in 2001, Wits academics have won 
four out of 15 awards. They are Prof. David Glasser for 
sustainable engineering (2001), Prof. Norman Owen-
Smith for ecology (2005), Prof. Duncan Mitchell for 
mammalian physiology (2010) and Prof. Helen Rees for 
reproductive health and HIV vaccines (2015).

NRF-rated scholars
The National Research Foundation (NRF) annually 
conducts a voluntary peer evaluation of individual 
researchers’ impact on their research communities. In 
2014,  Wits had 331 rated researchers of which 22 were 
regarded as leading international scholars (A-rated). 
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Faculty School Person Number of papers Times cited

Commerce, Law and 
Management

Governance Mark Orkin 4 20

Governance Prof.  Mike Muller 2 12

Engineering and the 

Built Environment

Chemical and Metallurgical Engineering Prof.  Nicola Wagner 4 20

Chemical and Metallurgical Engineering Prof.  Iakovos Sigalas 5 15

Health Sciences

Public Health Osman Sankhoh 26 465

Clinical Medicine Prof. Paul Ruff 6 175

Humanities
African Centre for Migration and Society Prof.  Marlise Richter 4 22

Media Studies Prof.  Wendy Williams 2 6

Science
Physics ATLAS Collaboration 73 1 021

Physics Prof. Sergio Colafrancesco 10 115

The Wits-affiliated researchers that produced the most research in 2014 are listed in the table below.
   

Name Web of Science Documents Category Normalised Citation Impact

Dr German D Carrillo Montoya 78 1.33

Prof.  Vickey Boeriu 75 1.41

Prof.  Trevor Vickey 74 1.26

Prof. Bruce Mellado 73 1.38

Dr Xifeng Ruan 73 1.39

 Dr Xiaohui Chen 63 1.41

 Dr Yen-hsiang Huang 30 2.13

Dr Catherine Hsu 28 0.35

Prof. Shabir Madhi 23 1.45

 Dr Pradeep Kumar 20 0.80

Prof.  Viness Pillay 20 0.80

Prof.  Helen Rees 20 1.36

Prof.  Yahya Choonara 19 0.84

Prof. Shane Norris 19 1.28

Prof. Kathleen Kahn 17 1.39

Prof. Sergio Colafrancesco 16 0.46

Dr Lisa du Toit 16 0.62

Highly-cited researchers – some of the world’s leading scientific minds at Wits 

Over 3 000 researchers earned the distinction of writing the greatest numbers of reports officially designated by Essential Science Indicators as Highly-Cited Papers, 
ranking amongst the top 1% most cited for their subject field and year of publication, earning them the mark of exceptional impact.

In 2014, three Wits researchers were ranked as highly-cited – Prof. Christopher Henshilwood (archaeology), Prof. Rachel Jewkes (public health) and Prof. Lyn Wadley 
(anthropology).

Wits celebrates the two most highly-cited researchers in each faculty annually.  The selection is based on the number of citations recorded at March 2014 for journal 
articles published in 2013.
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COMMERCE,
LAW AND 
MANAGEMENT

F A C U L T Y  O F



Situated in the heart of the economic hub of the African 
continent and connected to the most powerful and influential 
industrial, commercial and social agents in the country, the 

Faculty of Commerce, Law and Management pursues a vibrant 
research agenda that changes the way South Africa works. 

Our research changes the way we do business and how we practice law and 
economics. It ultimately influences the public policy that builds the public sector and 
it grapples with the economic and social challenges facing our country and the wider 
global South.

WORKS
CHANGING THE WAY SOUTH AFRICA

Research is a priority for the Faculty as it enables us 
to transfer new knowledge to our curricula and to 
ensure that our students are at the leading edge of 
their professions. We are developing the future CEOs, 
auditors, accountants and lawyers who will build our 
country and make their mark both locally and globally 
in the coming years. 

At the same time, we are proud to share the core values 
that are required to transform society for the better, be 
it through our courses on ethics or our commitment to 
human rights for all. 

Professor Imraan Valodia
Dean 
Faculty of Commerce, Law and Management

M E S S A G E  F R O M  T H E  D E A N  O F  C O   M   M E R C E ,  L A W  A N D  M A N A G E M E N T

Our research entities are helping to grow our reputation 
and collaborative networks in areas of economics, 
finance, law and public administration. In 2014, the 
Faculty exceeded its research target with a 34% 
increase in publication units from 2013. The Faculty’s 
2014 research footprint spreads across 92 academic 
journals, 30 scholarly books and numerous conference 
proceedings.

Our research remains internationally visible with 
over 70% of our journal article outputs published 
in internationally accredited International Scientific 
Indexing (ISI) and International Bibliography of the 
Social Science (IBSS) journals. We have grown our 
number of NRF-rated researchers to 30 and we have 
seen an increase in the amount of internal and external 
funds available for research work. 

The Faculty is also attracting high-profile leaders from 
the public and private sectors. Read more overleaf.

The Faculty is well-positioned and with our combination 
of expertise in the areas of finance, economics and the 
legal and regulatory environment, we have the unique 
potential to contribute to the economic and social 
challenges facing South Africa and, more broadly, the 
developing world.
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The Faculty of Commerce, Law and Management continues to attract leading academics, researchers 
and top students. However, we are also gaining from the experience of leaders in the private and public 
sectors, who add value to the teaching, learning and research experience in the Faculty. We highlight 
three such leaders below, who have joined the Faculty in various capacities in recent months.

LEADING
FIGURES JOIN THE FACULTY

Tito Mboweni 
The former Governor of the South African Reserve 
Bank, Tito Mboweni, joined Wits in August 2015 as an 
Honorary Professor in the School of Economic and 
Business Sciences just after being appointed to the 
Board of the New Development Bank (BRICS Bank) as 
a Non-Executive Director.

“I am delighted to be associated in such a 
meaningful way with Wits, its students and 
faculty. As one of the leading institutions 

located in the heart of the financial markets 
in South Africa and on the continent, Wits 
has an important contribution to make 
through its academic endeavours in these 
relevant areas,” says Mboweni.

Probably best known as the former Governor of 
the Reserve Bank (1999 – 2009) and the Minister of 
Labour (1994 – 1998), Mboweni currently serves as an 
advisor to Goldman Sachs International. He is the Non-
Executive Chairman of the Boards of Nampak Limited, 

SacOil Holdings Ltd, Accelerate Property Fund and the 
African Centre for Economic Transformation. 

He is a Non-Executive Director of Discovery Ltd and 
a Non-Executive Director of PPC. He has held several 
noteworthy positions in the ANC and the private and 
public sectors.

Mboweni holds a BA in Economics and Political 
Science from the University of Lesotho and an MA in 
Development Economics from the University of East 
Anglia in the United Kingdom. 

The appointment is located in the School of Economic 
and Business Sciences. “Given our current economic 
circumstances and Africa’s role in the global economy, 
we require many more intellectuals of the calibre of Mr 
Mboweni to influence young minds and to develop our 
future leaders,” says Wits Vice-Chancellor and Principal, 
Professor Adam Habib.

Dr Reuel Khoza
Dr Reuel Khoza, the former chairman of the Nedbank 
Group Limited, joined the Wits Business School (WBS) 
as a Visiting Adjunct Professor in August 2015. 

“I am looking forward to my tenure at the 
Wits Business School, not only because it 
plays a significant role in Africa as a centre 
of critical discourse around issues facing 
our continent but also as an institution 
from which the global leaders of tomorrow 
will graduate,” says Khoza.

Khoza is currently the Chairman and a major 
shareholder of Aka Capital (Pty) Limited and  a 
director of several companies. He was the founding 
Chairman of the Nepad Business Foundation. He 
served as the Chairman of Eskom from 1997 to 2005 
and as a director of a number of companies including 
the JSE Limited, IBM SA and the Liberty Life and 
Standard Bank Group. He is a fellow and President of 
the Institute of Directors in southern Africa and the 
author of six books on leadership.  

Khoza holds an Honours in Psychology from the 
University of the North and an MA in Marketing 
Management from the University of Lancaster (UK).  
He also holds an Engineering Doctorate from the 
University of Warwick (UK). He has completed the 
Programme for Management Development at the 
Harvard Business School (US) and the International 
Programme for Board Members at the IMD Business 
School in Switzerland. He has an Honorary Doctorate 
of Law from Rhodes University. “Our curriculum at 
the WBS is based on the technical, critical thinking 
and emotional intelligence skills that are going to 
be needed in 2020 and beyond to successfully do 

business in Africa. This, together with our values-based 
approach and strong emphasis on leadership and 
character excellence means that Dr Khoza is a perfect 
fit for the WBS. We are very honoured to have him 
here,” says Prof. Steve Bluen, Head of the WBS.

Max Sisulu
The former Speaker of the National Assembly (2009 
– 2014),  Max Sisulu joined the Wits School of 
Governance recently.  He holds a Masters in Political 
Economy from Piekhanov Institute (Moscow) and a 
Masters in Public Administration from the Kennedy 
School of Government (Harvard, US). 

He has also worked with the University of Sussex’s 
Institute of Development Studies and was awarded a 
Govan Mbeki Research fellowship at the University of 
Amsterdam (Holland). Sisulu served as a member of 
Parliament and Chairperson of the Portfolio Committee 
on the Reconstruction and Development Programme 
from 1994 until 1998. In 1997 he served as the Chief 
Whip of the ANC. He also served as a board member 
of several organisations including African Rainbow 
Minerals and Imperial Holdings. 

He was an advisor to the Minister and the Department 
of Environmental Affairs; a member of the National 
Environment Advisory Forum and Deputy Chief 
Executive Officer of Denel from 1998 until 2003. Sisulu 
served as a Chairperson of Ukhamba Holdings, Londani 
Coal and African General Equity Logistics. He also 
served as the Group General Manager of Sasol from 
2003 to 2006. He has held several positions within the 
ANC over a number of decades. 

Associate Professor Tito Mboweni

Dr Reuel Khoza

Max Sisulu
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Twenty years ago, the field of entrepreneurship 
was just a vague concept, only taught as a 
subject at MBAs around the country, but 
Prof. Boris Urban, the Lamberti Chair in 

Entrepreneurship in the Wits Business School has spent 
the last six years of his life establishing it as a dedicated 
field of research.  Being appointed as the first Chair in 
2009, Urban believes that it is critical for South Africa 
to establish a business friendly environment wherein 
entrepreneurs can thrive.

“Entrepreneurship is one of the most 
important tools that we have to solve the 
unemployment problem in South Africa 
but to do this we need to create the right 
environment as well as an entrepreneurial 
mind-set for it to prosper,” he explains.  

Our country, which is lagging behind our neighbours 
like Angola and Mozambique in creating citizens with 
a true entrepreneurial spirit, needs to create a critical 
mass of quality high-growth entrepreneurs to help root 
out unemployment and to create jobs. The only way 
to do this is through good education and legitimising 
entrepreneurship as a field of research.  “The scholarly 

SOLVING
UNEMPLOYMENT IN SOUTH AFRICA

Professor Boris Urban

part is critical. Unless we have good education, we are 
never going to have a critical mass of entrepreneurs,” 
he says. 

Urban’s research is interdisciplinary and juxtaposes 
commercial and social issues.  To advance scholarship, 
his published works reflect a deep understanding 
of the multifaceted nature of entrepreneurial 
behaviour. His primary research agenda is to 
integrate the personal and social foci of causation 
within a unified explanatory structure in order 
to understand entrepreneurial behaviour at the 
individual, organisational and societal levels.

“Hopefully through my efforts and my international 
collaborative projects, we are moving the field 
beyond just policy discourse. By adopting an 

evidence-based approach which follows the science-
informed practice of entrepreneurship, we are 
building relevant African theory and models,” he 
elaborates.  His goal is to create a new cadre of 
researchers in the field in South Africa and to take 
entrepreneurship to the next level. 

“I would like to elevate the field so that more nuanced 
and complex relationships in entrepreneurship are 
unveiled so as to identify differential typologies 
and impacts of entrepreneurial actions.”  While it 
is difficult to build an entrepreneurial ecosystem, 
Urban – who sits on various government and 
private sector advisory boards – believes that in 
time, an entrepreneurial culture can be cultivated in 
the country. 

“It takes time, it takes realistic interventions, and 
it takes more than just building hype or setting up 
development agencies,” he says. “It takes serious 
investment in human and social capital to increase 
the country’s total entrepreneurial quotient. Unless 
individuals feel that they are empowered with the 
relevant knowledge and skills required to create 
value – not only as entrepreneurs, but for established 
companies and society as a whole, we are never 
going to have a critical mass of entrepreneurs.” 

Urban, an NRF-rated scientist, is a leading researcher 
and Professor in Entrepreneurship, has published 
more than 70 peer-reviewed academic journal 
articles, including in high-impact ISI and Financial 
Times top-ranked journals. He has also won a 
number of awards including the Research and 
Knowledge Exchange award from the UK-based 
Institute of Small Business and Entrepreneurship. 
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Professor Miracle Benhura and Dr Prudence 
Magejo from the Wits School of Economic and 
Business Sciences are studying the returns on 

education in Zimbabwe using data from the 1995 and 
2003 Zimbabwean Poverty Assessment Study Surveys 
in conjunction with the 1996 and 2001 South African 
Census data. The main purpose of the study is to 
establish why many of their compatriots left Zimbabwe, 
their home country in search of work in South Africa.
 
“Zimbabwe suffered a substantial brain 
drain between 1995 and 2008 and we 
decided to look at the reasons why skilled 
workers were leaving the country,” says 
Magejo.
 
Benhura and Magejo studied about 10 000 documented 
Zimbabwean citizens, living in South Africa in 2001 and 
found that mainly prime-aged workers came to South 
Africa in search for work. They also found that highly 
qualified workers experienced the highest decline in 
returns on education during the Zimbabwean crisis.
 

ANALYSING
ZIMBABWE’S BRAIN DRAIN

“The low reward for skills potentially explains the 
brain drain in Zimbabwe.  Based on the results, one 
avenue to mitigate the problem would be to offer 
better returns on education,” adds Magejo.
 
After completing their PhDs at the 
University of Cape Town and University 
College Dublin in Ireland, respectively, 
Benhura and Magejo could not find 
well-incentivised jobs in Zimbabwe. 
“Zimbabwe was already in a crisis when 
I finished my PhD in 2007 which pushed 
me to consider job offers in South Africa,” 
explains Benhura.
 

As labour and development economists, Benhura 
and Magejo are interested in determining whether 
Zimbabwe’s development policies in terms of politics, 
education and employment contributed to the 
country’s brain drain. “Most literature on the subject 
is only anecdotal and we wanted to provide scientific 
evidence on the subject,” says Benhura.
 
As a separate research project, Benhura and Magejo 
are also studying South Africa’s labour unions and their 
role in the labour market. “Unions are very strong in 
South Africa, compared to other African countries, so 
we looked at their contribution to inequality and also 
sought to identify the workers who benefit the most 
from union membership,” she adds.
 
They found that lower income workers benefited 
most from union membership, compared to their 
higher income counterparts. Further, they found that 
union membership confers better compensation on 
members compared to non-members. “This union 
premium partly contributes to wage inequality in the 
South African labour market,” says Magejo.
 
Both Benhura and Magejo want to focus on issues 
of poverty and inequality in their future research.  
The plan is to broaden the scope to other African 
countries, since very little is known on the subject.

Professor Miracle Benhura      Dr Prudence Magejo
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The South African education system is setting 
up whole generations of school-leavers to fail 
by poorly equipping them to study in a second 
language.  Volker Schöer, a statistical economist 

in the Wits School of Economics and Business Sciences, 
is currently studying how the labour market selects 
candidates from masses of unschooled job-seekers in 
the country. 

“If we think that education is supposed to allow access 
to the labour market and that education influences 
what employers think about candidates and how 
jobs are allocated, then we need to understand more 
about how firms select candidates, how they use social 
networks to select and what they require,” says Schöer. 
Schöer found that whether a person has one year of 
education or 11 years, they are seen in completely the 
same light if they don’t have a matric certificate. 

Volker Schöer

EDUCATION
SYSTEM SETS LEARNERS UP FOR FAILURE

“Companies see it that a matric certificate 
shows that a person can read and write 
and can be trained but that a person 
without it stands no chance,” says Schöer.

In his efforts to study the shortfalls of the education 
system, Schöer teamed up with Prof. Brahm Fleisch 
from the Wits School of Education and tested first 
-year students at Wits on both their mathematical 
and language abilities. “There was a massive difference 
between English first language students and those who 
use it as a second language. In maths, students who used 
English as a second language also had a problem. 

‘‘They were very good with procedural problems but 
struggled when they needed to take a problem one 
step further,” he elaborates. Schöer and Fleisch also 

tested around 2 500 grade four pupils from 100 average 
performing schools, according to the Annual National 
Assessments (ANA), to test their English language 
competencies as second language speakers, with the 
hope of introducing an educational intervention in 
that grade to fix the problem. While children at these 
schools were just as eager to learn and please their 
teachers as in schools with better resources, the results 
were horrifying. Out of a total of 51 marks in an English 
language assessment which tests language competencies 
that the learners are supposed to have learned during 
the foundation phase (grade 1 to grade 3), the average 
mark of the grade four learners was nine marks, which 
was less than 20%. 

“We found they are too far behind,” he says. “All 
the disadvantages start at grade one and build up 
throughout the schooling career. Our intervention 
was too weak to address these shortfalls in grade four. 
You have to start at grade one.” The further learners 
advance in their schooling careers, the wider the gap 
becomes and by the time they leave school, companies 
are not interested in employing them. 

“Right from the beginning, they are set up for failure 
and it is passed on year after year,” explains Schöer.  
“The gap doesn’t shrink. It increases. Giving matric 
won’t solve the skills mismatch.  We need to see how 
we can improve the education system.” Following this 
research, Fleisch has already set up an intervention 
programme with some of the worst performing schools 
in Gauteng. The North West Department of Education 
has implemented a similar programme and Limpopo 
will start an intervention programme next year. 
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Professor   Warren Maroun from the Wits School 
of Accountancy is examining how companies 
are reporting on different sustainability metrics 
in their integrated reports.Maroun recently 

started research into the corporate reporting by JSE-
listed companies, including how they communicate the 
impact of serious environmental and social issues to 
their stakeholders.

While South Africa is seen as a world leader in terms 
of integrated reporting, companies fall short of linking 
the impacts of their social, human, manufacturing and 
environmental capital in their reporting, mainly due to a 
lack of knowledge of how this should be done.

“If you think about accounting, the first thing you think 
about is income statements and balance sheets. How 
do you take non-financial issues like the extinction of 
species, global warming and social unrest into account? 
How do you work out what their cost to the company 
is? How do you report that information in your annual 
integrated report?” he asks. 

“What companies are supposed to do is 
to give you a very complete picture of 
how they create value.” 

A good integrated report includes traditional 
financial performance but must also take into account 
environmental, social and ethical considerations. This is 
something which companies are struggling to achieve.

Professor  Warren Maroun

“A traditional accounting system is rand and cents 
focused.  We measure everything in terms of rand value. 
Now we have to take into account these important 
performance issues and it is very difficult or almost 
impossible to quantify them,” he says.

As an example, he asks how a mining company explains 
to investors the cost of improving the accommodation 
of mine workers so that they do not have a Marikana-
type incident. How do they measure how satisfied 
the employees are with the reforms that they have 
introduced? How do they communicate the impact 
that the reforms have had on their financial returns and 
how do they understand and quantify the improvement 
in efficiency in operations in their manufactured capital 
as a result?  “A truly good integrated report is able to 

SUSTAINABILITY
HOW DO SOUTH AFRICAN COMPANIES REPORT ON 

explain links between different types of capital - financial, 
manufacturing, social, human and environmental capital. 
It describes the relationship between these types of 
capital and quantifies the relationship,” says Maroun. 
“The companies are able to identify the capital and 
they are able to describe the relationship but the 
actual interconnection and the quantification of the 
relationship between the capital is extremely difficult 
to achieve.”

While he is only seven months into the project, 
Maroun is confident that he will be able to come up 
with some answers.  However, the deeper he gets into 
the research, the more questions arise.  Maroun is a 
Chartered Accountant and a Wits lecturer.  He holds a 
PhD from Kings College, London.

?
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ENGINEERING 
AND THE BUILT
ENVIRONMENT



Nothing in the modern world is possible without engineering, an area in which 
Wits specialises. Wits is at the forefront of developing highly skilled engineers for 
South Africa, although highly trained engineers are in demand the world over. 

We are working intensely with the private and public sectors to tackle national problems 
like energy generation, deep-level mining, mining safety, water purification systems and 
transport and urban development, amongst others.  At the same time we are contributing 
to the economy through the development of a R700 million tech hub in Braamfontein 
and working closely with the mining industry to ensure that sustainability, safety and new 
mining methods are prioritised.  

SOLVI NG
SOUTH AFRICA’S REAL        PROBLEMS

The Faculty of Engineering and the Built Environment 
is home to nine externally funded centres: the National 
Aerospace Centre, the Centre for Mechanised Mining 
Systems, the Centre for Urbanised and Built Environment 
Studies, the DST-NRF Centre of Excellence in Strong 
Materials, the Centre for Sustainability in Mining and 
Industry, the Joburg Centre for Software Engineering 
and the Transnet Centre for Systems Engineering. We 
also host two 21st Century Institutes – the Wits City 
Institute and the Wits Mining Research Institute. 

M E S S A G E  F R O M  T H E  D E A N  O F  E N G I N E   E R I N G  A N D  T H E  B U I L T  E N V I R O N M E N T

Our plan for the future is to encourage 
collaboration amongst these entities 
to maximise our collective strengths, 
knowledge, skills and respective research 
repositories in order to promote 
innovation that will enable us to tackle 
national and global level problems using 
systems to save ailing municipalities, 
enhance public health systems, alleviate 
poverty and enhance food security.

An example of this type of innovation is the low-cost 
housing project directed by Prof.  Mitchell Gohnert and 
his team from the School of Civil and Environmental 
Engineering. A full-scale house was built on campus 
using the latest technology on thin shell structures, 
incorporating eco-friendly materials. The engineering 
advancement was in the design of the roof structure, 
which formed an optimal catenary arch. Special analytical 
methods were developed to predict and design the 
catenary shape, which enabled efficient resistance 
against environmental forces and minimised the amount 
of materials needed. The structure was constructed 
from cost-effective materials. The roof structure was 
constructed out of earth bricks and the walls were 
made of recycled building material.  The project was 
highly successful and the NRF named the research as 
the showcase project for 2014.

Prof. Ian Jandrell
Dean 
Faculty of Engineering 
and the Built Environment

Another example is the School of Electrical and 
Information Engineering that conducted the 
first of three surveys on the comparison of 
perceived and actual usage patterns and 
the use of different sources of energy 
in the household. The research was 
undertaken in the Naledi Trust village 
on the outskirts of Kroonstad in the 
Free State, where fuel cells will be 
piloted by Anglo American Platinum.

The Faculty’s publication output 
is on the increase. Contributing 
factors to this success include 
the increasing number of rated 
researchers in the Faculty, a high 
number of postdoctoral fellows who 
are producing papers, an escalation 
in research funding, our three South 
African Research Chairs and our 11 
externally-funded chairs.

We look forward to another 
productive year.



Dr Lesley Chown

Dr Lesley Chown, a Senior Lecturer in the 
Wits School of Chemical and Metallurgical 
Engineering has finally got her own 

R13.5 million Gleeble, thanks to funding from the 
National Research Foundation and Wits.  A Gleeble is a 
computerised simulator in which various performance 
parameters – such as strength, breaking point and heat 
qualities – of a specific material are measured.  

Chown has a special interest in the structure and 
property relationships in metallic alloys and the 
continuous casting processes of metals.  The production 
testing and development of new metals and alloys are 
usually highly complex and expensive processes but a 
system like the Gleeble allows these processes to be 
tested in a cost-effective way in the laboratory.

A sample of material is heated and mechanically worked 
while various performance parameters of interest are 
measured and recorded for later analysis. After the 
simulation is done, the microstructure of the material 
may also be examined.

“You can realistically simulate large- 
scale industrial changes and you can use 
combinations of different heating and 
cooling cycles to simulate processes like 
the hot-rolling of steel,” explains Chown.

She works with Prof. Lesley Cornish, Director of the 
DST-NRF Centre in Strong Materials at Wits, and Prof. 
Tony Paterson, the Chair of Welding funded by the 
South African Institute of  Welding.  Chown and her 
team will be using the Gleeble in collaboration with 
other academic institutions like the CSIR, industry 
partners and will develop human capital by training new 
students.

“We will also be supporting industry in process 
optimisation in thermo-mechanical processes and we 
will be roping in more postgraduate students. This will 
be a win-win situation for us and for the industry,” she 
adds. 

Chown also has her heart set on blue sky research, 
where she will be experimenting with various titanium 
alloys to produce cheaper titanium alloys for land-based 
use.  She started her career at Iscor before moving to 
Mintek and then Wits.  She has more than 15 years of 
experience working on an older version of the Gleeble. 

GLEEBLE
CHOWN GETS HER 
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The Wits School of Mechanical, Industrial and 
Aeronautical Engineering is about to make 
headlines for the development of a brand new 
technology to cool high-speed computers.

Under the leadership of Prof. Ionel Botef, who recently 
set up Africa’s first Supersonic Spray Technology 
laboratory at Wits, the team has devised a micro heat 
sink for computers that could operate above 3GHz by 
using a process called cold spray technology. 

The result is a porous copper micro heat sink that is 50 
times smaller than those currently used and which could 
cool computers much more effectively. The research 
paper on the development of this technology by PhD 
student Agripa Hamweendo and Botef has led them to 
apply for a patent licence on the manufacturing process. 
“We are currently busy with a paper for an 
ISI accredited journal but we are going to 
apply for a patent for the micro heat sink 
as a product itself too, before we submit 
the paper,” says Hamweendo.  

“Postgraduate students have three other patents in the 
pipeline.”  The manufacturing process of the heat sink 
involves the cold spray technology, in which various 
powder materials are applied by bombarding the 
substrates at a high velocity of between 300 and 1 200 
meters per second. The micro heat sink was created 
by spraying multiple layers of copper onto each other 
thereby creating multiple micro channels that serve as 
small ventilation shafts.

Professor Ionel Botef

COMPUTERS
COOLING HIGH-SPEED 

“The process can fabricate micro heat sinks with 
improved flow characteristics within micro channels, 
improved channel aspect ratios and multiple flow 
arrangements at the inlet and outlets,” explains Botef.

The cold spray process is highly versatile and can be 
used from the manufacturing of micro systems for 
electronics to the repair of large equipment such as the 
turbines in power stations.

Botef, who initially qualified as a mechanical engineer, is 
passionate about multidisciplinary studies and holds his 
PhD in Electrical and Information Engineering. 

“That was the best decision that I have ever made as it 
gave me an opening into another world.”  

When Botef first started out with the cold spray at 
Wits, he had to knock on the doors of his colleagues 
across campus to persuade them of the importance of 
the technology. 

“Since then we have built an integrated Cold Spray and 
3D Printing Laboratory and an academic team from 
various disciplines, including 37 postgraduate students 
from countries such as the Congo, Nigeria, Zambia, 
Zimbabwe and South Africa,” he adds.  Botef has worked 
in the aerospace industry with the likes of Rolls-Royce. 
He is widely published in accredited journals and is 
internationally sought after for his specialist expertise. 
“Our mission is to build capable people who can act at 
the right time and who make critical decisions timeously 
to make a real difference in the world,” he concludes. 
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Professor Natasha Sacks

It is always an honour to receive an award 
but when one of the largest international 
corporations in mining and engineering 
wants to know your secrets, you know 
that you are doing something right. 

Professor Natasha Sacks, Head of the Carbides 
and Cermets focus area in the DST-NRF Centre of 
Excellence in Strong Materials at Wits spends her days 
studying hard metals and how to reduce the wear and 
tear on material surfaces. As one of the leading experts 
in her field, Sacks helped develop the recycling of 
wear-resistant tungsten carbide metals for local tools 
manufacturer, Pilot Tools. This quickly attracted the 

attention of global mining corporation Sandvik, who 
wanted to know how they got the recycled tungsten 
carbide so pure. “It’s great when someone wants to 
know your secrets,” says Sacks. “Then you know that 
you are doing great stuff.”  She is an expert in tribology 
– a field that looks at how to reduce the wear of and 
friction on materials. “My lifelong interest has been in 
what makes a particular material function in a certain 
manner,” explains the recipient of the Louw Alberts 
award from the South African Institute of Tribology. 

“Tribology is a large field in the rest of the world but 
in South Africa people are only now realising that by 
reducing wear and friction, you can make maintenance 
easier and therefore cheaper.” Sacks’ two main research 
interests – tungsten carbide and tribology – fit together 
like a hand in a glove. Tungsten carbide is a wear 
resistant material, which may also be used to coat 
softer materials, while tribology is the science behind 
limiting wear.  “Tribology could be as simple as changing 
the angle of the tool on the surface during machining,” 
says Sacks. “However, it is also a highly complex science, 
involving the various materials, lubricants and additives 
and it makes up a major part of the operations in both 
the manufacturing and mining industries.”

Sacks serves on the editorial board of the International 
Journal of Refractory Metals and Hard Materials and 
served as a session chairperson at the International 
Conference on the Science of Hard Materials in 2014. Her 
aim is to make Wits a world expert in tribology and to 
expand both the consulting and education capabilities 
of the Laboratory. “I also want to expand our expertise 
in materials to energy and biomaterials and include 
tests on hip and knee joints,” she concludes.

LEVEL
TAKING TRIBOLOGY TO THE NEXT  

39



Professor Thokozani Majozi holds the DST-NRF Chair 
in Sustainable Process Engineering at Wits.

“Our main research area is sustainable process 
engineering, within which we are addressing two broad 
areas - batch chemical processes and continuous 
processes,” explains Majozi, whose PhD from the 
University of Manchester’s Institute of Science and  
Technology focused on the optimisation of multipurpose 
batch chemical processes.

More than 50% of South African chemical processes fall 
within the batch processing type. Ironically, none of the 
engineering undergraduate programmes in the country 
focus on this category of chemical processes.

In addition to handling time effectively, which is 
fundamental in the design and synthesis of batch plants, 
Majozi realised that there are still large gaps in our 
understanding of the associated utility systems in batch 
chemical processes. 

OPTIMISATION IN PROCESS
ENGINEERING

These include water and energy. “In general, batch 
processes use and generate smaller amounts of water 
and wastewater, respectively,” he explains. “However, 
the nature of industries in which they are generally 
encountered, like pharmaceuticals and agrochemicals, 
suggest that they have higher toxic levels in comparison 
to their continuous counterparts. Consequently, there 
is a need to develop dedicated techniques to optimise 
water use.” 

On continuous processes, Majozi’s group has been 
focusing on debottlenecking utility systems, with 
emphasis on steam system networks and cooling water 
systems. “Our approach is to look at the cooling tower 
and heat exchanger network as one unit because they 
work together and cannot be improved in isolation.” 

“If you look at them together, all the evidence suggests 
you will ultimately get a better system,” he says. “We 
are also looking at power stations because one of the 
key units of operation is the cooling tower.  After you 
have produced superheated steam to run your turbines, 
the steam is condensed back into water that is then 
recycled back into the boiler and supplemented by the 
makeup stream.” 

The condensation step is extremely important for the 
efficiency of the system and the design of the cooling 
tower is fundamental. Majozi and his team are also 
exploring the overall efficiency of power generation 
facilities, including renewable energy options.  His team 
also focuses on Clean Coal Technology and how to 
optimise complex power generation systems to achieve 
maximum efficiencies. On the batch processes side, 
Majozi is addressing industry production efficiencies. 

“The challenge is to help industry use their 
available capital optimally to meet their 
production targets for a range of products 
with different equipment requirements. 
This requires careful scheduling to meet 
the prescribed targets within prescribed 
time horizons,” he concludes.

Professor Thokozani Majozi
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The Wits Faculty of Health Sciences remains a leading research hub on 
the continent and in the world and our research continues to impact 
directly on improving and saving the lives of people every day. 

Our academics continue to publish in highly cited local and international 
journals and are continuously lauded for the influential work in their respective 
areas. More importantly, the impact of our research can be traced to influence 
policy in South Africa and beyond, to develop new treatments and vaccines, 
to inform our clinical work and to enable us to produce well-grounded 

WORK ING
TO SAVE AND IMPROVE LIVES         EVERY DAY

healthcare professionals who seek to genuinely care for 
their patients and who maintain the highest levels of 
integrity, ethics and accountability.

Moreover, we continue to train the highest number of 
specialists and sub-specialists in the country although 
the postgraduate throughput rates in the Faculty remain 
an area of focus. 

Professor Martin Veller
Dean 
Faculty of Health Sciences

M E S S A G E  F R O M  T H E     D E A N  O F  H E A L T H  S C I E N C E S

Our students receive in-depth training through seven 
public hospitals, the Wits Donald Gordon Medical 
Centre and tens of clinics around the country.  We also 
service the most number of beds with patients who live 
with HIV.  Recent evidence of the high quality of our 
researchers is found in the number of major awards not 
only to senior faculty members but also to emergent 
investigators. Examples include Prof. Shabir Madhi who 
received the Platinum Medal Lifetime Achievement 
Award from the South African Medical Research 
Council for multiple seminal scientific contributions 
and for his impact on local and global health and Prof. 
Helen Rees who in 2015 was honoured by the National 
Science and Technology Forum for her contribution 
over a lifetime. 

Our subsidy earning units are also on the increase from 
approximately 389 in 2013 to 440 in 2014, an increase 
of 13%, with more than 80% of the publications 
appearing in ISI accredited journals. The Faculty’s 20 
research entities remain important niches for research 
and capacity development. They continue to generate 
substantial outputs while contributing to community 
engagement and policy development. Many of these 

entities generate large amounts of funding from 
external grants which contribute to the University’s total 
research income. In 2014, researchers in the Faculty of 
Health Sciences raised over R700 million from national 
and international sources. 

Initiatives in the Faculty that have made solid 
contributions to research and capacity development 
in 2014 include amongst others, the Consortium for 
Advanced Research Training in Africa programme, the 
Carnegie Clinician Scientist PhD programme and the 
Carnegie-Wits Alumni Diaspora programme. 

In line with the refocusing of research across the world, 
with an increasing emphasis on non-communicable 
diseases, the Faculty has been planning to ensure that 
increased research in fields such as cancer, diabetes and 
other diseases of lifestyle will occur in the future. The 
recent establishment of a research entity focusing on 
epithelial cell cancers is just one example. The Faculty 
and its associated entities and partners provide a vibrant 
environment within which some of the best research 
in the world is undertaken. We are grateful to all who 
contribute to the upkeep of our high standards.   
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The death of a 10-year-old boy in the 1990s 
inspired Prof.  Derick Raal to dedicate his life 
to finding a treatment for homozygous Familial 
Hypercholesterolaemia. 

At the time, there was little treatment for the genetic 
condition that is caused by a defect on chromosome 
19, which renders the body unable to remove Low-
Density Lipoprotein (LDL) cholesterol from the blood. 
The condition causes extremely high levels of LDL 
cholesterol to build up in a person’s body, clogging 
the arteries and causing cardiac disease and heart 
attacks at extremely young ages. Raal’s dedication to his 
research, however, resulted in the highly satisfying result 
of medication that could be used to effectively treat 
patients with Familial Hypercholesterolaemia (FH).

“It has been a remarkable journey since 
the 1990s from virtually unable to treat 
the condition to finding a cure. It does 
mean that you are on medication for life 
but you are able to live a normal, healthy 
life,” explains Raal. 

The medication developed from his research was approved 
by the US Food and Drug Administration in July 2015. Raal, 
the Director of the Carbohydrate and Lipid Metabolism 
Research Unit at Wits specialises in both heterozygous 
and homozygous FH. Heterozygous FH, the “single 
dose” is one of the most commonly inherited conditions 
and affects one in every 250 people worldwide. In South 
Africa, the Afrikaner, Indian and Jewish communities are 

Professor Derick Raal

especially affected, with one in every 80 people living 
with the condition. Homozygous FH, the “double dose” 
is rare, but is even more serious and is caused when a 
child inherits the defective genes from both his parents. 
Unable to process LDL cholesterol at all, the result is 
that four times the normal amount of cholesterol builds 
up in the body. 

“Patients with this condition often die of heart attacks 
as teenagers,” says Raal. “It is devastating to see young 
people dying from this condition. That is what got me 
into this field of research.” Unlike dietary induced high 
cholesterol, which is caused by a bad lifestyle and can 
be reduced by a healthy diet and regular exercise, FH in 
both forms needs to be treated with medication for life. 
Raal’s research into finding a treatment for the condition 

led to the development of a drug called Mipomersen. 
The drug cuts cholesterol levels of people living with 
FH by 30%. His research was published in The Lancet in 
2010 and this article has been cited almost 400 times.
“It was quite a breakthrough, but not enough,” says Raal.
He continued his work, which led to the development 
of PCSK9 inhibitors that can cut cholesterol levels by a 
further 60%.

His two papers on the use of this medication in 
heterozygous and homozygous FH were also published 
in The Lancet in January 2015. “We have basically cured 
heterozygous FH,” says Raal.  The PCSK9 inhibitors bring 
cholesterol levels of patients living with heterozygous FH 
down to normal levels, whilst it brings the cholesterol 
levels of patients living with homozygous FH down to 

CUTTING
CHOLESTEROL LEVELS DRAMATICALLY 

the levels of those with heterozygous FH. The problem 
with FH, however, is that it is difficult to diagnose, as 
sufferers are not aware that they are living with the 
condition. “Until one suffers a heart attack or stroke, 
FH is asymptomatic, so people do not feel sick and do 
not realise they have the condition,” adds Raal. “With 
an estimated 200 000 people in South Africa living with 
FH, the challenge now is to identify these subjects.”

Raal has received numerous awards for his work. He 
has co-authored over 170 articles and has reviewed 
for several international journals, including The New 
England Journal of Medicine, The Lancet, The American 
Journal of Cardiology, Diabetes Care, Atherosclerosis and 
Arteriosclerosis, Thrombosis and Vascular Biology. He is also 
a member of several scientific societies. 
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Research could not, and should not be done in 
isolation. That is the strong belief of Professor 
Mohammed Tikly, Principal Specialist Physician 

and Academic Head of the Division of Rheumatology 
in the Wits Faculty of Health Sciences. 

“It is all about collaboration,” says Tikly, who since 1997 
has trained 14 specialist rheumatologists at the hospital 
and supervised several Masters and PhD students to 
completion. Tikly, who started out as an intern at the 
Chris Hani Baragwanath Academic Hospital 35 years 
ago, saw the research potential at the hospital after he 
returned from the University of Edinburgh in 1990 and 
he immediately started up the Rheumatology Division. 

“One of the things that struck me was 
that there is so much research potential at 
the hospital,” he says. “We produce very 
good clinicians but not enough clinical 
researchers.”

Tikly immediately started researching Rheumatoid 
Arthritis in African people - both clinically and with the 
support of the Human Sciences Research Council, the 
social impacts of the disease.“The challenges for patients 
with Rheumatoid Arthritis in Africa are somewhat different 
to those of patients in industrial countries,” he says. “Patients 
here have many more difficulties in terms of transport, public 
transport, amenities like housing, running water, toilets and 
coping with pain.” But while Tikly sees himself primarily as 
a physician with a strong interest in research, he has over 
the years become one of the leading researchers in his 
fields, with his publications being cited all over the world. 

Professor Mohammed Tikly

His mentorship of others, however, is what excites him 
most. As a true leader, Tikly has the ability to identify 
gaps in research areas and to inspire other academics 
to conduct great research. In one specific case, Tikly 
brought together specialists in immunology, genetics 
and clinicians from the University of Pretoria and Wits, 
as well as researchers from universities from the United 
States to study various areas of Rheumatoid Arthritis. 

The collaborations resulted in 19 publications on various 
aspects of clinical outcomes of treatment, genetic 
risk factors by studying the entire genome and using 
accelerometry as a novel method to assess physical 
disability and the habitual physical activity in rheumatoid 
arthritis.  “Out of that study, we have produced five 
PhDs since the start of the collaboration,” says Tikly. 

“When we open up to other people, everybody 
benefits. You have to surround yourself with smart 
people – that’s what makes you smart.” The study 
on the relation of the disease to the habitual physical 
activity of patients was published in the leading journal, 
Rheumatology (Oxford).

“We were probably the first group to have shown 
this,” says Tikly.  Subsequent research also showed for 
the first time in Africa that the aggressive treatment of 
Rheumatoid Arthritis is more effective in reversing the 
inflammation and disability caused by the disease. “We 
are actually using that aggressive treatment now in the 
clinic,” concludes Tikly. “The patient is the centre of our 
research. It has to somehow impact on healthcare. We 
have to be relevant to the society within which we work.”

TACKLING
RHEUMATOID ARTHRITIS IN AFRICA  
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Dr Lisa du Toit Professor Yahya Choonara Professor Viness Pillay

The Wits Advanced Drug Delivery Platform 
(WADDP) Research Unit is not just an institution 
of research. It is a world where the drug delivery 

systems of tomorrow are imagined, formulated and 
tested. Under the Directorship of Professor Viness 
Pillay, the WADDP Research Unit, which is situated in 
the Department of Pharmacy and Pharmacology in the 
Faculty of Health Sciences, has one core focus in mind 
– the patient.

“It is no use undertaking the research if 
it does not result in a better life for the 
patient,”says Pillay, who is also the NRF-DST Research 
Chair for Pharmaceutical Biomaterials and Polymer-
Engineered Drug Delivery Technologies. 

Recently established as a Research Unit, the WADDP 
team has studied the limitations of current pharmaceutical 
drug products, and by rewriting the textbooks, they 
have come up with a whole new generation of 
Advanced Drug Delivery Systems (ADDS) that might 
well revolutionise the way medicine is administered. In 
addition to having over 200 publications in high-impact 
peer-reviewed journals, the WADDP has filed over 40 
PCT patents in jurisdictions such as South Africa, the 
United States, the United Kingdom, Europe, Japan, China 
and Africa over the past ten years. 

The Unit also has the largest postgraduate and 
postdoctoral programme in the field of Pharmaceutics 
in South Africa.  The WADDP specialises in the research 
areas of neuro-therapeutics, tissue engineering, site-

specific drug delivery systems for cancer therapy, the 
3D printing of ADDS, stimuli-responsive and targeted 
drug delivery systems for infectious diseases and in 
silico modelling of ADDS.  “Before we set foot in the lab, 
we computationally model the system by using global 
databases and datasets through a set of algorithms that 
we have written ourselves,” explains Pillay.  This way, the 
team knows exactly how a drug molecule incorporated 
within an ADDS will react in the body before creating 
it in the lab. 

Pillay says the need for ADDS, especially in cancer and in 
neurodegenerative diseases, which include Parkinson’s, 
Alzheimer’s and Motor Neuron Disease, is that the drug 
delivery approaches currently used are not sufficiently 
effective and result in numerous side-effects. “You don’t 
want to flood the whole body with the drug.  You only 
want to target the affected cells and areas,” he adds.

The team has developed a set of nano-robotic devices 
for the treatment of neurodegenerative disorders.  
Based on pre-programmed polymers, the system actively 
hones in on the site of degeneration and delivers the 
drug only to the affected area. For cancer treatment, the 
team has developed a nano-sized system that targets 
only the affected cancer cells via antibody-antigen 
targeting and prevents these cells from spreading. 
They have also developed smart nanoparticles for the 
treatment of brain tumours.

The team is also working on various other technologies, 
such as systems for the treatment of spinal cord injury, 
wound healing technologies, bio-similar fluids to treat 
diseases like arthritis and bone ‘glue’ to repair bone 
fractures where casts are not possible. 

DRUGS
REVOLUTIONISING THE WAY WE TAKE 
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HUMANITIES
F A C U L T Y  O F



The Faculty of Humanities remains a cultural and intellectual hub of the University, 
with a vibrant research ethos and public intellectual footprint. 

One of the strongest Humanities faculties in South Africa and indeed on the 
continent, we are pursuing a robust research agenda that has placed us 

at the forefront of engaging with the role of the humanities in the 
21st Century. 

Research output in the Faculty is on the rise with a year-on-year increase 
of approximately 20% in total peer-reviewed publications. 

CREAT ING
A BETTER UNDERSTANDING OF  
OURSELVES AND OUR SOCIETIES

Comprising of a large number of journal articles, 
conference presentations and proceedings, edited 
volumes, monographs and book chapters, these 
publications are indicative of the significant role that the 
Faculty continues to play in the national, continental and 
global knowledge economy. 

The QS World University Rankings have highlighted 
how specific disciplines within our Faculty continue 
to receive global recognition. Development Studies 

M E S S A G E  F R O M    T H E  D E A N  O F  H U M A N I T I E S 

is currently ranked at number 15 in the world, while 
English Language and Literature and Politics and 
International Relations are ranked within the top 150. 
Communication and Media Studies and Education are 
also ranked within the top 200.

We host five established Research Chairs which are 
addressing key challenges facing the country. Prof. Noor 
Nieftagodien holds an NRF Chair in Local Histories 
and Present Realities; Prof. Jill Adler has a First Rand 
Foundation/NRF Chair in Mathematics Education 
and Prof. Hamsa Venkatakrishnan has a First Rand 
Foundation South African Mathematics Education Chair 
in Numeracy. NRF Chairs have also been awarded 
to Prof. Loren Landau in Migration and the Politics of 
Diversity, as well as to Prof. Melissa Steyn in Critical 
Diversity Studies. 

More than 60 academics now hold NRF-
ratings as nationally and internationally 
prominent scholars, taking the total 
number of rated scientists to over 20% 
within the Faculty.

Our research entities continue to advance pioneering 
intellectual work in the areas of Society, Work and 
Development; Cultural Studies; Social and Economic 
Research;  Education and Labour; Diversity Studies; 
Ethics; Indian Studies in Africa; Creative Arts of 
Africa; Migration and Society;  Learning, Information, 

Networking and Knowledge; History;  and Health 
Communication.

Postgraduate completions are increasing substantially 
with 228 PhDs and 278 MA degrees finalised in 2014, 
the year in which we hosted 35 postdoctoral fellows 
from 13 different countries. 

The scope and depth of national and international 
collaborations is astounding, with many of these 
collaborations being funded either entirely or partially 
by a range of external grants. A plethora of awards, 
honours and achievements were garnered by our staff, 
students and departments. 

The calendar in the Faculty is thickly populated with 
seminars, public lectures by globally-recognised 
academics, conferences and colloquia, thereby 
generating a profound public intellectual footprint that 
keeps the Wits Faculty of Humanities locally responsive 
and on the global map. 

Professor Ruksana Osman 
Dean 
Faculty of Humanities
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Professor Leketi Makalela

South Africa’s middleclass children are suffering 
from a national identity crisis because they are 
being taught in English while their mother tongue 

is being ignored. Except for Afrikaans, which is taught 
throughout secondary school, children with other 
African languages as their home language only study 
their mother tongue language up until grade three, after 
which they continue their schooling career in English.

According to Prof. Leketi Makalela, Head of the Division 
of Languages, Literacies and Literatures in the Wits 
School of Education, the insistence to teach children 
using one language at a time is the primary cause for 
why whole generations of South African children are 
not able to reason cognitively. “Three years of learning 
an academic language can never be sufficient by any 
standard,” says Makalela. “We know that it takes six 
years for children to master the syntax of their home 
language.”

There is a connection between cognitive development 
and language and to teach a child in his mother tongue 
for three years and then change to English causes a 
lot of confusion. “There is no linguistic justification for 
this policy, except that it is inherited,” he adds. Makalela, 
who obtained his PhD in English Studies, Literacy and 
Linguistics, is also the Editor-in-Chief of the ISI-listed 
Linguistics and Applied Language Studies Journal.

He believes that language is a tool that a person uses 
to access the world, and literacy is – and provides – the 
ability for a person ‘to know’ and ‘to be’. His research 
focuses on how we can use multilingualism as a resource, 
rather than it being a barrier.

“Our classrooms are very conservative 
and our teachers believe that there is 
only space for one language at a time in 
the classroom, but outside the classrooms 
children learn in a very fluid and versatile 
manner and communicate in a number of 
languages,” he explains. 

By creating a division between a child’s home language 
and a second language, teachers are effectively halting 
a child’s ability to learn to reason.  “Grade nines at the 
moment learn by memorising, not reasoning and that 
is why they fall short at university. Universities require 
them to reason,” he adds.  Makalela believes that children 
should be taught in multiple languages and learn to 

reason with both their home language and English by 
doing subjects such as science and maths through to 
matric level. Makalela did edumetric tests at 15 schools 
to establish children’s reading abilities. He found their 
literacy performance was at least three years below 
their expected proficiencies. 

“They were supposed to be able to understand at least 
75% of what a person says,” he says. “They understood 
only 25%.” Makalela believes the situation can be 
corrected by following the example of Canada, where 
children are taught in both English and French at the 
same time.  “The teaching of more than one language 
at a time does not create mental confusion in a child, as 
many teachers believe. It is possible to have more than 
one language in the classroom and for teachers to allow 
the use of more than one language more generally.”

CHILDREN SHOULD LEARN  
IN MANY LANGUAGES
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Research undertaken by Dr Sonwabile Mnwana 
and Dr Gavin Capps from the Society,  Work and 
Development Institute (Swop) is expected to 

cause a major upset in the way mines negotiate land 
rights with communities.

Entitled No chief ever bought a piece of land: Struggles 
over property, community and mining in the Bakgatla-ba-
Kgafela Traditional Authority Area, the report details the 
abuse of traditional power by chiefs, while the people 
from their communities struggle in poverty.

During the two-year project, Mnwana studied the 
relationships between three villages in the Bakgatla area 
and their Chief, Kgosi Nyalala Pilane. Bakgatla lies in the 
North West Province, near the Pilanesberg Nature 
Reserve, where some of the world’s largest platinum 
producers such as Anglo American Platinum Limited, 
Impala Platinum Holdings Limited and Lonmin Plc 
compete for space with rural communities. According 
to the research, under the current model, mining houses, 
the Chief and government collude, giving mining houses 
quick and easy access to the land. 

The Chief as the traditional leader has the right to 
negotiate land deals – and receive mining royalties – 
on behalf of his community. By doing this, Pilane has 
amassed a bewildering variety of companies on which 
he sits as a Director, to create a Bakgatla business 
empire, estimated to be worth R15 billion.

Dr Sonwabile Mnwana

Bakgatla’s three scattered villages, however, are still 
markedly poor and overcrowded. “The roads, schools 
and health facilities are still in a state of neglect,” says 
Mnwana. However, in the “principal village” of Moruleng, 
multi-million rand infrastructural projects sprung up 
almost overnight.

“The Tribal Administration had gained a 
gleaming new office and cultural centre, the 
Moruleng Soccer Stadium was completed 
and a giant gleaming shopping mall had 
risen from the dust,” he adds.

Ten kilometres to the northwest, the Pilanesberg 
Platinum Mines open pit operation has grown almost 
three times in size since 2009.

“Elsewhere, tracts of village land had been fenced off for 
the new mining projects that hold the promise of mega-
profits for distant investors and further prestigious 
developments in the tribal ‘capital’,” says Mnwana. The 
mining operations have profoundly altered the physical 
landscape and overwhelmed much of what used to be 
the villagers’ agricultural land. Mnwana found that the 
villagers strongly contest the Chief ’s right to speak and 
make deals for them, as he never owned the land in the 
first place.  This causes fragmentation of the community.

NO CHIEF 
EVER BOUGHT A PIECE OF LAND 

“Rather than leading to the development of the mine-
hosting villages investigated in this study, it has delivered 
land alienation, the radically unequal distribution of 
mining benefits and a near-universal perception of 
chiefly corruption,” says Mnwana.

Since the report was published in 2015, it has gained 
much interest. “Everybody wanted a copy,” says 
the Institute’s Director,  Professor Karl von Holdt.  
Celebrating its 30th anniversary this year, the Institute, 
which started as the Sociological Work Programme at 
Wits, became an Institute eight years ago.  The Institute’s 
main focus is to study the social impacts on nature, 
climate and democracy.

59



Professor Clifford Odimegwu, Head of the 
Demography and Population Studies Programme 
at Wits, is passionate about developing a new 
generation of population scientists in Africa. 

“Any professor who has not supervised a 
PhD student to completion is not worthy 
of being a professor,” he says.

Odimegwu is a Nigerian citizen who spent time as 
a research fellow at Harvard University’s School of 
Public Health before joining Wits in 2003.  A sociologist 
and demographer-social statistician who focuses on 
health issues in Africa, Odimegwu has implemented 
a number of research projects, which have important 
policy implications. His research interests cover the 
broad field of demography, sexual and reproductive 
health and gender issues. One of his key projects is 
the examination of the role of gender inequality on 
demographic outcomes in Africa. 

Professor  Clifford Odimegwu

“There have been huge investments on issues of gender 
inequality – women empowerment – over the past 
20 years, so we are now looking at existing data sets 
to find out what has changed in gender relations and 
inequities,” says Odimegwu.  “Our finding is that despite 
the investments in gender equality programmes, the 
inequalities remain.  So we are asking what has happened 
to the millions of dollars spent on these programmes in 
trying to achieve gender equality in Africa.” 

In most of Africa, women are still subjected to men, 
and to change this, Odimegwu says a new approach 
needs to be taken. “We have to try to find a way of 
promoting an understanding of what gender equality 
actually means.”

AFRICA
STUDYING POPULATIONS TO DEVELOP

‘‘Because, in an African society, when you bring up the 
issue of gender equality, you tend to scare men away, 
you do not get their support. However, our challenge is 
to make a man understand that by respecting the rights 
of women, they are going to get more benefits than 
when they are undermining these rights.”

Odimegwu cherishes the various studies undertaken by 
his doctoral students, ranging from examination of the 
role of community factors on demographic outcomes 
to issues of teenage pregnancy in South Africa; changes 
in African family and its consequences across several 
African countries; adolescent health and sexuality; youth 
development in Nigeria and South Africa; women’s 
health and child health in Uganda and Zimbabwe; 
amongst others. He is also involved in promoting the 
use of demographic information to deepen democracy 
and development in Africa.

Odimegwu has taught students from all over the 
continent and has graduated more than 80 Honours and 
40 Masters students. He is currently leading a research 
network on family demography in Africa. With his heart 
solidly in Africa, Odimegwu loves nothing more than to 
teach young Africans to become leaders in their own 
right. “We need to prepare people who will take over 
from us,” he says. “Passion makes a difference. If you are 
not passionate about helping a young South African find 
his or her feet, then you don’t belong here,” he says. 
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SCIENCE
F A C U L T Y  O F



Research in the Faculty of Science spans the mathematical, physical, biological 
and earth sciences and ranges from the fundamental to the more applied, and 
from the theoretical to the experimental. 

In 2014, chemistry, physics, geosciences, plant and animal science 
and environment/ecology ranked in the top 1% of institutions 
worldwide. 

COMPET ING 
WITH THE BEST IN  THE    WORLD  

Our Faculty researchers collaborate with the best in 
the world on all six continents and several researchers 
are members of large multi-national collaborations, 
including the ATLAS Collaboration at the Large Hadron 
Collider (LHC) at CERN, the Square Kilometre Array 
(SKA) project and the High Energy Stereoscopic System 
(HESS) collaboration in high energy astrophysics.

Professor Helder Marques
Dean 
Faculty of Science

M E S S A G E  F R O M   T H E  D E A N  O F  S C I E N C E  

The High-Throughput Electronics Laboratory was 
established in the School of Physics by Prof. Bruce 
Mellado. The Laboratory is designed to deal with the 
problem of Big Data related to the processing of large 
amounts of data associated with mega-projects such as 
the LHC and the SKA telescope.

Two new DST-NRF Centres of Excellence were 
launched in 2014 - the first in the Mathematical and 
Statistical Sciences led by A-rated Prof. Fazal Mahomed 
hosted by the Faculty and the second in Integrated 
Mineral and Energy Resource Analyses, jointly led by 
Wits and the University of Johannesburg with Wits Prof. 
Judith Kinnaird as the Co-Director.  These are in addition 
to the Centre of Excellence in Strong Materials and the 
National Institute for Theoretical Physics, in which the 
Faculty continues to play a leading role. 

The Faculty has 117 NRF-rated academics, hosts six 
DST-NRF South African Research Chairs and 76 full-     
time postdoctoral fellows. The total research funding 
available to the Faculty in 2014 was R123 million, which 
included R83.7 million in external funding with R47.7 
million obtained from the NRF and R36 million from 
other grants and contracts. 

Researchers in the Faculty produced 580 research 
papers and contributed 342 subsidy-earning units (339 

units in 2013). The exceptional growth in the number 
of completed postgraduate research degrees was 
maintained with 60 PhDs and 85 MScs by dissertation 
produced in 2014.

New equipment was acquired in the form of the 
CAMECA SX5 Microprobe, a state-of-the-art electron 
microprobe capable of focusing a high-energy electron 
beam to a diameter of 80 nanometres on any solid 
specimen. It will perform high accuracy quantitative 
chemical microanalysis at the highest possible spatial 
resolution in mineralogy, geochronology and material 
sciences.

Several members of the Faculty were honoured in 
recent months, including many younger scientists.  We 
look forward to continuing on the upward trajectory 
and to remaining one of the leading Science faculties on 
the continent.
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South Africa is not in a strong position when it 
comes to mathematical expertise and the newly 
established DST/NRF Centre of Excellence in 

Mathematical and Statistical Sciences is committed to 
resolving this problem. 

Inaugurated as a Centre of Excellence in 2014 under 
the directorship of Prof. Fazal Mahomed, the Centre 
was established to bring together Mathematical and 
Statistical Sciences researchers from institutions across 
South Africa in order to focus on advancing disciplinary 
and cross-disciplinary research as well as to develop 
national capacity in these scarce fields. The Centre 
currently involves 14 institutions from across the 
country.  

“We can hopefully advance research 
in the areas that we represent in the 
country and acquire more PhDs, thereby 
obtaining a critical mass of researchers in 
the Mathematical and Statistical Sciences,” 
says Mahomed. 

The average number of PhDs in Statistics departments 
at institutions in the country currently lies at a 
dangerous level.  “We need to drastically develop more 
statisticians as well as more mathematical scientists in 
general,” adds Mahomed. Since its inception, the Centre 
has launched various programmes and workshops to 
attract more academics and postgraduate students to 
the mathematical sciences, while also being concerned 
with increasing the skills of mathematics educators.  
“Mathematics education is fundamental. If our kids in 
school do not have a good basis in mathematics, we 

Professor  Fazal Mahomed

are in serious trouble. We need to interrogate how 
mathematics is taught or else our children will always 
have to play catch-up,” he explains. 

The Centre specialises in pure and applied mathematics 
as well as statistics and computer science.  The Centre 
also looks for opportunities to network with experts 
across the globe to work on real world challenges 
that the country and local industry face - such as rhino 
poaching, climate change and dealing with the expected 
big data of the SKA - with the added aim of inspiring 
younger mathematical scientists to become actively 
involved in these projects. “It is very exciting to work 
as a mathematical scientist at the moment, especially in 
South Africa,” says Mahomed. “However, we need many 
more mathematical scientists to become involved in 

DEVELOPING 
MATHEMATICS TO SOLVE SA’S PROBLEMS   

climate change issues and to focus on working on the 
mathematical models that arise nationally to help solve 
our problems.” 
 
Inspired in his mathematical thinking by his grandfather 
and father at a pre-school age, Mahomed himself 
has built a distinguished career as a mathematician, 
publishing widely and serving as a supervisor to a 
number of postgraduate students. “Mathematics is the 
backbone of science and therefore development and 
the future of the country relies heavily on increasing 
the mathematical ability of our people,” he says. 
“Mathematics is becoming increasingly important in the 
world, especially for a developing country such as South 
Africa and the Centre will play a very important role in 
developing our country in the next few years.” 
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Professor  Judith Kinnaird

The new DST-NRF Centre of Excellence for 
Integrated Mineral and Energy Resource Analysis 
(Cimera), co-hosted by Wits, focuses on the 

study of the origin, distribution and character of Earth’s 
mineral and fossil energy resource systems with the aim 
of ensuring their sustainable use not only in South Africa 
but in Africa as a whole. 

“The mineral wealth in South Africa is amazing and we 
can now take our study of minerals to the next level,” 
says Co-Director of Cimera, Prof. Judith Kinnaird from 
the Wits School of Geosciences.

“The School has a strong research base and 
expertise in platinum, uranium, chromium, 
copper and rare earth minerals,” says Kinnaird. 

“We have now joined forces with Professor Nick 
Beukes, a world expert in iron and manganese and 
Co-Director of the Centre based at the University of 
Johannesburg, to create a central hub for research and 
human resource development in mineral and energy 
resource analysis in Africa.”

The Centre has eight major research focus areas, 
including the metallogenesis of early earth mineral 
resource systems, studying South Africa’s three 
superlative mineral resources and studying the fossil 
energy resources of sedimentary basins.

“We are studying some of the earliest ore deposits in 
Barberton, where some early organisms from 3.5 billion 
years ago can be identified in micro cavities. We are 
also conducting a study of the Wits basin where 40% of 
the world’s gold still lies buried and we are conducting 
several intensive studies into the events that led to the 
creation of the Bushveld platinum complex,” explains 
Kinnaird. 

“We are trying to understand what the continental 
framework was when this enormous body,  which is 
400 kilometres across by 300 kilometres wide, covering 
at least 65 000 square kilometres, emerged.”
 
She adds: “Getting to know key questions on how 
this body of magma occurred might assist researchers 
and prospectors to find new undiscovered mineral 
resources.” A new degree – a Masters of Science 
in Economic Geology –    has also been established. 
Researchers from the Centre have also been invited 
to present their research at lectures and conferences 
around the world.

EXPLORING 
SOUTH AFRICA’S MINERAL WEALTH    
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Using only traditional exploration techniques, 
such as drilling boreholes, does not enable 
an accurate perspective of the structural 

complexity of the earth’s subsurface at depth. However, 
using new three-dimensional (3D) seismic reflection 
interpretation technology, initially developed for the 
oil and gas industry, can enable 3D visualisation of the 
subsurface of an entire mining area.

“We are conducting research on the processing and 
interpretation of 2D and 3D seismic data. This high-
resolution mapping of some of the world’s deepest 
gold and platinum-bearing horizons from South African 
mines is significant for the country’s economy,” explains 
Dr Musa Manzi, the Director of the Wits Seismology 
Reflection Centre. 

The first black South African to obtain a PhD in 
Geophysics, Manzi has collected a host of local and 
global awards for his internationally groundbreaking 
work on 3D seismic reflection data from the Wits Basin, 
which is central to South African gold mining. 

With significant support from industry, Manzi and his 
team are addressing the skills shortage in the oil, gas 
and mineral industries and other key sectors that drive 
development on the continent. 

 “These 3D-technologies can also help to reduce the 
risk posed by rock bursts in mining,” adds Manzi.  “The 
research seeks to develop new techniques that will 
allow the detection of methane conduits (faults and 
dykes) in deep underground mines, which will mitigate 
risks and hazards associated with methane explosions.”

The state-of-the-art techniques and high-end computer 

graphics capability provide a superb platform for the 
processing, interpretation and modelling of a huge 
volume of integrated data in 3D space.

“The Wits School of Geosciences is the largest 
geosciences postgraduate training facility in Africa and 
attracts a significant number of international students, 
mostly from Africa,” says Professor Roger Gibson, Head 
of the School. “With the increasing number of new 
petroleum and natural gas discoveries being made in 
central and southern Africa in recent years, this Centre 
provides an excellent training facility to develop high-
level manpower needs for this growing field.”

UNCOVERING 
WHAT LIES BENEATH THE EARTH       

Dr  Musa Manzi
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Wits researchers Professors Jasper Knight and 
Stefan Grab are stirring the geomorphology 
community in South Africa by overturning 

ideas that have stood for decades on how mountain 
landscapes are formed.  Knight and Grab, both from the 
School of Geography, Archaeology and Environmental 
Studies at Wits, have proven that lightning and not only 
periglacial climates, may be responsible for forming the 
angular and jagged nature of mountain landscapes in 
southern Africa.

Researchers have believed that mountain landscapes 
worldwide are primarily formed by extreme cold 
conditions during global glacial periods that caused 
exposed rocks to fracture.  For many decades it was 
believed that the same happened to the local mountain 
landscapes, such as the Drakensberg, as they are 
relatively high and exposed to extreme cold.

The research has shown that this is not necessarily 
the case but that these angular fragments of mountain 
landscapes were caused, at least in part, by lightning 
strikes. “When lightning hits the surface of the land 
from thunder clouds, that lightning is high energy and 
high temperature. The very high temperatures of the 
lightning strike on the land surface, which is up to 
30 000 degrees, can cause any moisture within fractured 
surfaces within the exposed rock to evaporate.”

That instantaneous evaporation within cracks in 
weaknesses in the rock can cause the rock to literally 
explode, like a bomb,” explains Knight. “That explosion 

Professor Stefan Grab                                 Professor Jasper Knight

causes the formation of this angular debris.”  Knight and 
Grab have mapped many lightning strikes in areas of the 
Drakensberg in eastern Lesotho and have found more 
than 100 such sites, proving that lightning in the area 
is common and has the capacity to shape mountain 
landscapes.

Lightning strikes change the magnetic structure of the 
rock and ‘re-magnetise’ it as well.  “Very often, if you have 
an ordinary compass and you pass it over the lightning 
strike site, the red North arrow of the compass swings 
erratically.  This tells us that there’s been a magnetic 
disturbance of the rock,” he adds. If the rocks were 
fractured by ice, there would be no disturbance in the 
magnetic signature of the rock.

“Our research shows that climate is by 
no means the only control over mountain 
landscapes. Many previous ideas of 
mountain geomorphology are just wrong,” 
he adds.

These findings have roused the geological community in 
South Africa and inform a larger debate on how South 
Africa’s landscape was formed. “The geomorphological 
community in South Africa is very conservative. Many 
viewpoints that have been put forward have been 
overturned and many decades of previous thinking 
have been disturbed, which makes it difficult for some 
to accept,” says Knight. 

LIGHTNING 
SHAPES MOUNTAIN LANDSCAPES    

“This is part of a much bigger discussion whereby 
geologists are trying to understand the time periods 
over which the landscape has evolved and the relative 
interplay between different types of processes, such as 
tectonic processes, climate processes and weathering 
processes on the land surfaces and the role of factors 
such as rivers and wind in redistributing sediments.”

Knight and Grab have together published a book called 
Landscapes and Landforms of South Africa in 2015.  

They are continuing their research to identify the 
impact of lightning strikes to get a better understanding 
of their spatial distribution and impact on other types 
of landscapes.
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A hundred years ago, Albert Einstein published 
his theory of general relativity. A hundred years 
from now, the world might be looking back to 

today, celebrating the cracking of String Theory. String 
Theory is a highly complex theory in physics that 
attempts to find a solution to the question of why 
quantum mechanics and Einstein’s theory of general 
relativity are not compatible.

Where Einstein’s theory of general relativity provides a 
unified description of gravity as a geometric property 
of space and time (or spacetime), quantum mechanics 
provides a description of how fundamental particles 
build up and create the substances with which we 
are familiar. While both these theories are some of 
the best-tested theories in science, they seem to be 
fundamentally irreconcilable where they both matter.
String Theory establishes a link between particle physics 
and Einstein’s general relativity. 

“This correspondence, which is unexpected 
and one of the most exciting areas of 
current research in Theoretical High 
Energy Physics is the subject of active 
research by members of the Mandelstam 
Institute for Theoretical Physics, based 
at Wits University,” says Prof. João Rodrigues, 
Director of the Institute. 

The Mandelstam Institute was established in January 
2015 out of what was previously known as the Centre 
for Theoretical Physics at Wits. The Institute, which 
conducts research in Theoretical High Energy Physics, 
Cosmology and Quantum Matter, is widely regarded Professor João Rodrigues

as the leading university-based theoretical physics 
research group on the African continent. It consists of 
11 academics, eight of whom are rated by the NRF and 
two of whom hold DST/NRF Chairs.  

They are Professor Robert de Mello-Koch (Fundamental 
Physics and String Theory) and Professor Vishnu Jejjala 
(Theoretical Particle Cosmology). “We are certainly 
leaders in the area of Theoretical High Energy Physics/
String Theory,” adds Rodrigues. 

Named after the eminent South African-born American 
theoretical physicist and Wits graduate, Stanley 
Mandelstam, who is currently Professor Emeritus at 
the University of California, Berkeley, the Institute has 
eight postdoctoral fellows and close to 30 postgraduate 

students. It also hosts the Gauteng node of the National 
Institute for Theoretical Physics. 

“General relativity deals with the physics of large scales, 
and quantum mechanics deals with the physics of 
small scales, so you don’t need to worry about their 
incompatibility because one theory is (usually) good 
enough for your calculation,” says Jejjala. However, to 
explain the start of the universe, or the functioning 
of black holes in space, you need both these theories. 
“Einstein’s theory tells us everything about how the 
Universe expands but it doesn’t explain what happened 
at the instant that the Universe started,” he adds. In this 
instance, both theories matter, but they don’t speak to 
each other.  Researchers in the Institute and their peers 
in the field believe that they are now closer to solving this 

CRACKING 
THE CODE OF THE UNIVERSE     

riddle. “What has happened is one of the most exciting 
developments in this field, and that is that there may 
be a link between general relativity theory and particle 
physics, which may allow us to understand or figure out 
a long-standing problem in particle physics, which is the 
problem of confinement,” says Jejjala. “In certain settings, 
gravitational physics and non-gravitational quantum field 
theories are the same thing.”  While work on String 
Theory is still work in progress, they are closer to being 
able to describe the Universe in detail. 

“We are certainly not done with quantum gravity or 
String Theory but it is a very exciting time, in that we 
are able to begin to address the kind of questions of 
how the Universe works at a very fundamental level,” 
concludes Jejjala. 
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Professor Christopher Henshilwood is the co-
winner of the Vice-Chancellor’s research award, 
along with Professor Frederick Raal from the 
Faculty of Health Sciences. 

Henshilwood currently holds a 15 year South Africa 
NRF-funded Research Chair and Distinguished 
Professorship within the DST-NRF Centre of Excellence 
for Palaeosciences at Wits, is A-rated by the National 
Research Foundation and is a Professor of African 
Prehistory in the Archaeology, History, Culture and 
Religion Institute at the University of Bergen, Norway. 

“I believe the award was made because of the discoveries 
that my team and I have made over the past 20 years 
that have helped to restore pride in African people 
by demonstrating the principal role that Africa played 
in the evolution of our own species, Homo sapiens, a 
role that just two decades ago was accorded mostly to 
Europe,” says Henshilwood. Since 1991, Henshilwood 
has directed excavations at Stone Age sites in South 
Africa. With his research team, he increasingly provides 
evidence for an African origin for behavioural and 
technological modernity associated with Homo sapiens 
from about 100 000 years ago and has decisively shown 
that Africa is the birthplace for the early development 
of modern human cognition. 

“In sum, my work on early Homo sapiens’ 
cognitive abilities has frequently challenged 
mainframe views,” says Henshilwood. Professor Christopher Henshilwood

“My discoveries, with my team, over the past four years 
of new archaeological sites located in the southern 
Cape will add significantly to existing knowledge of early 
Homo sapiens in southern Africa, especially in coastal 
environments.” Henshilwood has published more than 
60 papers in leading peer reviewed journals, volumes 
and books on aspects of African archaeology, especially 
the Middle and Later Stone Age; on the origins of 
language and symbolism; the effects of climatic variation 
on human demographics; and the epistemology of early 
behavioural evolution. 

His research on the recognition of symbolic material 
culture among Middle Stone Age people and their ability 
for complex technology has enabled us to question the 

once dominant paradigm of a sudden European origin of 
human behavioural modernity. “A central achievement 
and focus of my many publications is recognising that 
the most ancient symbolic traditions in Africa date back 
at least 100 000 years,” he says. 

For Henshilwood, excavating an archaeological site is 
like travelling in a time-machine. “The deposits that were 
laid down up to 100 000 years ago in these sites by the 
direct ancestors of all of us, Homo sapiens, are still lying 
in the exact place in which they were put. It is a great 
privilege to painstakingly recover these deposits and to 
reconstruct, piece by piece, the daily lives of these ancient 
people,” he says.  Together with his intercontinental 
multi- and cross-disciplinary research teams in South 

RESTORING
PRIDE IN AFRICAN PEOPLE

Africa, Europe and the USA, Henshilwood says he will 
directly address some of the still unanswered questions 
about Homo sapiens in the next decade. 

“Some of these questions include: when and why 
did humans first become ‘behaviourally modern’; 
did cognitive changes in the human brain accelerate 
behavioural variability; how were these groups of 
hunter gatherers socially organised; was social cohesion 
enhanced by the adoption of symbolic material 
culture; how adaptable were humans to environmental 
change and did climatic unpredictability act a driver for 
technological innovation and subsistence adaptations,” 
he says.   “Our research will focus explicitly on the 
period between 100 000 - 50 000 thousand years ago.”
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OUR
POSTGRADUATES



Wits is committed to developing real capacity 
in Africa, for Africa. One way in which the 
University can develop high-level, scarce 

skills for the global knowledge economy is through 
training postgraduate students and to this end Wits 
aims to increase its postgraduate intake to make up 
50% of its student intake by its centenary year, 2022.

We are embracing rapid change, technology, new 
ways of seeking productivity, strategic partnerships and 
changing the underlying philosophy of how we relate 
to others. We have increased our postgraduate student 
numbers from 9 900 in 2012 to 11 300 in 2015. By 
the end of 2015, we will have grown our postgraduate 
students to 34% of the student body, which will pave 
the way for us to reach our target by 2022. 

International postgraduate students make up about 
18% of the total student body at Wits. As our African 
footprint develops, so too does our postgraduate body 
expand, bringing with it a rich diversity of people, ideas, 
problems and solutions from beyond our borders. 
The Postgraduate Affairs Division has a number of 
activities to support postgraduate students including 
a series of workshops on research methodologies; 
writing retreats; opportunities for undertaking joint 
degrees with key international institutions; an annual 

postgraduate symposium and other intellectually 
stimulating opportunities. In 2014, over 54 workshops 
and 15 writing retreats were offered, as well as 12 
workshops to improve postgraduate supervision. We 
hope to embed these activities in 2016 through a 
postgraduate hub, which is imagined as an intellectual 
extension of the Research Commons, which combines 
cross-disciplinary conversations with the necessary 
development of research skills.

50%
POSTGRAD BY 2022

The funding to support postgraduate 
studies – from Wits and a range of other 
donors – is significant, with funding more 
than doubling in recent years. In 2014, 
Wits made R42.2 million available in 
merit awards. However, this funding is not 
enough and we are now trying to establish 
a system to match potential donors with 
specific postgraduate students to enable 
mutually beneficial relationships.   

We are looking at novel ways to support the 
postgraduate project at Wits as we work towards firmly 
establishing Wits as a research intensive, postgraduate 
university in the next few years. 

A selection of our postgraduate work is reflected on 
the following pages. 

Professor Mary Scholes
Director 
Postgraduate Affairs
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An estimated 350 million people worldwide are 
infected with chronic Hepatitis B Virus (HBV) 
with the majority living in sub-Saharan Africa. 

In South Africa, HBV infections are prevalent among 
Africans but it is rare in other racial groups. While in 
many adults acute HBV infection does not require 
treatment as the infection is cleared spontaneously, 
PhD researcher Musa Donald Marimani is working on a 
possible cure for chronic HBV infections.

“Although an effective HBV vaccine has 
been used in South Africa since 1995, it is 
not beneficial to people that are chronically 
infected before being vaccinated. As such, 
development of effective HBV therapy 
remains a priority,” explains Marimani.

Currently, licensed HBV therapies act by inhibiting the 
formation of HBV DNA in hepatocytes (the cells that 
make up the majority of the cells in the liver) during viral 
replication or by activating the host’s immune system to 
combat the infection. 

While these drugs suppress viral replication to reduce 
liver damage, they rarely clear the infection. 

Marimani’s research involves introducing small interfering 
ribonucleic acid (siRNAs) as therapeutic agents into 
cultured mammalian cells and in HBV transgenic mice 
to prevent the replication of HBV.  

The double stranded siRNA molecules containing 
single 2`-O-guanidinopropyl (GP)-modification were 
synthesised by Professor Joachim Engels from the 
Goethe University in Germany and tested for efficacy 
in human liver tumour cells. Similarly, siRNAs were 
mixed with liposomes synthesised by Professor Daniel 
Scherman at the Université Paris Descartes in France 
and tested in HBV transgenic mice. 

HEPATITIS B
A CURE IN THE MAKING     

Marimani’s research resulted in two key findings. The 
first is that the siRNAs were able to significantly reduce 
HBV replication in cultured cells without inducing 
toxicity or innate immune stimulation, thus prompting 
further efficacy studies in HBV transgenic mice. 

Secondly, in these mice, GP-modified siRNAs significantly 
suppressed HBV replication for up to 14 days after 
single administration, without evidence of toxicity or 
innate immune stimulation, thus indicating the utility 
of GP-modified siRNAs in countering viral replication. 
These findings are useful for therapeutic application 
against chronic HBV infection.

Musa Marimani 
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Brendan Gray’s construction of a versatile and novel 
experimental rig contributes to the understanding 
of how curved shock waves behave.

Understanding curved shock wave behaviour could 
lead to better designs to mitigate the effects of blasting 
in mines or aid in modelling the impact of volcanic 
eruptions. 

“Curved shock waves are also present in the engine 
intakes on supersonic aircraft and understanding the 
flow in these engines could lead to more efficient 
engine designs,” explains Gray.

Converging shock waves are also used in the formation 
of artificial diamonds and the production of several rare 
chemicals and are already used in shock wave lithotripsy 
– a common medical procedure used to treat severe 
kidney stones. 

Gray’s research is supplemented by detailed experiments 
and simulations showing for the first time how a curved 
shock wave segment will reflect off a plain surface.

“Most of the previous literature has focused on straight 
shock waves but shock waves in the real world are 
rarely straight. I focus on converging shock waves, which 
have applications in a wide range of fields, including 
blast mechanics, aeronautics, manufacturing, chemistry, 
medicine and astrophysics,” he adds.

The problem with curved shock waves is 
that they are difficult to produce under 
experimental conditions. Gray designed 
and built a facility which may be used with a 
conventional shock tube to produce shock 
waves with arbitrary two-dimensional 
profiles in a controlled and repeatable 
manner. 

Together with computer simulations, he used the facility 
to study the propagation of complex shock waves with 

BEHAVE
HOW CURVED SHOCK WAVES       

both concave and convex segments, some with sharp 
corners and some with rounded corners. This served 
to demonstrate the capabilities and limits of the facility.
Gray then generated imploding cylindrical shock waves 
and studied the interaction between these and straight 
wedges inclined at various angles. The primary point of 
interest was the geometric configuration of reflected 
shock waves behind the incident shock wave. 

He also developed a simple numerical method for 
predicting the shape of the reflection and the point at 
which the reflection transitions from one configuration 
to another.

Brendan Gray 
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The Marikana killings drew international attention 
with the prevailing discourse focused on human 
rights. Masters graduate Nicholas Hill, using a 

specified event timeframe from 3 January 2012 to 23 
August 2012 examined the impact which the Marikana 
incident had on the companies listed in the mining 
sector on the Johannesburg Stock Exchange (JSE). 

With the world’s view on South Africa at the time, Hill 
postulated that such an atrocity had the potential to 
negatively affect the value of firms in the JSE’s mining 
sector. Employing an event study methodology, Hill 
captured the market reaction to the incident. This 
entailed the determination of abnormal returns on 
the event date and cumulative abnormal returns for 
windows defined as two and five days after the event 
date. The population tested included all companies 
listed in the mining sector on the JSE.

The results presented a contained impact, limited 
exclusively to Lonmin Plc. (‘Lonmin’), which exhibited 
significant abnormal returns on the event date but 
recovered in the subsequent days. Significant abnormal 
returns were observed only for the Lonmin share 
price and no escalation effects were apparent. Hill 
says a reasonable explanation is that industrial unrest 
is not new to the South African mining sector. “What 
the market is reacting to is not the strike itself but the 
unusually violent nature of the Marikana incident. In this 
context, the effect of this incident on share returns is

MARIKANA
KILLINGS:  IMPACT ON JSE    
It suggests that, on the whole, the South African mining 
sector continues to be regarded as a socially responsible 
and economically viable investment choice.

Hill’s research offers valuable insight into the potential 
impact that such events can have on related market 
indices. He notes that shareholders and management 
can use these results as a potential indicator of share 
price reaction to apathy towards corporate social 
responsibility. 

“Companies that do not have good social 
responsibility practices can use this 
research as a base for sensitivity analysis 
should they wish to forecast the potential 
negative consequences that these events 
may have on their share prices,” he concludes.

not widespread,” says Hill.  

Nicholas Hill 
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Sherianne Kramer

Female Sex Abuse (FSA) victimhood is an 
underexplored territory in academia. Many 
victims of female sexual offenders remain 
invisible to the criminal justice and health systems 

and are barely discernible as subjects of human science 
knowledge.

Despite the attention given to vulnerable populations 
and human rights in South Africa and beyond, there is 
very little work on precisely why these victims remain 
invisible. 

According to Dr Sherianne Kramer, FSA has recently 
emerged as an object of enquiry in the academic and 
medico-legal systems, both internationally and in South 
Africa.  Victim data available are based mainly on studies 
conducted with perpetrators. 

Kramer attempts to change this by conducting research 
that identifies the social and cultural circumstances that 
allows FSA victimhood to surface. 

“This research was intended to advance 
contemporary critical understandings of 
the way that our understandings of gender 
and sexuality frame our realities,” says Kramer.  

For this study, Kramer interviewed persons who 
identified themselves as FSA victims. “A Foucauldian 

FEMALE SEX ABUSE
EXPLORING

informed discourse analysis was employed to interpret 
the transcriptions of these interviews and to explore 
conditions of possibility for FSA victimhood as they 
were constructed in the interview context,” she adds. 
Kramer is also a Lecturer in Psychology at Wits. 

“The findings illustrate precisely how deeply ingrained 
constructions of gender and sexuality both produces 
and constrains the possibilities for reporting, disclosing 
and self-identifying victimhood.” Kramer explains 
that the participants in her study all self-identified 
as victims of FSA. “It appears that access to non-
normative psychological, gender and ‘sex’ discourses, 

mostly mediated by the Internet and incited through 
the confessional context of the interview, provides the 
possibilities for identification as a victim of female sex 
abuse,” she adds.

“These points of identification are coordinates for 
disrupting normative understandings of gender, 
sexuality and power in sex abuse and thus constitute 
the beginnings of a counter-knowledge on transgressive 
sexualities,” says Kramer. “This counter-knowledge will 
further contribute to critical accounts of the way that 
power and knowledge produces, rectifies and naturalises 
human subjects through technologies of sexuality.”
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Over the past five years, there has been 
a fivefold increase in internet traffic and 
this trend is expected to continue steadily, 

globally. Thus far, the demand for high bandwidth 
has been met by implementing optical fibre 
communication. 

But soon the limit in the amount of data that can 
be communicated through fibres with current 
technologies will be reached. Research in quantum 
communications at Wits aims to explore ways to 
drastically increase the optical fibre bandwidth by 
utilising particles of light called photons.

Photons have the ability to carry an infinite amount 
of information. Through a process referred to as 
quantum entanglement, information can be shared 
between two or more photons instantaneously 
regardless of the separation distance between 
them. This would allow information to be effectively 
teleported between multiple locations. Bienvenu 
Ndagano is a Masters student trying to find novel 
ways to encode and transmit information through 
optical fibres using light. 

“I am looking at a property of light called orbital 
angular momentum, which causes light to twist.  
The number of twists present in a beam of light 
can be counted and used to encode information in 
the same way a computer would count zeros and 
ones and translate them into bits of information,” 
explains Ndagano.

Ndagano and his colleagues generate light with a twist 
by shaping a laser beam to give it a finite number of twists. 

“We can either give it a single number 
of twists or multiple numbers of twists 
simultaneously. We send the shaped laser 
beam through an optical fibre and we 
analyse the output by counting the number 
of measured twists and comparing it to the 
number of twists generated at the input.”

TWISTED
PHOTONS FOR QUANTUM COMMUNICATION 

Thus far Ndagano can measure the number of twists at 
the output with high fidelity when compared to the input. 
“We applied our technique to send pictures through an 
optical fibre. By associating the colour of each pixel on a 
picture to a twist number, we were able to transform a 
picture into sequences of twisted light beams that were 
sent through the fibre and transformed back to pixels 
to recreate the picture. 

We plan to integrate the techniques we developed 
to show that we can teleport information between 
entangled photons,” he concludes. 
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OUR
POSTDOCTORAL
FELLOWS



Postdoctoral fellows are a key cog in the renewal and 
development cycle of the academy.  As research 
is ultimately a thinking process that focuses on 

discovery, critical questioning, solving problems and 
developing new patterns of understanding it cannot 
be easily taught.  Although guidance in the form of 
supervision and case studies are extremely useful in 
pointing the way to successful research, there remains 
a period in the development of any academic where 
they have to learn to ‘go it alone’. Using an analogy of 
learning to ride a bicycle, every researcher needs to 
learn to ride solo and unaided.  

The postdoctoral fellowship is an ideal opportunity for 
young researchers to develop.  Although the PhD is the 
first exposure to real research in the sense of creating 
something new and original, it is undertaken under 
close supervision. 

Postdoctoral fellows begin to develop their own 
independent research trajectory without the aid of 
‘training wheels’, so to speak. The Research Office is 
committed to making the postdoctoral experience 
at Wits one that enables the development of an 
independent research trajectory. 

‘GO IT ALONE’
POSTDOCTORAL FELLOWS – LEARNING TO

This is achieved by assisting the new fellows to be 
inducted into South Africa, Johannesburg and Wits. 

The stories of some of  Wits’ current postdoctoral fellows 
and their contribution to research are reflected overleaf. 

Dr Robin Drennan
Director 
Research Development
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Dr Sadhna Mathura, a Claude Leon Research 
Fellow at the Protein Structure Function 
Research Unit (PSFRU) at Wits, is currently 

excavating the hidden potential of chloride intracellular 
channel (CLIC) proteins in the human body. CLIC 
proteins are commonly associated with vertebrates and 
found within most of our vital organs such as the heart, 
brain and muscles. 

Most proteins are either soluble or insoluble within a 
cell.  What makes CLIC proteins different is the fact that 
under certain conditions they can change their state 
from soluble to insoluble, enabling them to oscillate 
between the cytoplasm of a cell and the cell membrane. 
“This useful ability has earned these 
enigmatic compounds the stage-name, the 
‘chameleon proteins’,” says Mathura. 

Her project focuses on the human CLIC4 protein 
and the remarkable implications it may hold for the 
treatment of various diseases precipitated by cell death 
and toxicity, such as cancer, Alzheimer’s and Parkinson’s. 

“If we can understand what causes these proteins to 
undergo these ‘spontaneous’ conformational changes 
and thus protein unfolding, we may be able to understand 
the impact it has on these diseases,” explains Mathura.

Her plan of action is to pin down and exploit the 
precise conditions that facilitate the not-so-spontaneous 
structural changes of CLIC proteins. Being typically 
localised in the membrane, certain cellular stress 
inducers can cause the protein to move into the nucleus.
Recent work has shown that one such stress inducer Dr Sadhna Mathura

is the presence of nitric oxide in the cell and this has 
been implicated in the translocation of CLIC4 from 
the membrane into the nucleus. Nitric oxide attaches 
to the CLIC4 protein by a process called S-nitrosation 
thereby modifying the protein’s structure. 

“Broadly speaking, we aim to synthesise, purify and 
characterise the human CLIC4 protein using methods 
previously attempted by Littler and co-workers. 
Thereafter, we would need to identify the sites where 
S-nitrosation is likely to occur on the CLIC4 protein.”

Mathura’s strategy is to modify the site on the CLIC4 
protein where S-nitrosation occurs, using site-directed 

mutagenesis and then compare this protein to an 
unmodified CLIC4 in terms of structure and function.
“If we find out exactly how it works, how it moves in 
and out, then we can begin to understand its role in 
cancer and some neuro-degenerative diseases,” says 
Mathura.  

Mathura completed her BSc Honours and MSc (cum 
laude) degrees at the University of Natal before 
moving to Wits in 2005. Here she completed her PhD 
in Bioinorganic Chemistry, working on vitamin B12 and 
related compounds. Two papers have been published 
from her PhD work under the supervision of Professor 
Heini Dirr.

Studying the ‘chameleon proteins’ which 
may have implications for treating cancer,  
Alzheimer’s and Parkinson’s disease
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French postdoctoral research fellow, Dr Xavier 
Glaudas catches snakes for a living. Literally. As 
a behavioural ecologist, Glaudas specialises in 

studying factors that affect animals in nature. And his 
favourite creatures of all are snakes – vipers, to be more 
specific.

“There are about 300 to 350 species of 
Viperidae in the wild and their common 
feature is that they are all venomous,” 
says Glaudas.

Glaudas, who completed his PhD in Biology at the 
University of Nevada in Las Vegas, was appointed as a 
postdoctoral research fellow in the School of Animal, 
Plant and Environmental Sciences under Professor 
Graham Alexander.

Glaudas is nearing the end of his three-year research 
project to determine whether the availability of food 
plays a role in the birth rates of puff adders.

Puff adders are ambush predators who rely on their 
natural camouflage and lie in wait for their prey. 
The males usually move only 10 to 20 metres per day. 
However, in mating season, males go in search of mates, 
travelling up to 1.5km per night in search of a female.

“They travel significant distances for a heavy-bodied 
snake,” says Glaudas. “The distances differ year-on-year 
but the greatest distance travelled that I’ve found was 
18km in three months.”

For the past three years during the puff adder mating 
season, which runs from March to June in Gauteng, 
Glaudas has tracked over 40 snakes – each tagged with 
a radio transmitter – at a time without rest, at ten hours 
a day.

“I track them by foot, using telemetry (radio receivers) 
to tell me where they are,” he says.

Two months before the mating season, Glaudas catches 
the snakes and separates them into two groups. He 
then feeds half of them with dead rats to up to 15% of 
their body weight and releases them.

EXAMINING
SNAKES FOR A  LIVING

In 2013, the first year of the project, Glaudas found that 
the fed group travelled about twice as far as the control 
group. However, in the two subsequent years the fed 
group and control group travelled equal distances.  “We 
don’t know why. It might be that the first year was very 
dry and there was less prey in the natural environment 
but it can be because of other factors,” explains Glaudas. 
“It just shows that you cannot rely on one year’s data 
alone.”

Glaudas plans to identify the fathers of specific babies 
via their DNA to try and establish whether the feeding 
patterns play a role in the snakes’ reproduction patterns.

Dr Xavier Glaudas
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Dr Julien Lusilao, an environmental and analytical 
chemist at Wits, is helping the mining industry 
to clean up high levels of mercury pollution 

that has been created by a century of gold mining in 
Gauteng.

Lusilao, a citizen of the Democratic Republic of the 
Congo, completed his PhD in Environmental and 
Analytical Chemistry at Wits in 2012 and for the last 
four years specialised in understanding mercury. 

Mercury, a heavy metal, is highly toxic – especially in 
its organic form as methyl mercury.  It is widely used 
in the gold mining industry to extract gold from ore. 
The sludge is put into tailings dumps, which have been 
polluting the Witwatersrand for decades.

Up until recently nothing was done to rehabilitate these 
dumps but Lusilao’s work is the start of a remedial 
project that may be implemented at some of the largest 
gold mines in the area.

The research project was initiated by one of the largest 
gold mining corporations in the country, with the aim 
of remediating the high levels of mercury in the Wits 
mining basin. Lusilao’s research involves establishing the 
levels of mercury, while the Wits School of Animal, 
Plant and Environmental Sciences has been tasked with 
the remedial work.

“If you want to remedy the situation you 
need to find out how it works,” says Lusilao.

Methyl mercury is extremely volatile and Lusilao had to 
develop methodologies on how to take samples safely 
in the field and how to analyse them in the laboratory.
“We came up with all sorts of analytical formulae to 
identify mercury in all its different forms, which are 
liquids, gases and solids,” he explains. Unacceptably 
high levels of mercury occur in the soil, air and water 
systems in and around Gauteng, adding to the effect of 
Acid Mine Drainage.

CLEANING
MERCURY POLLUTION FROM GOLD MINES   

“The situation is critical,” he says.

While the large mining corporations are taking the 
problem seriously and have implemented remedial 
actions, the challenge lies in the rehabilitation of old, 
abandoned mines and tailings dumps, as well as artisanal 
“illegal” mining.

“The artisanal miners dump a lot of mercury in the 
environment and just leave it there. It is difficult to 
reason and to talk to them,” he says.  “This situation may 
be worse than that of big mining.”

Dr Julien Lusilao
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Dr Stacey Sommerdyk, a Canadian postdoctoral 
fellow in the Wits history department, is happy 
to give anyone who is willing to listen a lesson 

on the history of the transatlantic slave trade of the 18th 
Century.

Sommerdyk, who comes from the Great Lakes area in 
Canada, completed her PhD on the Trade and Merchant 
Community of the Loango Coast in the 18th Century at 
Hull University in the United Kingdom before moving 
to Johannesburg to continue her research.  More than 
one million slaves were traded during the period on 
the Loango coastline, which is now split between the 
Angolan Province of Cabinda and the Democratic 
Republic of the Congo.

Sommerdyk is currently undertaking a careful 
examination of the records of the Dutch Middelburg 
Commercial Company (MCC) to identify the African 
slave traders on the Loango coast. Working through 
the transaction records of 10 000 slaves that were sold 
to the MCC, Sommerdyk has identified 640 African 
slave traders who operated in the area during the 18th 
Century and early 19th  Century. 

These slaves were transported across the Atlantic on 
32 voyages to be sold in the slave trade in the Americas. 
Among them were three pregnant women who all gave 
birth during the crossing. All three women and their 
children survived.

In studying the records, Sommerdyk found that the 
political leaders of the time were not active in the slave 
trade. Instead, they appointed a person to regulate the 
trade on their behalf.

This person, with the title “Mafouk”, not only regulated 
the trading but did the bidding, negotiations and selling 
and also took a cut from each transaction. In the end, 
the Mafouk became one of the most powerful men in 
the community, often overshadowing the political head.
“So, the question that arises is why did the political head 
not take part in the trading? By appointing someone to 
do it on his behalf, he actively undermined himself,” says 
Sommerdyk.

UNDERSTANDING
THE SLAVE TRADE ON THE LOANGO COASTLINE

The government structures were centralised at the 
time so the political head could stop trading at any time 
but they rarely did.

“Another question that arises is whether 
religion was a reason for the political 
leader not taking part in trading,” she says.

Sommerdyk says the Congolese government is currently 
in negotiations with the United Nations Educational, 
Scientific and Cultural Organization, in order to get 
historic recognition for some of the slave trading sites 
in the country.

Dr Stacey Sommerdyk
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Dr Buhle Moyo, a postdoctoral research fellow 
in the Department of Molecular Haematology 
at Wits, is working towards the development of 

safe and effective gene therapeutics against the Hepatitis 
B  Virus (HBV).

Moyo joined the Antiviral Gene Therapy Research Unit 
(AGTRU) in 2013 and her research focuses on using a 
re-engineered virus to deliver a therapeutic gene to the 
liver, the site of HBV infection.

HBV causes liver cancer and cirrhosis and causes 
between 600 000 and one million deaths per year, 
predominantly in sub-Saharan Africa and Asia. Gene 
therapy technologies offer potential solutions for the 
effective management of intractable diseases and 
intensive research activities are underway to apply 
these technologies to HBV infection. 

The AGTRU has developed a number of highly 
efficacious gene therapeutics capable of interfering with 
the life cycle of HBV.  However, the biggest hurdle facing 
implementation of gene therapeutics in a clinical setting 
is the lack of an effective means of delivering the therapy 
to the target organ.“The problem was that we needed 
to find a system to deliver the gene therapy safely and 
efficiently,” says Moyo. “We’ve been working with using 
Adeno-Associated Viruses (AAVs) as a vector and we 
were able to re-engineer it successfully.”

AAVs are small viruses that infect humans. They are not 
known to cause disease and they are able to efficiently 
deliver their cargo and are easy to re-engineer. As a 
consequence, AAVs are commonly used in the field of 
gene therapy.

The AGTRU recently described the successful 
adaptation of a novel technology, Transcription 
Activator-Like Effector Nucleases (TALENs), to disable 
HBV.  The work was published in Molecular Therapy, the 
official journal of the American Society of Gene and 
Cell Therapy, in 2013. These TALENs were engineered 
to bind and cut HBV DNA. Subsequent introduction 

INFECTION
USING GENE THERAPY TO COMBAT HBV    

of mutations at the cut site effectively disables the virus.
Moyo and the AGTRU team found AAVs are efficient 
vectors to carry the TALE-based therapies to the livers 
of mice. The team is currently engaged in pre-clinical 
studies in mice to assess the efficacy of the delivery 
system and the gene therapeutics.

“We were able to show very effective 
delivery of the TALENs and have very 
promising results.  We are hoping to 
publish the results in a high-impact journal 
before the end of the year,” says Moyo.

Dr Buhle Moyo
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There is a common thread that runs through the 
research of all the Distinguished Scholars that 
joined Wits in recent years – they are all doing 

something to make the world a better place for us 
today but also to develop future generations. 

“Our aim was to attract 30 leading scholars 
from around the globe in three years to 
develop a new generation of scholars,” 

says Prof. Adam Habib, Wits Vice-Chancellor and 
Principal. “These scholars are building concentrated 
hubs that will work globally with the best in their field, 
but who will also contribute more broadly to South 
Africa’s research goals and expertise.” 

Almost half of the appointments have already been 
made, some of whose stories are told on the following 
pages.

RESEARCHERS      
ENABLING A NEW GENERATION OF

O U R  D I S T I N G U I S H E D 

SCHOLARS
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Professor Andrew Forbes

Professor Andrew Forbes is researching how to pack 
information into light, transmit it over distance and 
then unpack the information on the other side. He 

works with a vibrant team in the new Structured Light 
Laboratory that he established at Wits.

“We do this in both optical fibres and free space and 
at the classical and quantum levels,” explains Forbes, 
who took up his Distinguished Professorship in the 
Wits School of Physics in March 2015.  “The aim of our 
research is to increase traditional bandwidth by at least 
two orders of magnitude (100 times) and to improve 
security between remote sites.”

The outcomes would be of interest to the telecoms 
industry, banks and the military. Light patterning can 
also be used to image complex structures such as 

nanostructures for drug delivery.  The achievement of 
these goals requires input from some of the best minds 
in physics when you consider that the diameter of an 
optical fibre is one-tenth the diameter of a human hair. 

Enter Forbes, who worked on South Africa’s largest 
laser project years ago – uranium enrichment. In 2005, 
he joined the Council for Scientific and Industrial 
Research’s (CSIR) National Laser Centre, where he 
established a new research area in structured light (how 
to pattern light for a range of applications).  

“This got me interested in laser beam propagation and 
the control of light,” he explains. “It was a small step 
from here to laser beam shaping.” He explains that 
the challenge of using patterns of light to transmit 

PATTERNING
LIGHT FOR A RANGE OF APPLICATIONS

information is that you need to be able to create 
patterns that can travel – and even accelerate – over 
long distances.  You also need to be able to decode 
them. “Every time you see the light structure that looks 
like a particular petal shape pattern, that’s the letter 
‘A’; another pattern will be the letter ‘B’, and so on. It’s 
essentially sophisticated Morse code.”

Forbes and his team design the patterns by using 
digital holograms and are working on designing the 
most efficient mode of patterning and refining the 
transmission process. They also need to ensure that 
the information is secure and encrypted – it’s called 
quantum cryptography.

In addition to its communication potential, light 

patterning can also be used to image complex 
structures such as nanostructures for drug 
delivery. 

“To build more complex 
nanostructures you need to be able to 
see them so that you can move them 
around,” he explains. “Our ability 
to image these complex structures 
and to use light as a tool to move 
them around would significantly 
contribute to the advancement of 
nanostructures.”

He concludes: “I would like to patent and 
licence our work for start-up companies. This is 
what Africa needs – to start with good people 
and excellence in science and then to make 
an economic impact by leveraging on these 
competencies.”  
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Southern Africa and East Africa are hotspots 
for cancer of the oesophagus, with a 
particularly high prevalence in black African 
populations. Prof. Chris Mathew, who took 

up his Distinguished Professorship in the Sydney 
Brenner Institute for Molecular Bioscience (SBIMB) 
at Wits in February 2015, is trying to isolate the 
mutant gene that causes this disease.

Mathew is from the Department of Medical and 
Molecular Genetics at King’s College, London, 
where he will continue his work, sharing his time 
between there and Wits.  He has been researching 
new approaches to accessing the sub-Saharan 
oesophageal cancer genome for several years. 

“Because I am South African, I was 
always aware that squamous cell cancer, 
which affects the upper and middle part 
of the oesophagus, is very common in 
the black populations of South Africa,” 
he says. 

“A major problem is that by the time patients come 
to the clinics, the cancer is often advanced and the 
tumour partially blocks the oesophagus, making it 
difficult to swallow. Patients are extremely thin and 
at this stage the cancer is very difficult to cure.”

He has been working with male and female 
populations in South Africa, including in the Eastern 
Cape, KwaZulu-Natal and Gauteng, where there 
is a high prevalence. He is also collaborating with 
researchers working in some high-risk regions in 
Kenya.

There have been many epidemiological studies 
undertaken to find the cause of this cancer, which 
includes the smoking of tobacco, alcohol abuse, smoke 
inhalation from home cooking fires, poor nutrition and 
fungal-contaminated maize, but a single major cause is 
yet to be identified. 

“We think that there are genetic factors in these 
populations that make them more susceptible to this 
form of cancer and that the combination of genes 
and particular environmental exposures triggers its 
development,” Mathew elaborates.

Mathew is building a research group at Wits, working 
with postdoctoral scientists and postgraduate students 
to develop an internationally competitive research 

programme on the genetics of African cancers. 

He adds: “One of the major projects we are working 
on is to identify the specific genes and inherited genetic 
variants in the populations of southern and East Africa, 
which make them susceptible to oesophageal cancer. 
This will tell us more about the causes of this cancer 
and we will then be in a better position to identify 
people who are at particularly high risk and to treat it.” 

Mathew’s research group is collaborating with the 
Cancer Epidemiology Research Group and the Somatic 
Cell Genetics group at the National Health Laboratory 
Services and Wits who have recruited over 1 000 black 
oesophageal cancer patients in the greater Johannesburg 
area in addition to research groups in Cape Town and KZN.

“We aim to grow this study to the point where 
we can scan the entire genomes of 2 000 cancer 
patients to look for genes that increase the risk 
of this cancer,” says Mathew. “Our other major 
project is to use high throughput DNA sequencing 
technology to screen all 20 000 genes in tumour 
tissue from these patients to look for mutations 
in the tumour cells which have contributed to the 
development of the cancer.” 

As part of this, he is building partnerships with 
the International Cancer Genome Consortium 
project to investigate mutations in tumour tissue. 
“They will help us to understand the molecular 
pathways that are driving this cancer and to train 
African scientists in cancer genomics,” he explains. 

“We will also engage with researchers at Wits 
working on other important African cancers 
and help to develop new genomic approaches 
to cancer diagnosis and personalised therapy. 
From here, we hope to develop new drugs to 
target specific genetic pathways in the tumour 
cells, rather than using non-specific treatments 
like radiotherapy and chemotherapy, which have 
severe side effects.” Finding the mutant gene is the 
first step.

“I will also be advising on other human genetics 
research groups at the Institute, like the pan-
African research project on cardio-metabolic 
disorders such as obesity, high blood pressure and 
diabetes. Many of the genetic approaches we use 
for our cancer work are generic in uncovering 
genes which cause susceptibility to the disease,” 
he says.

FINDING 
THE MUTANT GENE 

Professor Chris Mathew
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Understanding how citizens and governments 
make decisions at a time when we are facing 
the severe implications and effects of climate 
change is the domain of climate scientist 

Professor Coleen Vogel.  “I am interested in the human 
side of climate change – how we can adapt and make 
ourselves more resilient in the face of climate change,” 
she says.

In January 2015 she returned to Wits where she 
was an academic for over 30 years, to take up her 
Distinguished Professorship in the Wits Global Change 
and Sustainability Research Institute and the School of 
Animal, Plant and Environmental Sciences.

“Globally and locally we are confronted 
by environmental thresholds. We need to 
be aware that our water and food security 
systems are at risk and that this has vast 
implications for the wellbeing of people 
and the planet,” she explains. 

A world leader in climate science, Vogel is one of 
the key authors of a series of global assessments for 
the Intergovernmental Panel on Climate Change. 
These assessments include the leading climate science 
research internationally, presented and co-produced 
with governments in a manner that is understandable to 
a range of users.  Vogel has chaired many international 
committees, including the International Human 
Dimension Programme on Global Environmental 
Change. 

Professor Coleen Vogel

MAKING
THE RIGHT CLIMATE DECISIONS 

She has also assisted the government with disaster 
risk science and was part of the drafting team for the 
country’s disaster risk legislation. 

She serves on international boards including the African 
science committee of Future Earth. “In the past we 
had a series of international climate committees and 
we have now joined all these committees into one 
committee called Future Earth, with local committees 
in each global region,” she adds. 

“I have been fortunate that my research and position has 
enabled me to assist and collaborate with various actors, 
including governments and organisations worldwide, 
to grapple with making the decisions required for a 
sustainable future.” 

This has also enabled  Vogel to undertake 
transdisciplinary research at an international level, not 
only between the physical and social sciences but also 
to better understand how the wider public, society and 
business can be engaged to make decisions around 
climate change. 

“In my role as a distinguished professor I am working on 
better understanding how climate risks can be reduced. 
I am interested in working with a range of communities, 
using a variety of approaches. I will be focusing on Africa, 
including creating a cohort of young academics who can 
best work on such themes,” she says. 

Another of her goals is to more effectively communicate 

and understand how climate science is produced. 
“Issues of climate risk governance, climate 
information services, including the effective use of 
long- and shorter-term weather forecasts, are key 
areas of emerging research,” she says. 

“Central to all of these issues is how we can 
best reduce risks associated with climate 
and development challenges in fast-growing 
settlements in Africa.” 

To this end, they are already working with 
universities in Tanzania, Ethiopia and other 
parts of Africa to understand the vulnerabilities 
around climate change, focusing in particular on 
adaptation to climate change, food security issues 
and urban transitions.

Vogel has developed a considerable number of 
PhD students who are now working in government 
and academia in a wide range of sectors in South 
Africa and internationally.   “I hope that I have 
enabled them to be critical in their positions and 
to make critical decisions,” she says.

She wants to focus particularly on developing 
female scientists to take their place in the climate 
change field. “I emphasise women because it 
remains an issue for women in Africa to advance 
to senior academic and professorial levels, with 
the various commitments they face.” 
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In March 2015 South Africa’s national programme 
on Early Childhood Development (ECD), which 
Professor Linda Richter and her team developed, 
was gazetted for public comment. 

“This is a huge step forward because as research 
demonstrates, the quality of nutrition and loving 
support that a baby gets in the first 1 000 days of life 
has a profound impact on a child’s future development 
and ability to maximise his or her potential throughout 
life,” says Richter, who joined Wits as a Distinguished 
Professor in May 2014, as a joint appointment in the 
Health Sciences and Humanities. The national ECD 
Programme is one of a range of activities led by Richter 
in her capacity as the Director of the DST-NRF Centre 
of Excellence in Human Development at Wits. 

Together with Wits Professor Shane Norris, she led 
the consortium of Wits researchers who applied for 
and were awarded the Centre. Norris is the Director 
of the MRC-Wits Developmental Pathways for 
Health Research Unit, home to one of the world’s 
most significant multigenerational studies on human 
development in a middle-income country – the Birth 
to Twenty-Plus Programme (Bt20+).  Richter has been 
a key player in the Bt20+ from its outset in 1990.

“Our team in the Centre of Excellence in Human Professor Linda Richter

DAYS 
Development includes four A-rated scientists, four 
B-rated, a South African Research Chair and a 
history of research between us on lifespan and life 
course research,” explains Richter, who has a PhD in 
Psychology and whose research interests are early child 
development, children and families in adversity, HIV, and 
men and fatherhood.

Two factors drew her into this field: the first was the 
pull of the work as it could assist vulnerable people and 
the actions needed to improve their lives. The second 
was the opportunity to work with people in other 
disciplines. The multidisciplinary space always interested 
Richter far more than psychology on its own, to the 

THE FIRST 1 000  

extent that when the NRF conferred an A-rating on 
her, it was in the field of health sciences rather than 
psychology.

“If we look at the Bt20+ study that 
Professor Norris and I have collaborated 
on all these years, it is completely 
multidisciplinary, covering biological, social, 
psychological and economic issues that 
affect health and development over the life 
course,” she explains. 
“We are now into the third generation, following the 

mothers we enrolled in 1990 as well as their 
children and their children’s children. 

‘‘It is the largest and longest running birth cohort 
study in Africa and one of five cohorts in low- 
and middle-income countries worldwide.”

Of the 3 273 babies that the programme enrolled 
at the outset of the study, they have maintained 
contact with 2 300 for 18 years, through yearly 
or twice yearly data collection waves. 

This work has had a significant impact on the 
field of early childhood development and early 
determinants of health and human capital.

“If we look at babies at birth, for example, they 
look for the human face because their brains are 
primed to receive certain kinds of input from 
human beings.  When a mother leads a poverty-
stricken life it can detract from her ability to feel 
relaxed or be emotionally available to her baby, 
including depression. This detrimentally affects 
the future development of her baby,” says Richter,  
who has spent her career exploring these 
issues and working on feasible public health and 
social programmes that can improve childhood 
development.

“From this, my interest in life course human 
development issues has grown – from infancy 
to early and middle childhood, to adolescence, 
young adulthood, parenting and middle-age,” she 
concludes.
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Inspiring postgraduate mathematicians and connecting 
the South African and global mathematics community 
at the highest level is a key focus for Distinguished 
Professor Florian Luca.

One of the world’s leading authorities on number theory 
and analysis, Luca joined Wits’ School of Mathematics as 
a Distinguished Professor in June 2014. Prior to this, he 
served as a professor in the Centre of Mathematical 
Sciences at the National Autonomous University 
of Mexico, where he was based from 2000 to 2014. 
Number theory, sometimes called ‘higher arithmetic’, is 
a vast field of mathematics that includes the study of the 
properties of whole numbers. 

Professor Florian Luca

It is one of the oldest mathematical pursuits, dating 
back 2 500 years to Diophantus of Alexandria, who is 
sometimes called the father of algebra. 

Alexandria was the first person to study number 
theory equations and a subfield of number theory 
called Diophantine equations was named after him.
Number theory is situated in the field of theoretical 
mathematics but aspects of it are providing answers 
to real world problems in a number of fields, including 
digital communication, computer technology, the secure 
coding of banking transactions and cryptology.

“As a number theorist I am drawn to questions about 

COMMUNITY
CONNECTING THE GLOBAL MATHEMATICS

integer numbers. Every integer number is a product of 
prime numbers. Given a typical integer, how many prime 
numbers does it have? How do these primes sit inside 
that integer if we order them from smaller to larger?’’

The study of such questions belongs to a part of 
mathematics called analytic number theory. 

“Another area I am drawn to is the study of equations 
with integer solutions. For example, can we find two 
squares whose sum is a square? Sure we can – 9+16=25 
and 9=3^2, 16=4^2, 25=5^2 – and there are many 
such examples. But can we find two cubes whose sum 
is a cube? The answer here is no.”

Luca is particularly active in his field, publishing 
between 30 to 50 papers a year over the past 10 
years in a field where the average is three papers 
per year.

He is also a great proponent of co-authoring 
papers with colleagues and all of his postgraduates 
in his field, which considerably advances up-
and-coming number theorists, with whom he 
generously shares his global network.

“I don’t let my students graduate unless 
they have published several papers,” 
he says. 

“When they have published and presented papers 
at conferences and workshops, their research area 
gets better known and their career prospects are 
considerably improved.

“I strongly believe in being an advocate of 
mathematics and I do not miss any opportunity to 
offer short, intensive courses anywhere in South 
Africa or the world and to ensure that my students 
attend workshops of this kind,” says Luca who has 
lectured in more than 20 countries. 

No stranger to Wits, he was on a six-month 
Visiting Professor appointment here in 2011. “I am 
pleased to return to the School of Mathematics 
on the Distinguished Professor programme and I 
look forward to growing the postgraduate cohort 
here,” says Luca.
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“Philosophy asks the deepest questions,” says Professor 
Samantha Vice, the former Head of Rhodes University’s 
Department of Philosophy who moved to Wits to take 
up her Distinguished Professorship in January 2015. 
Continuously developing deep question research is 
what the Wits Philosophy Department, together with 
the Wits Centre for Ethics, is undertaking.

“We are developing both the academic and non-
academic contexts by attracting postgraduates and 
bringing citizens onto campus for exciting debates about 
what it means to be human,” she explains.  In her role 
as Distinguished Professor she is teaching Philosophy 
III and postgraduate students and researching a wide 
range of areas, from the ethical value of beauty to the 
existential experience of race and being white in a post-
apartheid society.

“Many white South Africans, including myself, are 
committed to contributing to South Africa. This is our 
home and at the same time we experience the tension 
of feeling we benefited from a long history of injustice 
and we wonder whether there is a place and role here 
for us now,” she says. “The whole question makes me 
feel deeply uncomfortable and I have been trying to 
work through this, in both a personal and academic 
context, for many years.”

Her hope is that South Africa can become less 
segregated in a natural, organic way over time but as an 
academic it raises a multiplicity of issues, such as whether 
there is still a role for white professors at South African 
universities.Professor Samantha Vice

HUMAN
DISCOVERING WHAT IT MEANS TO BE

“As a philosopher, you want to feel that you are dealing 
with the universals of human experience and that 
you are thinking about the shared and most valued 
fundamentals of human existence. But this view comes 
under scrutiny for someone like me in the current 
South African curriculum debate because I am trained 
in Analytic Philosophy,” she says. “Is this a white,  Western 
philosophy based on white, Western values? I would 
hope not. I would hope that it is regarded as a hugely 
valuable tradition with wonderful thinkers and amazing 
theories that should be part of a mix of philosophical 
traditions.” 
 
“At the same time there is no question that Philosophy 
Departments should be teaching African Philosophy 
and Non-Western Philosophy.  The question is to what 

degree, if any, European and Continental traditions 
are retained in the mix,” she adds. Another significant 
challenge for Philosophy Departments today is to 
attract postgraduate students and to retain them 
as academics. “To achieve this, we need students to 
feel that philosophy is their space, that we need new 
voices and new theories and that they can contribute 
enormously to this process,” continues Vice. 

Within this complex space, she is also researching the 
ethical place and value of beauty.  This has nothing to 
do with the damaging cultural norms of beauty, such as 
fashion’s sense of beauty but the social need for beauty 
in all human beings, irrespective of circumstance. “I 
think that beauty brings with it some kind of optimism, 
especially when you are living in a very difficult world, 

whether it is your experience of a beautiful sunset 
or a beautiful piece of art or your experience 
of positive personal relationships - friendships, 
love and being part of a community.  All of these 
aspects, which are outside of the practical world 
of needs, offer a sense of beauty and hope and 
counter our feelings of pessimism.”

Pessimism is another topic that she is researching.

“I’m looking at how we as human 
beings, think about ourselves as a 
species that causes so much damage 
– from violence and death to climate 
change. Are we progressing morally? 
The evidence seems to suggest 
otherwise.”

We, as humans make pockets of progress, she says, 
such as legalising rights for women and children 
but we undermine these rights with our actions. 
“We undermine our own attempts to do ‘good’. 
When you look at the human species from a ‘God’s 
eye’ perspective, things look more pessimistic than 
hopeful. Or do they?”

To address these and other big questions, Vice 
would like Philosophy to be a generous space 
where people from all backgrounds can come 
together and feel welcome and challenged to 
move beyond their comfort zones.
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‘Listen here,’ he said. ‘The fugu fish is twenty-seven times 
more deadly than the green mamba. Incredible.’ …  Bate 
was sitting on the bed reading a copy of the Reader’s 
Digest, which he’d carried away from his dentist’s waiting 
room the day before … 

This is an excerpt from the opening of The Fugu-Eaters, 
one of the stories in Professor Ivan Vladislavić’s 2015 
collection titled 101 Detectives. 

A celebrated South African author, Vladislavić is also a 
Johannesburg writer through and through. He has called 
this city home ever since he moved here from Pretoria 
to study at Wits in the 1970s. Vladislavić worked as a 
freelance editor and writer for nearly 30 years before 
taking up his Distinguished Professorship in the Creative 
Writing Department at Wits in February 2015. 

In this position he is able to devote time to his writing and 
he supervises creative writing Masters students in the 
department. During their two-year course, the students, 
many of them first-time writers, produce full-length 
works of fiction or non-fiction. Vladislavić is immersed 
in the local writing and publishing world. His first short 
story collection,  Missing Persons, was published in 1989. 
Since then he has published seven books of fiction and 
four books of non-fiction and has compiled and edited 
four multi-author volumes. He has also been widely 
translated and published internationally.

His body of work includes a collaborative two-volume 
book with photographer David Goldblatt titled  
TJ/Double Negative, published in 2010. 

Professor Ivan Vladislavić

Goldblatt has been taking photographs of South African 
life since 1948 – the year the apartheid government 
came to power.  This work arose from a novel, creative 
partnership where writer and photographer jostle 
through the streets of Joburg as equal and distinct 
voices. It’s a striking departure from most collaborative 
works in this genre, where the writer is the background 
voice of the photographer or artist.  Vladislavić brings a 
rich diversity of thought and experience to Wits. 

“It is very satisfying for me to come back 
to this institution 40 years after I first 
enrolled here as a student,” he says. 

LISTEN 
HERE 

“My position allows me to work in a more 
concentrated way. As a freelancer, I needed to do 
commercial editing work to keep going and getting 
to my own work was often a struggle.” Of necessity, 
some of his books took a long time to complete. 

Portrait with Keys (published in 2006) was written 
over seven or eight years. “Building the work over 
an extended period and in an interrupted way 
turned out to be a good thing in many respects, 
and some of my best writing has been done slowly, 
over time. But having more time for my own work 
is a huge advantage. I have several projects that I 
have been working on for the last four or five 

years, all at different stages of development and 
my position at Wits will allow me to push them 
through,” continues Vladislavić. “I now have the 
breathing space to think a bit more, to look at my 
notes and ideas and revisit some of the reading 
I have done over the years.”  Vladislavić says he 
is also thoroughly enjoying his participation in 
the Masters workshop. “We have eight students 
enrolled on our two-year programme for 
2015/16, with supervisors from the Creative 
Writing and English Departments, as well as 
from Education, Journalism and the Wits School 
of Arts.” 

The students attend workshops every second 
week, where their writing is shared and discussed. 
All the students and their supervisors come 
together in the workshops and students derive 
the benefit of the collective input from the 
group. “Writing your first piece of fiction can be 
daunting and the workshops offer a supportive 
system that makes the process a little less difficult 
than working on your own. It also speeds up the 
learning process as students are supervised by 
practised writers, editors and readers who can 
guide them in a focused way,” he adds.

Regarding his own writing, Vladislavić says: “I will 
only know what my next book is when I get 
there. One of the joys – and terrors – of writing 
fiction is that you discover what you are doing 
as you go along.  A few years ago I would never 
have imagined that I would be sitting here. My 
career has taken a slightly different turn and it is 
exciting to explore where this leads.”
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How do ideas emerge in economics worldwide? 
How do power and politics ensure that 
certain ideas take precedence over others? 
Which ideas become policies?  

These are some of the questions that have intrigued 
Vishnu Padayachee, Distinguished Professor and Cecily 
Cameron Chair in Development Economics,  over 
the past 20 years. Padayachee took up his post as a 
Distinguished Professor in the Wits School of Economics 
and Business Sciences in November 2014.  “I’m trained 
in Keynesian macroeconomics but my research and 
graduate teaching falls within the confluence and 
traditions of political economy, economic history 
and development studies,” explains Padayachee, 
whose academic ideal as a teacher is to inspire young 
economists to pursue an academic career.

“It’s a huge worry for universities in South Africa and 
globally that young economists with postgraduate 
degrees are seduced, often by large salaries, into 
commerce and government. We have an obligation 
to counter this by getting young people excited about 
academia as a highly fulfilling career.” 

Padayachee’s current research interests include 
monetary history, theory and policy in South Africa, 
the political economy of restructuring South Africa, 
a study of South African capitalism with an historical 
perspective and an analysis of the origins and evolution 
of the ANC’s social and economic policy circa 1940 to 
date.

Professor Vishnu Padayachee

BOMB? ARE WE SITTING ON AN ECONOMIC TIME 

“The thread that runs through this research is the link 
between ideas and power in economic life,” he explains. 
Padayachee and his students pursue monetary and 
economic policy research from the early 20th Century 
all the way through to contemporary South Africa.

“We look at why in 1994 the ANC government chose 
a particular macroeconomic framework and what 
role big business, the unions and the international 
community played in this choice,” he elaborates. “It 
was a compromised, negotiated approach, influenced 
by powerful organisations like the World Bank and the 
International Monetary Fund, as well as by influential 
white, capitalist business in South Africa.”

“It relied on private sector investment to stimulate the 
economy and the State pretty much withdrew from 
economic life at the outset, which has cost the country 
dearly.”

As a researcher and advisor on ANC economic policy 
at the time, Padayachee has an insider’s view. 

“Decisions made at the time have not been effective in 
the macroeconomic picture,” he says. “Pre-1994 several 
of us argued that economic growth should not be left 
in the hands of private sector as many of the large, 
private companies left South Africa post-1994 and re-
established overseas.”

Padayachee believes a social democratic 
alternative of a public-led approach, where the 
State plays a pivotal role as an investment agency 
alongside an active civil society, would have been 
far preferable. “The State is now trying to play 
catch-up and establish an industrial policy but 
whether it has the capacity to do this remains 
questionable. Apart from the National Treasury 
and the Reserve Bank, our state institutions are in 
a state of inertia and collapse.”

Rectifying the situation, he adds, is all about 
money and political will. “How much and from 
where, with National Treasury making funds 
available for large infrastructural and other 
projects in a specific order?” he asks. “The longer 
we vacillate, the more likely it is that we will face 
a very dangerous situation where by 2030 our 
brightest young people would have disappeared 
overseas or into the private sector without any 
real interest in broader society.”

Coupled with this will be an increase in people 
who are unemployed and unemployable because 
they have no skills. “We are already seeing the 
growth of political movements with dangerous 
tendencies - they are a natural attractant for 
people with no hope. We need to change this. 
We need clear development strategies and 
complementary macroeconomic programmes 
that inspire all people to be recommitted to a 
non-racial, non-sexist, egalitarian and democratic 
South Africa. Otherwise we are sitting on an 
economic time bomb.”
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The world is at an incredible juncture in human 
history. The global population will stabilise mid-
century at about 10 billion people and if we 

continue with our current consumption patterns 
and trends, we will soon run out of resources. “Each 
one of us has to start limiting our consumption of 
ecological resources like water and our emissions to 
the environment of wastes such as carbon dioxide,” 
says Distinguished Professor Bob Scholes. “We can do 
so without compromising our ability to live well and 
by doing so will allow others – in the present and the 
future – to also have a good life.” 

Scholes is a systems ecologist, who studies ‘big picture 
ecology’ with the aim to help address major national and 
international problems, notably global climate change, 
global biodiversity loss and land degradation. In January 
2015 he took up his Distinguished Professorship at Wits 
where he will spend his time researching one of the 
most pressing challenges of our time – climate change.

“I am particularly interested in a field known as 
ecosystem dynamics, which is all about how the 
ecosystem behaves over time, especially in the presence 
of disturbances. Are there tipping points or thresholds 
that we should not cross? Where do they lie? What is 
on the other side?” he says. Since the mid-1970s Wits 
has been at the forefront of systems ecology when 

Professor Bob Scholes

CHANGE  
Professor Brian Walker, a leader in this field, established 
it as an academic research domain. He had a major 
influence on Scholes from his undergraduate degree 
through to his PhD in Ecology in 1988.

Scholes has worked on global climate change since 1990 
and is a world-renowned scientist in systems ecology, 
particularly regarding African savannahs.  “I work on 
the fundamental underlying carbon cycle processes 
that drive climate change and their consequences for 
terrestrial ecosystems,” explains Scholes, who has also 
helped to develop the field of scientific assessment – 
the process of translating science findings into policy. 

STUDYING THE BIG PICTURE TO ADDRESS CLIMATE 

Scholes is one of the lead authors of the assessment 
reports of the International Panel on Climate Change 
(IPCC) on the present and future impacts of climate 
change and how we can adapt to or reduce it.

“This includes changing our energy supply systems – 
moving out of fossil fuel and increasing the efficiency with 
which we use carbon-based energy. If we do not do this 
in South Africa we will be financially penalised for our 
carbon footprint in the future,” he says. In addition to his 
IPCC work, he co-led a working group of the Millennium 
Ecosystem Assessment and is co-chairing the upcoming 
global Land Degradation Assessment. He is also the co-

leader of South Africa’s Strategic Environmental 
Assessment of Shale Gas Development.

“The way you conduct assessments 
is critical,” he explains. “We need to 
collate, evaluate and summarise what 
is known nationally and internationally 
and identify what is unknown. 
Following the assessment we need 
to ensure that substantive research is 
conducted for the unknown and that 
proper regulation is put in place to 
reduce the known risks.”

Scholes is confident that we have the technical 
solutions to overcome the major ecological 
problems we face, “but whether we can achieve 
this politically and socially remains an open 
question,” he says.

“It takes many years to develop a systems 
ecologist. Central to my work as a distinguished 
professor is to advance this pipeline at Wits 
through the growth of a research group of 
postgraduate students and postdoctoral fellows,” 
concludes Scholes, who was honoured by the 
National Science and Technology Forum for his 
distinguished contribution over a lifetime in 2015. 
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It is no secret that South Africa faces a great challenge 
when it comes to maths education and the work of 
researchers like Distinguished Professor Mike Askew 
will prove to be invaluable to the country.

“We are busy developing a more ‘home-
grown’ set of materials for maths teachers 
in South Africa. It is no secret that 
mathematics education is an area of great 
concern in this country and now that I am 
here fulltime I want to work intensively 
with the schools,” says Askew. 

Askew took up his appointment as Distinguished 
Professor in the Mathematics Education Division of 
the Wits School of Education in July 2015. He will be 
focusing on developing new mathematics programmes 
for the foundation and intermediate school level. The 
Mathematics Education Division is actively involved 
in mathematics education research and has a strong 
postgraduate programme, which attracts both local and 
international students. 

The Division has two Chairs in primary and secondary 
mathematics education, in which Professor Askew has 
been involved from the outset. Professor Jill Adler is 
the FRF Chair of Mathematics Education (secondary 
school level) and Professor Hamsa Venkatakrishnan 
is the South African Numeracy Chair in Mathematics 
Education (primary school level). 

Professor Michael Askew

FIXING
MATHS EDUCATION IN SA’S SCHOOLS 

 “One of the projects we are working on is a tools and 
education programme in ten historically disadvantaged 
primary schools in Gauteng,” he explains. “Five are 
township schools and five are suburban schools 
bordering townships. We are in the fifth year of this 
project and we would like to take it countrywide.” 
Within this programme they draw on mathematics 
education research, psychology research and learning 
theories to come up with a multidisciplinary approach 
that gives learners the best opportunity of learning 
mathematics. 

“The big challenge is to move away from the dominant 
view of mathematics teaching and learning where lots 
of isolated, apparently random facts are repeated and 
which learners are expected to memorise,” he says. 
“We believe in an approach where mathematics is 

taught as a connected system of ideas from foundation 
phase level, which can then be developed through the 
intermediate and secondary school grades.” 

This approach recognises that children have the ability 
to think in both an abstract and structural way from a 
very young age. For example, instead of counting to 6 
in single digits, you teach children to think of 6 as 5 + 
1, and then 12 becomes two sets of 5 + 1. Thinking in 
connected sets where learners can see that numbers 
are contained within numbers, lays the foundation for 
more abstract maths later on.

Considerable research has gone into this approach and 
Professor Askew has been involved in over 20 maths 
education research projects in the field. One of these 
projects, which he undertook during his time at King’s 

College, was to track children’s maths learning 
progress over a seven-year trajectory, from the 
age of four-and-a-half to 12. It was conducted in 
40 state schools in the United Kingdom, ranging 
from small rural schools to large urban schools, 
including advantaged and disadvantaged schools.

“These projects have helped us to develop 
systems where we can give children from 
disadvantaged backgrounds an equal opportunity 
start in maths education from the foundation age. 
To achieve this, a range of engaging mathematical 
tasks and games are used to bring learners up to 
speed,” he says.

At the same time as they are developing the tools 
for maths learning, Askew and his Wits colleagues 
are intensively working with maths teachers. 
“Across the world many primary school teachers 
do not like teaching maths. They are frightened 
by it because their own mathematical background 
was quite limited and therefore they see it as ‘hard’ 
or arcane,” he explains. “We are working with 
teachers and their relationship to mathematics in 
order to strengthen their mathematics knowledge 
for teaching.”

“Our overall aim is to strengthen the mathematical 
pipeline from the foundation level. We want all 
students to acquire a sound understanding of 
mathematics and we want far more learners 
exiting grade 12 who are well equipped to pursue 
tertiary mathematics,” he concludes.  
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STRATEGIC
OUR
P A R T N E R S H I P S



In 2014, the Office facilitated 
13 new agreements with 
international universities:

Europe – 5 
North America – 3
Africa - 2
Asia – 2
Australia – 1

While some partnerships are established to 
address capacity building and development, the 
majority of these agreements included student 
and staff exchanges as well as collaborative 
projects with academic departments.

The Strategic Partnerships Office has refocused its 
efforts on the establishment of local and international 
partnerships that are regarded as strategic interventions 
to support research and the postgraduate student 
experience.
 
This is in line with the University’s strategy to further 
increase our research outputs, to encourage local 
and international research partnerships that attract 
more citations and consequently to limit the notion of 
internationalisation to the development of partnerships 
that will lead to increased research intensity.

RESEARCH-FOCUSED STRATEGIC

PARTNERSHIPS   

This is according to Professor Zeblon Vilakazi, the Deputy Vice-Chancellor for Research, Postgraduate Affairs and 
Internationalisation who is now responsible for managing Wits’ strategic partnerships.  
 
Research and knowledge generation thrive on connections, collaborations and networks and both the international 
and local components are vital in enabling the University’s aspiration of being internationally competitive and locally 
relevant.
 
Aside from boosting productivity and assisting with the growth of multidisciplinary research, carefully selected local 
and international partnerships also boost the quality of our research. Bibliometric data as reflected on page 14 of 
this publication clearly indicate that publishing with highly rated researchers from other universities leads to higher 
citation rates.  This knowledge drives the practice of our strategic partnerships.
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Wits Enterprise is a wholly-owned subsidiary 
of the University which facilitates the flow 
of ideas and knowledge from the University 

into society in the specific areas of contract research, 
consulting, short courses and technology transfer. It 
facilitates opportunities for the University to interact 
with industry, government and society and provides all 
the functions of a technology transfer office. 

Some of its current projects are described here.  In 2014, 
Wits Enterprise managed 136 research related projects 

involving more than 50 of Wits’ top academics across 
24 Schools, amounting to over R42 million in revenue.   
This included about R9.8 million in Technology for 
Human Resource and Innovation Programme (THRIP) 
funding secured as a result of the industry funded 
projects managed, which supports the work of students 
on industry relevant research projects.  Funders 
ranged from large industry players like AngloGold 
Ashanti through to government agencies such as the 
Technology Innovation Agency and the Independent 
Communications Authority of South Africa, as well as 

TRANSFER 
OUR CONTRACT RESEARCH AND TECHNOLOGY       

international organisations like the European Union 
and the International Development Research Centre of 
Canada. Some of our success stories are reflected on 
the next pages.

Duncan Raftesath
CEO 
Wits Enterprise

W I T S   E N T E R P R I S E
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In 2014, Wits Enterprise successfully secured significant seed funding from the Technology Innovation Agency (TIA) 
to support seven Wits projects.  

The funding is directed at supporting and progressing the commercialisation of technologies created at Wits. It 
is specifically aimed at filling in key gaps regarding understanding the products and/or service opportunities for 
the research, with the intention of developing fundable proposals for further development of the technologies, 
related business plans and/or sufficiently developed opportunities to attract licensees or entrepreneurs to take the 
opportunities further. 

SECURING SEED FUNDING

The seven projects are: 
Citizen science for environmental change: 
Professor Barend Erasmus from the Global Change 
and Sustainability Research Institute will undertake 
a secondary market analysis and feasibility study to 
develop an environmental monitoring smart app.

IFC Jigging: Professor Lorenzo Woollacott from the 
School of Chemical and Metallurgical Engineering (CME) 
is developing and building an IFC jig prototype and will 
use the funds to determine the technical feasibility of 
such technology. 

Bioreactor:  Led by Dr Craig Sheridan from the CME, 
the project aims to determine the technical feasibility 
of upscaling bioreactor technology and the appropriate 
market for such technology.

Moringa Extraction: Professor Luke Chimuka from the 
School of Chemistry is trying to determine whether 
there is a market for an improved Moringa extraction 
method. 

Cassava Project: Led by Professor Chrissie Rey from 
the School of Molecular and Cell Biology, the main 
objective of this project is to determine the feasibility of 
genetically modified cassava through greenhouse trials 
and market studies.

Nanogold Catalysts: Professor Pual Franklyn from the 
School of Chemistry is exploring the technical and 
commercial feasibility of scaling up a nano-gold catalyst.

Separation membrane: Led by Dr Michael Daramola 
from the CME, the project is aimed at the optimisation 
of synthesis and separation performance of a nanotube-
infused polysufone membrane with a polyvinyl alcohol 
layer for separating oil-containing wastewater.

In 2014  Wits Enterprise successfully secured a United Nations Children’s Fund (UNICEF) bid to review and revise a 
tool that was developed for the assessment of children entering child and youth care centres in South Africa. 

TESTING AN ASSESSMENT TOOL 
FOR CHILDREN ENTERING THE 
ALTERNATIVE CARE SYSTEM

This study highlighted the need for a cross-disciplinary 
approach to securing and undertaking public sector 
assignments.  The project team included child protection 
specialists, Dr Ajwang Warria and Priscilla Gerrand from 
the School of Human and Community Development; 
Desia Colgan from the School of Law;  Dr Bruno 
Emwanu, a research design and analysis specialist from 
the School of Mechanical, Industrial and Aeronautical 
Engineering, and Mr Ignatius Odongo, an external 
consultant with international experience in working 
with orphans and vulnerable children. 

The review of the tool was necessary to enhance 
the assessment process and ensure consistency with 
the Children’s Act, the Continuum of Care as well as 
recommended practices of international guidelines and 
regional standards of care and protection of children.

With the support of UNICEF and the Department of 
Social Development, the team tested the assessment 
tool and verified its relevance, effectiveness, consistency 
and usability across five different alternative care settings 
in different geographical contexts in South Africa. 

The key finding was that the assessment tool offers 
concrete guidelines for social workers. 

It is envisaged that the revised tool and training guide 
will catalyse and improve the quality and process of care 
and protection to children, subsequently improving the 
holistic well-being of children that they engage with in 
alternative care settings in South Africa. 
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Tuberculosis (TB) is estimated to affect 35 
million people globally. However, until 2010, 
testing for TB required the culturing of sputum 
for several weeks. 

The molecular diagnostic TB test, first implemented by 
CephAid in its GeneXpert diagnostic machines, is a 
game-changer for global health as it increases access to 
TB testing and shortens the time to receive results from 
several weeks to a few hours. 

When the World Health Organization endorsed 
this molecular diagnostic test, there was no quality 
assurance in place for checking the accuracy of the 
testing machine. A team of scientists from Wits, led by 
Professor Wendy Stevens and Professor Lesley Scott 
from the Department of Molecular Medicine and 

TRANSLATING
RESEARCH INTO TECHNOLOGY 
THAT SAVES LIVES

Haematology in collaboration with Professor Bavesh 
Kana from the DST-NRF Centre of Excellence for 
Biomedical TB Research, developed the SmartSpot 
technology. SmartSpot guarantees the quality of the 
molecular diagnostic tests. 

Through the technology, known quanta of inactive 
bacteria are placed as ‘spots’ onto easily shippable 
paper cards, making this the only simple to use, easy 
to distribute verification and quality assurance test 
available for the new molecular diagnostic devices.

In South Africa, SmartSpot has been used on all 289 
GeneXpert instruments in the national TB programme 
since 2011. 

Over the duration of a year, SmartSpot’s technology 

showed that 2.6% of the tests were inaccurate and that 
test modules needed replacing. 

If the SmartSpot verification had not existed, 78 000 
test results out of the three million tests performed 
would have been inaccurate. 

This would have led to an incorrect diagnosis leading 
to some patients remaining undiagnosed and either 
dying or spreading the disease within their communities, 
whilst others would have unnecessarily been put on 6 
to 18 months of costly drugs with many side effects. 
By the end of 2014, SmartSpot’s verification and quality 
assurance product was being used in 16 countries globally. 
SmartSpot won the prestigious Gauteng Accelerator 
Programme BioScience award whose panel of judges 
included local and international venture capitalists and 

Wits Enterprise hosts the Intellectual 
Property (IP) management and technology 
transfer office of the University. 

This office delivers a range of services and 
programmes aimed at extracting additional 
impact from the world-class research 
undertaken at Wits, through the delivery of 
new products and services into the economy 
and society. 

This capability has been steadily built over 
years and has reached critical mass to 
enable appropriate IP management and 
commercialisation activities. 

BUILDING 
TECHNOLOGY 
TRANSFER 
CAPABILITY

Professor Wendy Stevens

Professor Lesley Scott

Professor Bavesh Kana

entrepreneurs. It was subsequently shortlisted for the 
Innovation Prize for Africa out of over 900 continent-
wide applications and won the Social Impact Award at 
this prestigious event. 

It will now be rolled out as a stand-alone business to 
ensure that the delivery of the SmartSpot technology 
across the globe is managed on viable business principles 
and to enable the research team to develop further 
products based on the SmartSpot technology.

The SmartSpot technology was developed with funding 
support and in collaboration with the United States 
Centers for Disease Control and Prevention, the 
National Health Laboratory Services, the AIDS Clinical 
Trial Group and Wits Enterprise. 
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The Wits Health Consortium (Pty) Ltd (WHC) is a 
private, wholly-owned company of the University of the 
Witwatersrand, registered in 1998 within the Faculty of 
Health Sciences (FHS).  

The original intent was to exploit opportunities to 
generate additional resources and income for the 
FHS to pursue its objectives.  The WHC is controlled 

WITS HEALTH CONSORTIUM

by a Board supported by six sub-committees, namely 
academic oversight, audit, directors affairs, remuneration 
and transformation, strategy and investment and 
sustainability. 

FHS academics have established about 60 divisions (or 
syndicates) within the WHC legal umbrella to support 
their clinical and research activities predominantly within 
the therapeutic areas of HIV/AIDS, TB, Pulmonology, 
Vaccines, Malaria, Non-communicable Diseases and 
Public Health. 

Major divisions are represented on the WHC Board 
and sub-committees and are governed by the WHC 
policies, procedures and practices. Divisions are 
supported by the WHC Shared Services Centre which 
provides financial administration and reporting, grants, 
risk and compliance management, internal and external 
auditing, human resources and payroll management, 
training and IT support.

Alf Farrell 
CEO:  Wits Health Consortium 

Research trajectory and highlights
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OUR ART
MUSEUM



Home to an extraordinary collection of African 
art, including contemporary and historical art 
from South Africa and art from West and 
Central Africa, the Wits Art Museum (WAM) 

is one of Johannesburg’s premier tourist attractions 
located in Wits’ cultural arc. Currently numbering over 
9 000 items, the three major collecting areas of classical, 
historical and contemporary artworks are unique in 
their breadth, geographical range and local specialisation. 

In 2014, the Wits Art Museum received an 
extraordinary R10 million donation from 
an anonymous donor, part of a 
R100 million gift to the University.

 The Museum continues through its exhibitions to cater 
for a range of audiences including students, young and 
hip art enthusiasts, older art supporters, school learners, 
families with children and neighbourhood residents. 

Both internally and externally generated exhibitions 
are showcased, including Queer and Trans: Art-iculations: 
Collaborative art for social change, an exhibition held in 
partnership with the Wits Centre for Diversity Studies 
highlighting the experiences of the LGBTI community 
in South Africa. In 2014, ten exhibitions were held that 
attracted 21 751 visitors, an additional 1 500 compared 
to 2013. 

AN AFRICAN TREASURE 

TROVE
The WAM Curator Fiona Rankin-Smith and History 
Professor Peter Delius collaborated on Ngezinyawo: 
Migrant Journeys, an exhibition that explored the 
fundamental role that migrant labour played in the 
making of modern South Africa to coincide with the 
celebration of 20 years of democracy. 

Life circumstances of migrant workers and their families, 
xenophobic violence and upheavals in the mining sector 
culminating in the Marikana massacre were some 
of the themes explored through film, photography, 
contemporary artworks, artefacts, archival documents 
and interviews. 

These were accompanied by a major publication and 
an educational resource that attracted many school 
learners. Multiple events were scheduled during the 
exhibition such as a book launch, panel discussion and 
music performance.

The political, social, cultural and economic implications 
of hair and hairdressing were explored in the exhibition, 
Doing Hair : Hair and art in Africa. Hair communicates 
information about age, religious affiliation, social status, 
political ideologies and aspirations. Extraordinary 
objects that are used to protect, style and adorn hair,  
historical and contemporary artworks, barbershop 

posters, films and installations, were included. 
There was a strong community building aspect 
to this project. The many hairdressers who 
work in neighbouring Braamfontein were 
encouraged to participate through a project 
that culminated in selected hairstyles being 
professionally photographed and exhibited.  This 
was accompanied by a fully illustrated catalogue 
co-edited by Professor Anitra Nettleton and 
Laura De Becker. 

Tapestries by William Kentridge was a 
collaboration with the Stephens Tapestry 
Studio that included mohair tapestries, bronze 
sculptures, preparatory sketches and cartoons 
by this world-famous South African artist, also 
a Wits graduate.  Re-engagement with the Wits 
Art Museum collections, funded by the Andrew 
W. Mellon Foundation, had three components: 
the fellowships, the publication programme and 
the facilitation of both through better physical 
access. 

Lifelines: Object Biographies from the Standard 
Bank African Art Collection was a major teaching 
exhibition drawn from the WAM’s holdings. 
Continuing her work on collections re-
engagement, postdoctoral fellow Dr Laura De 
Becker developed this exhibition in collaboration 
with the Wits History of Art Department.  The 
work undertaken by postgraduate students 
who each had to research one object from the 
WAM collection, was used for a publication.
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What did Africa give 
to the world? 

“Africa gave the world 
HUMANITY,

Wits Professor Phillip V.  Tobias 
(14 October 1925 - 7 June 2012)

and that is no 
ordinary feat.”
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