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Climate 
change

newly launched african Climate and Development Initiative at 

UCT has a tough challenge ahead of it. The initiative is seeking 

to map a pathway for africa that maintains economic growth, 

while switching to a much lower carbon emissions path than has been typical of 

other developing regions. all this is taking place against the backdrop of a steeply 

increasing african population and in one of the regions that will be most affected by 

climate change in the years ahead. 

The

53



UCT ReseaRCh RepoRT '1154

Professor Mark New’s office has a 
spectacular view from the top floor of the 
Geology Building on UCT’s upper campus 
and is reached through a complex maze of 
corridors and discontinuous stairs. The new 
Pro Vice-Chancellor for Climate Change 
is the Director of the African Climate and 
Development Initiative (ACDI), UCT’s new 
inter-disciplinary initiative for linking and 
developing the no less complex wealth of 
ongoing climate change-related research at 
the university.
 
Professor New is clear that climate change is not just 
another research area. It is an unprecedented challenge for 
humanity and a real threat to our civilisation, complicated 
by the uncomfortable reality that the ‘enemy’ is ourselves. 

This sets a provocative challenge for the ACDI: how to map 
a pathway for Africa that protects economic development 
and improves the lives of an African population that is set 
to increase steeply, while switching to much lower carbon 
emissions than have been typical of other developing 
regions. What’s more, this must be done in a part of the 
world that will likely be most affected by climate change.

The ACDI is developing collaborations across more than 
20 departments at UCT, from the pure sciences to the 
social sciences and the humanities, including the Centre 
for Criminology, the Gordon Institute for Performing and 
Creative Arts (GIPCA), and the Energy Research Centre 
(ERC), a hub of expertise on energy scenarios for South 
Africa and a key player in the development of South 
Africa’s Long Term Mitigation Scenarios, to explore the 
country’s options for developing while cutting emissions. 

Professor New points out that a systemic approach reveals 
substantial overlaps in these issues. Some possible 
mitigation choices –  for instance, using more biofuels, 
would have significant implications for adaptation, putting 
more pressure on water and land resources already 
stressed by climate change.

“There’s a series of PhD projects in the faculties of Law and 
Commerce, with the Department of Criminology’s Professor 
Clifford Shearing,” says Professor New. “He’s interested in 
the role of fulcrum organisations; those that can be agents 

that strongly influence how we respond to climate change. 
“They’re working with the insurance company Santam and 
local authorities, looking at assessing natural disaster risk 
and reducing premiums in the context, for example, of 
good catchment management.

“We’re very interested in bringing different disciplines 
together, to think systemically, in order to identify knowledge 
gaps from single or multiple disciplines that may need to 
be filled to improve our understanding of the systemic 
issues. Phase one of ACDI is about networking and 
enabling. We’re also looking at setting up partnerships 
with entities like the Western Cape government, to clarify, 
for example, what a green economy might mean in the 
context of climate change, while creating processes for 
dealing with complex multi-stakeholder issues.

“Our master’s degree in climate change and sustainable 
development takes a similar approach, combining courses 
from the engineering, commerce, humanities and science 
faculties with a range of electives, and this is helping to 
create a community of research-active teachers.” 

Much of the research being done under the auspices 
of ACDI is also characterised by this multi-stakeholder 
approach. Professor New is enthusiastic about the recent 
work by economics student Anthony Dane, for example. 
“He did a master’s degree project on personal carbon 
trading. He did some really cool experiments where he got 
60 or so students to work out their carbon budget and then 
set a cap for the total carbon that the group could emit.”

Dane says he concluded that: “mitigation policy frightens 
people but it can be acceptable if adequately understood – 
participating in the design process improved acceptability 
significantly.”

“Then, within the ERC, there is innovative thinking 
about energy and poverty, trying to understand energy 
alternatives that do improve wellbeing, jobs and income,” 
says Professor New. “The same solar technology can 
have very different social impacts, depending on whether 

UCT launches a co-ordinated       
   assault on climate change

“Climate change is not just another 
research area. It is an unprecedented 
challenge for humanity and a real 
threat to our civilisation, complicated 
by the uncomfortable reality that the 
‘enemy’ is ourselves.”
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it’s located in Namaqualand or across the rooftops of 
Khayelitsha. The ERC’s MAPS (Mitigation Action Plans and 
Scenarios) programme aims to share the expertise South 
Africa has created in developing our Long Term Mitigation 
Scenarios with other developing countries. 

“In the Department of Botany’s Plant Conservation Unit, 
Associate Professor Lindsey Gillson and Professor Timm 
Hoffman are working on a project called Benchmarks for the 
Future to understand how South African landscapes have 
varied in the past, as climate has varied. That informs how 
they might respond and must be managed in the future.”

Climate and habitat shifts affecting a vital area of 
biodiversity – bird life – are being examined by the Percy 
FitzPatrick Institute of African Ornithology.

“Generally,” says Professor New, “what we are trying 
to do is understand how climate change may impact 
on ecosystems and society. Then there’s the mitigation 
side – trying to reduce the causes of climate change to 
reduce the worst impacts – and there is a strong group 
working on that in the Energy Research Centre, led by 
Professor Harald Winkler. In the Law Faculty, Professor 
Richard Calland is looking at the governance of climate 

finance. There is also a lot of research under way around 
the politics of mitigation.” 

Knowledge that is usable
Further up on campus, Professor Bruce Hewitson is head 
of UCT’s Climate System Analysis Group (CSAG) and 
holds the DST/NRF SARChI Chair in Climate Change. 

“CSAG leads the Africa co-ordination for CORDEX (the 
Co-Ordinated Regional Climate Downscaling EXperiment), 
which is an unprecedented initiative emanating from the 
World Meteorological Organisation (WMO). It has the 
goal of providing probabilistic regional climate change 
information for all terrestrial regions, and it recognises that 
Africa is the most vulnerable to climate change and has 
the weakest knowledge base from which to work. So Africa 
has been prioritised as a domain of focus and we lead the 
Africa group out of Cape Town.”

CORDEX and the CSAG Climate Information Portal are the 
most important parts of CSAG’s work in providing society 
with usable knowledge about climate change. CSAG’s 
approach already exemplifies the teaching and outreach 
that will be an essential part of the ACDI’s work.

ClImaTe Change

The Prince of Wales addressing an audience at UCT, shortly after the launch of the African Climate and Development 
Initiative in 2011.
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“What CORDEX lacks is activity to analyse and 
translate data,” says Professor Hewitson. “I gathered 
four international agencies together and we funded 
a two-year programme to do that translation activity 
and develop the regional products that are needed 
by society. We’ve put together a team of 30 young 
scientists from across Africa to analyse the CORDEX 
data together in regional teams and through that, build 
their skills. This is our ‘class of 2012’.  

“One aspect of CORDEX is doing the actual climate 
modelling to produce the regional information data. 
But data is not information. We’re working to tailor 
our products to sectors that need specific forms of 
information, spanning the gap between science and 
society. Africa is such a vulnerable continent, so it’s 
knowledge that is desperately needed,” he adds.

What the sea can tell us
Also fitting seamlessly into the ACDI mission is the work 
of Associate Professor Astrid Jarre, a marine systems 
ecologist holding the DST/NRF SARChI Chair in Marine 
Ecology and Fisheries, who speaks with great enthusiasm 
about MA-RE’s work, and with great interest in the work of 
her colleagues, noting with pride the accomplishment of 
colleague Dr Lynne Shannon, a co-author on two papers 
published in Science in a single year, 2011. 

“The Marine Research (MA-RE) Institute facilitates marine 
research at UCT and makes connections between the 
various research groups on campus including zoologists, 
oceanographers, experts in marine law, geologists, 
molecular biologists. Over the last few years, we have 
created a structure that investigates the relationship 
between global climate change and the sea. So ACDI hits 
the ground running in terms of climate-related research in 
the marine realm, because there’s a lot going on at UCT.”

MA-RE is also host to the Nansen-Tutu Centre for Marine 
Environmental Research, which works on predicting 
marine ecosystem variability and convenes a scholarship 
exchange programme for young researchers.

signature themes associated with this theme
    

  The Marine Research (MA-RE) Institute

The MA-RE Institute, a multi-disciplinary institute based at UCT, is the leading marine research organisation 
in Africa, representing the interests of 40 permanent marine researchers. Its research underpins its teaching, 
training, capacity development, and consultancy activities. The institute’s greatest strength is the intellectual depth 
and range of its academic staff. It has more than 40 tenured researchers from a range of faculties and research 
units undertaking research in the marine and other salty water arena. The institute’s principal focus is research, 
hence it brings together active researchers in the field, who add value to, and benefit from this collaborative 
structure. At the institute, observation, measurement, and collection of samples and data are accomplished by 
ship cruises, field trips and remote sensing by satellite.
Director: Professor C. Moloney   E-mail: ma-re@uct.ac.za   Web: http://www.ma-re.uct.ac.za

  The African Climate and Development Initiative

The African Climate and Development Initiative (ACDI) co-ordinates cutting-edge inter-disciplinary research and 
training on the twin issues of climate change and sustainable development. ACDI brings together natural scientists, 
engineers, social scientists, lawyers, economists, and urban planners, among others, from UCT and beyond, to 
provide an African perspective, grounded in strong science, addressing issues relating to climate variability and 
global change affecting the African continent. It actively creates opportunities for African researchers and young 
scholars to contribute their own perspectives to these issues. Through the establishment of strong partnerships 
throughout Africa, ACDI contributes towards developing the African leaders of the future, who have an intimate 
understanding of the physical and human needs of Africa, and who will contribute to addressing this all-important 
issue facing humankind. 
Director: Professor M. New   E-mail: Mark.New@acdi.uct.ac.za   Web: http://www.acdi.uct.ac.za/ 

“We’ve put together a team of 30 
young scientists from across Africa to 
analyse the CORDEX data together in 
regional teams and through that, build 
their skills.”
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The Centre of Excellence (CoE) at the Percy FitzPatrick 
Institute of African Ornithology (PFIAO) undertakes 
scientific studies involving birds that contribute to 
the theory and practice affecting the maintenance of 
biological diversity and the sustained use of biological 
resources. The centre continued to achieve its targeted 
number and quality of scientific publications, with 79 
papers published in peer-reviewed journals in 2011, 
including 17 in journals with Science Citation impact 
factor ratings of 3,5 or higher. Five contributions to 
semi-technical books and 41 semi popular articles 
were also published. 

During 2011, the centre supported 12 postdoctoral 
fellows, 21 PhD, 31 MSc and seven BSc Honours 
students, of which 25 percent were black and 46 percent 
were women. It was a record year with 26 postgraduate 
students graduating in 2011 (seven PhD, one MSc, 11 
MSc Conservation Biology, and seven BSc Honours).

The fifth Biodiversity Conservation Academy, hosted by 
the national CoE for Invasion Biology and the PFIAO 
CoE, was held in De Hoop Nature Reserve during 
January 2011. The academy was attended by 11 students 
from seven South African universities, and three interns 
from the South African National Biodiversity Institute. All 
14 students were black and nine were women. The aim 

of the academy is to broaden the students’ knowledge 
of the theory and practice of conservation in a South 
African context and to encourage them to pursue 
postgraduate studies in conservation biology.

A broad range of close collaborative working 
relationships with scientific peers and a variety of 
conservation NGOs and governmental organisations 
exists both nationally and internationally. The CoE 
continues to build much-needed African capacity in the 
broad arena of biodiversity conservation. The CoE has 
also been active in advising conservation organisations, 
government departments and industry on a variety of 
research projects. During 2011, CoE members served 
on 16 journal editorial boards, reviewed at least 97 
papers for 50 peer-reviewed journals, and sat on 35 
advisory boards.

A highlight of the year was the visit by Sir David 
Attenborough, who presented a Vice-Chancellor’s 
Open Lecture during April as the final celebratory 
event of the Percy FitzPatrick Institute of African 
Ornithology’s 50th anniversary.

Director: Professor P. Hockey
E-mail: Phil.Hockey@uct.ac.za
Web: http://www.fitzpatrick.uct.ac.za/

ClImaTe Change

PhD student Jess Shaw attaching a transmitter to a Ludwig’s Bustard in the Karoo (Photo: Ben Dilley).

Centre of excellence associated with this theme

  DST/NRF Centre of Excellence at the Percy FitzPatrick Institute of 
African Ornithology, Birds as Key to Biodiversity Conservation     
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  Energy Research Centre

The Energy Research Centre (ERC) conducts high 
quality, targeted and relevant research, as well as 
offering postgraduate opportunities at master’s and 
doctoral levels. The four main research areas are: 
energy efficiency; energy, environment and climate 
change; energy, poverty and development; and 
energy systems analysis and planning. The staff of the 
ERC have qualifications in engineering, natural and 
environmental sciences, urban and regional planning, 
economics, law, politics, sociology, and anthropology.  
Director: Professor K.F. Bennett
E-mail: Kevin.Bennett@uct.ac.za
Web: http://www.erc.uct.ac.za

  Animal Demography Unit

The mission of the Animal Demography Unit (ADU) is 
to contribute to the understanding of bird populations, 
especially bird population dynamics, and thus contribute 
to the conservation of avian biodiversity. The ADU 
achieves these goals through a variety of projects in 
which para-ornithologists throughout Southern Africa 
can participate. These projects range from identifying 
bird species, through undertaking census surveys, to 
making detailed observations on breeding productivity.
Director: Professor L.G. Underhill 
E-mail: Les.Underhill@uct.ac.za
Web: http://web.uct.ac.za/depts/stats/adu/index.html

  Nansen-Tutu Centre For 
Marine Environmental 
Research

The Nansen-Tutu Centre for Marine Environmental 
Research, under the patronage of Nobel Laureate 
Archbishop Emeritus Desmond Tutu, was set up in 2010 
to assist in the worldwide need to develop the capacity to 
understand, model and predict the state of the ocean and 
its ecosystems, in a similar way that the meteorological 
services do for weather and climate. The founding 
partners of the Nansen-Tutu Centre in Norway and South 
Africa have the necessary complementary expertise 
and knowledge to address these challenges in the three 
oceans around Southern Africa. A central theme for the 
centre will be to undertake research into the science 
underpinning operational oceanography, particularly in 

numerical ocean modelling, as well as continuing to 
develop skilled African postgraduate marine scientists. 
The centre actively contributes to the OceanSAfrica 
initiative, with partners from the Department of 
Environmental Affairs’ Ocean and Coasts branch, the 
South African Weather Service, the Council for Scientific 
and Industrial Research, and the South African Earth 
Observing Network. 
Director: Professor F.A. Shillington
E-mail: Frank.Shillington@uct.ac.za
Web: http://ma-re.uct.ac.za/nansen-tutu-centre/

  Plant Conservation Unit

The Plant Conservation Unit (PCU), located within the 
Botany Department, undertakes research and teaching 
directed at improving the conservation status of the 
vegetation of Southern Africa, with a particular focus on 
the winter rainfall region. Established in 1993, staff and 
students within the PCU investigate  palaeoecological, 
historical, and current impacts on the vegetation of the 
region and work closely with land users to conserve and 
prevent further transformation of the region’s biodiversity. 
Director: Professor M.T. Hoffman
E-mail: Timm.Hoffman@uct.ac.za
Web: http://www.pcu.uct.ac.za

  Environmental Evaluation Unit

The Environmental Evaluation Unit (EEU) is an 
independent, self-funded research, consulting and 
training unit based at UCT. Founded in 1985, the EEU 
has established itself as a leader in the fields of integrated 
environmental and coastal management and sustainable 
development, responding to local, regional and global 
environmental challenges using an inter-disciplinary 
and participatory approach. The EEU has implemented 
a wide diversity of projects that have contributed to 
academic debates, and informed policy while having 
practical impacts on the ground. The EEU works in five 
main thematic areas: integrated environmental planning, 
management and assessment; integrated coastal and 
small-scale fisheries management; biodiversity use, 
trade, livelihoods and social justice; sustainable business 
and cross-sector collaboration; and public participation.
Director: Associate Professor M. Sowman
E-mail: Merle.Sowman@uct.ac.za
Web: http://www.eeu.uct.ac.za

Research groupings associated with this theme
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National Research Foundation P-rated researchers Associate Professor Lindsey Gillson (top) and Dr Gina Ziervogel form 
part of the extensive network at UCT who are affiliated with the African Climate and Development Initiative. Associate 
Professor Gillson is Deputy Director of the Plant Conservation Unit in the Department of Botany. She is currently working 
on projects in South African biomes, focusing particularly on long-term vegetation dynamics at ecotones. Her research 
interests include applied palaeoecology, conservation and ecosystem management as well as linking ecological and 
social systems. Dr Ziervogel’s research is on development in a context of climate change. Through this she has focused 
on a number of areas including municipal adaptation strategies, institutional barriers to adaptation, flood governance, 
water and food security. Dr Ziervogel is a senior lecturer in the Department of Environmental and Geographical Science.
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 Climate Change

Professor Bruce Hewitson heads the Climate Systems Analysis Group with foci on climate 
modelling, variability, change, and regional projections. He is extensively engaged with 
capacity-building in Africa and with the communication of regional climate information 
supporting responses to climate change. He plays numerous roles internationally, including 
co-ordinating lead author in the Intergovernmental Panel on Climate Change (IPCC), and 
currently co-chairs both the IPCC Task Group on Data and Scenario Support for Impact and 
Climate Analysis (TGICA) and the World Climate Research Programme (WCRP) working group 

on regional climates. He is a lead co-ordinator in the WCRP global CORDEX programme to develop regional 
climate projections. Professor Hewitson received his bachelor’s degree (1988) from the University of Cape Town, 
and master’s (1990) and PhD (1991) from Pennsylvania State University. 

  Marine Ecology and Fisheries

A marine systems ecologist by qualification, Associate Professor Astrid Jarre holds the SARChI 
Chair in Marine Ecology and Fisheries at the Marine Research (MA-RE) Institute. Her keen 
interest in fisheries management allowed her to hold research positions at the International 
Centre for Living Aquatic Resources Management in Manila, Philippines (now World Fish 
Centre, Penang, Malaysia) and the Danish government laboratory for fisheries, before she 
moved to South Africa. Associate Professor Jarre served on the Scientific Steering Committee 
of the International Geosphere-Biosphere Programme/United Nations Intergovernmental 

Oceanographic Commission (IGBP/IOC) Global Oceans Ecosystems Dynamics Programme (GLOBEC), and 
was a member of its Working Group on Human Dimensions. Inspired by multi-disciplinary research into fisheries 
management in Denmark and the inter-disciplinary Canadian ‘Coasts under Stress’ programme, Associate 
Professor Jarre teamed up with colleagues in the humanities and social sciences to further inter-disciplinary 
research into marine social-ecological systems under global change in the Benguela current.

  Animal Evolution and Systematics

Professor David Jacobs holds a PhD in zoology from the University of Hawaii, where he 
completed a thesis Character release in the endangered Hawaiian hoary bat, Lasiurus 
cinereus semotus. He has been at the University of Cape Town since 1994, where his main 
research interests are focused on all aspects of evolutionary biology. 

He has conducted research all around the world, including Australia, Costa Rica, Belize, Israel, 
Canada, Namibia, and Zambia. He has supervised more than 20 postgraduate degrees and 

many of his students have won prestigious awards, such as the Purcell Memorial Award for the best PhD thesis, 
and SA Association for the Advancement of Science – S2A3 Bronze Medal for the best master’s degree thesis. 

  Modelling of the Coupled Ocean-Land-Atmosphere 
Phenomena Related to Climate

Professor George Philander, an expatriate South African, was recruited to this position in the 
Marine Research Institute from Princeton University, in the USA. This is a joint position between 
UCT and the Council for Scientific and Industrial Research (CSIR), and while Professor Philander 
is hosted by UCT, he also serves as the Director of the Africa Centre for Climate and Earth 
Stewardship Science. 

DsT/nRF saRChI Chairs associated with this theme 
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Professor Frank Shillington, co-director of the Nansen-Tutu 
Centre, points out that the oceans comprise about 75% of the 
surface area of the Earth, so it’s vital to understand how the 
ocean-atmosphere climate system interacts. 

Professor Chris Reason, head of the Department of 
Oceanography, adds that although most media attention 
is focused on climate change, research on fundamental 
climate science and on climate variability is essential 
“because we do not understand these topics sufficiently 
well to have much confidence in the ability of models to 
make realistic projections, either for seasonal forecasting 
purposes or for climate change applications.” Professor 
Reason is a lead author on the upcoming Fifth Assessment 
of the Intergovernmental Panel on Climate Change. 

“Our climate oriented research incorporates  this type of 
approach,” says Professor Shillington. “And it is beginning to 
reveal how important the Agulhas Current System at the tip 
of Africa is to the global climate system. Indeed, the unique 

setting of the tip of Africa into the three adjacent oceans, 
gives us a leading competitive edge.”

Breaking new ground
Professor New would agree with this assessment, which is 
why the multi-disciplinary and multi-stakeholder approach 
of the ACDI is seen as so important within the context of the 
university and the future of the African content. In November 
2011, shortly after the official launch of the ACDI, His Royal 
Highness The Prince of Wales, on a visit to South Africa, 
commended UCT on its bold decision to break new ground 
and create a role dedicated to taking on this global challenge 
holistically and that working together on this problem was the 
only likely path to success. 

“I, for one, have been incredibly heartened by the 
University of Cape Town’s decision to appoint a Pro Vice-
Chancellor for Climate Change – an idea that I can only 
hope will catch on elsewhere,” he says.

ClImaTe Change

Student and staff delegates attending the African Operational Oceanography Workshop, hosted by the Nansen-Tutu 
Centre in 2011.
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news that south africa will host the majority of the square 

Kilometre array radio telescope (sKa), which will be 50 times more 

powerful than any other radio telescope in existence, has placed 

the country firmly on the map of international astronomy research. In partnership with 

australia, south africa will be making a significant contribution to the understanding 

of the origins and evolution of the Universe, the notion of dark matter and dark energy, 

and the probability of life elsewhere. The possibilities are firing up a new generation 

of scientists at UCT.

The

63
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The much-anticipated announcement that 
South Africa will host the majority of the 
Square Kilometre Array radio telescope 
(SKA) – made in 2012 but reflecting the work 
of the South African astronomy community 
over many years and culminating in the 
submission of the final bid in 2011 – is no 
small achievement. Researchers in UCT’s 
Department of Astronomy have supported the 
SKA bid in many ways. When Professor Renée 
Kraan-Korteweg, head of the department, 
joined UCT in 2005 after a successful tenure 
at the University of Guanajuato in Mexico, 
she knew capacity development and radio 
astronomy development would be imperative 
to put South African astronomy on the map. 
It was important to show the world that South 
Africa would not only provide space for the 
SKA, but also expertise.

“It was clear that the South African government had an 
idea to start flagship projects to show how we can manage 
projects that are up there with the rest of the world,” 
she says. “There was also a realisation that the younger 
generation of South Africans and Africans need to be 
motivated to pursue careers in science and technology.”

As a result, South African astronomy – with the UCT 
Department of Astronomy at the forefront – has grown 
at an almost unprecedented rate, with renewed interest 
sparking among a new generation of scientists. Today, 
there are dozens of students joining the field and moving 
on to postgraduate and postdoctoral level. 

“In 2005, there were only two professors and one 
postdoctoral researcher in the department, with three to 
five postgraduate students. At present we have 10 staff 
members (including four professors), 11 postdoctoral 
fellows and more than 30 postgraduate students,” says 
Professor Kraan-Korteweg.

On a teaching level, the development of an undergraduate 
major in astronomy has contributed to this growth, with up 
to 45 students registering for astronomy majors per year, 
in comparison with the initial eight to 10 students in 2006.

“This growth has taken place largely because of the 
opportunities on the horizon, and UCT has the only 
dedicated astronomy department in the country,” she says.

A catalyst for transformation

Astronomy has become a catalyst for transformation as 
well, says Professor Kraan-Korteweg. Transformation has 
certainly characterised the subject’s growth among her 
students – 75 percent of UCT’s undergraduate programme 
are black South Africans. Although UCT has the only 
astronomy department in South Africa, there are other 
initiatives contributing to the growth of this sector. For 
instance, the National Astrophysics and Space Science 
Programme (NASSP), hosted by UCT, is a nationwide 
programme that was launched in 2003 and focuses on the 
development of honours and master’s degree students in 
the astronomy and space science sectors by providing 
adequate bursaries that will also make this career option 
attractive to previously disadvantaged South Africans. 

The DST/NRF South African Research Chairs Initiative 
(SARChI) has also been integral in the growth of the 
department, with the appointment of professors Erwin de 
Blok (2007) and Claude Carignan (2011) as holders of 
SARChI Chairs in Astronomy. 

While Professor de Blok’s role as a SARChI chair holder 
was specifically aimed at increasing the radio astronomy 
expertise in the department, Professor Carignan’s role is 
to grow local astronomy to create the next generation of 
astronomers, who might be actively involved at the SKA 
when it is to be completed in 2025.

It’s written in the stars: 
South Africa is set to make its 

mark on astronomy
“South African astronomy – with the 
UCT Department of Astronomy at the 
forefront – has grown at an almost 
unprecedented rate, with a renewed 
interest sparking among a new 
generation of scientists.”
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Professor de Blok has since taken up a senior position at 
The Netherlands Institute for Radio Astronomy (Astron), 
but will continue his work through student supervision 
and his involvement in Mhongoose, one of UCT’s four 
internationally-approved projects allocated for MeerKAT. 
To fill Professor de Blok’s shoes as SARChI chair holder, 
Dr Tom Jarrett from the California Institute of Technology 
(CALTECH) was appointed to continue the department’s 
growth in the field of multi-wavelength astronomy.

When ready in 2016, MeerKAT will be one of the most 
powerful radio telescopes in the world. It will then be 
supplemented with 180 further dishes to form the SKA 
Phase 1 dish array and will be instrumental in internationally 
groundbreaking work in its own right until the completion 
of the SKA in 2025.
 
Following the 2010 international call for large survey 
proposals on MeerKAT, 21 proposals were received, of which 
10 were accepted. Four of the 10 projects are led or co-led 

by researchers from UCT. These are LADUMA (Dr Sarah 
Blyth), MIGHTEE (Dr Kurt van der Heyden), ThunderKAT 
(Associate Professor Patrick Woudt and Professor Rob 
Fender), and the above-mentioned Mhongoose.

The UCT MeerKAT projects vary from the study of nearby 
galaxies, understanding how stars are formed and the 
distribution of material and dark matter in the galaxies 
(Mhongoose), to discovering more about active galactic 
nuclei, bursts and explosive events in galaxies in the 
quest to develop a greater understanding of galaxy 
evolution (MIGHTEE), to the evolution of neutral gas in 
the Universe (LADUMA), and the search for Dynamic and 
Explosive Radio Transients (using radio telescopes to 
study energy outflows caused by events such as novae 

asTRonomy

“When ready in 2016, MeerKAT will 
be one of the most powerful radio 
telescopes in the world.”

Deputy Vice-Chancellor Professor Danie Visser and SKA SARChI Chair holder Professor Claude Carignan, at the 
MeerKAT site in the Karoo, pictured here with the KAT7 telescopes.
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and supernovae or the relativistic outflow of material from 
an accretion neutron star or black hole) with MeerKAT 
(ThunderKAT). 

The department’s access to SALT (the Southern African 
Large Telescope in Sutherland) allows them to combine 
optical and radiotelescopic images. This is significant 
because a complementary telescope working at a different 
wavelength provides a different – and therefore very 
valuable – piece of the puzzle to researchers. This is 
particularly relevant for LADUMA, which has been rated 
as one of two Priority Group 1 surveys to be performed 
on MeerKAT. 

Through SALT, researchers measure the distances to 
the galaxies (redshifts), enabling them to calculate 
the average (neutral gas) mass of galaxies in their 
observations.  The survey will be the deepest neutral 
hydrogen survey to date and has been awarded 5 
000 hours to observe a single pointing centred on the 
Extended Chandra Deep Field South (ECDF-S), with 
the aim of observing neutral hydrogen in galaxies out to 
redshifts greater than one. 

Associate Professor Patrick Woudt explains the real-
time observations that will be done with MeerKAT within 
the ThunderKAT project will open a new time domain in 
astrophysics. “The multi-wavelength approach is critical 
in modern-day astrophysics,” he says.

“By looking at the sky in very high cadence, you can see 
the variation of celestial bodies quickly and when you see 

it in real time, you can trigger an immediate follow-up at 
other telescopes to study the object during an outburst. 
That was not possible in the past – the real-time element 
is enabling new science.” 

Associate Professor Woudt emphasises there is more 
than enough reason to be excited about the projects 
involving MeerKAT and its precursor KAT-7, regardless 
of the SKA.

“Each of the (MeerKAT) projects involves teams of 
between 30 to 50 people from the international astronomy 
community, who are experts in the field and everyone is 
excited to come to South Africa to work on MeerKAT. It 
is obvious that the South African landscape is changing 
for astronomy.” 

As was seen over the past year with KAT-7, astronomy 
breakthroughs aren’t waiting for MeerKAT or the SKA, 
with the capture of images of the first atomic hydrogen 
spectral line of NGC 3 109, a small spiral galaxy about  
4.3 million light-years away from earth, located in the 
Hydra constellation. The department announced in 
March 2011 that the team, led by UCT PhD student 
Bradley Frank, saw neutral hydrogen gas (HI) emission, 
as well as the movement of the galaxy itself, linking up 
to the science planned for MeerKAT and the SKA, where 
astronomers are planning to map the Universe and 
determine how it has changed over time.

As the South African SKA Research Chair in Multi-
Wavelength Astronomy in the department, Professor 
Claude Carignan believes this is only the beginning of 
many breakthroughs to come.

“One of the big science drivers for the SKA is to look 
for neutral hydrogen. We have shown we can do it with 
seven antennas (from KAT-7). When MeerKAT is up and 
running, with its 64 antennas, we will do research that 
cannot be done anywhere else.”

Research grouping associated with this theme

  Astrophysics, Cosmology and Gravity Centre

The Astrophysics, Cosmology and Gravity Centre (ACGC) is a research centre incorporating members of the 
UCT Department of Astronomy and the Cosmology and Gravity Group from the UCT Department of Mathematics 
and Applied Mathematics. The ACGC aims to create a research environment at UCT in which South African-led 
cutting-edge science projects will be discussed, developed and taken to fruition. Maximising the opportunities 
for interaction between theorists and multi-wavelength observers is essential for stimulating new approaches 
to research. The centre also aims to become an attractive location for postgraduate students and postdoctoral 
fellows, as well as international visitors. 
Directors: Professor R.C. Kraan-Korteweg and Professor P.K.S. Dunsby   E-mail: kraan@ast.uct.ac.za and 
Peter.Dunsby@uct.ac.za   Web: http://www.acgc.uct.ac.za/

“Each of the (MeerKAT) projects 
involves teams of between 30 to 
50 people from the international 
astronomy community, who are 
experts in the field.”
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Widening the net of collaboration

The Department of Astronomy is not neglecting the 
importance of collaboration with other university 
departments and groups in and outside Cape Town. 
There is inter-departmental co-operation within the 
Astrophysics, Cosmology, and Gravity Centre (ACGC), 
close co-operation with the departments of electrical 
engineering and computer science, the traditional close 
ties – and joint positions – with the South African 
Astronomical Observatory and, more recently, with the 
KAT-office in Pinelands, the recently formed astronomy 
group at the University of the Western Cape, the African 
Institute of Mathematical Sciences (AIMS), the University 
of the Witwatersrand, and the newly-established SKA 
DST/NRF SARChI Chair at Rhodes University.

Professor Kraan-Korteweg is confident that South African 
astronomy and science in general will benefit from 
these collaborations. “We still need human resources 

DsT/nRF saRChI Chairs associated with this theme 

  Multi-wavelength Astronomy at UCT

Professor Claude Carignan completed his PhD (1983) at Mount Stromlo and Siding Spring 
Observatory of the Australian National University, where he pioneered the multicomponent 
analysis technique of galaxies’ rotation curves using both radio HI and optical Ha kinematical 
data. He pursued his formation in HI radio synthesis work through a postdoctoral fellowship at 
the Rijksuniversiteit in Groningen, using data from the Westerbork array. He then moved to the 
Université de Montréal as a research associate and became a full professor in 1998. In 1998, 
he took over the directorship of the Observatoire du Mont-Mégantic Research Centre and in 
2002 became Director of the Observatoire du Mont-Mégantic (OMM).  

In 2007, he became adjunct professor at the Université de Ouagadougou, in Burkina Faso, where he has set up 
an astrophysics programme and built a small observatory for teaching purposes. At the end of 2009, he moved 
a telescope from Chile to Burkina Faso, which was to form part of a new research observatory that is currently 
under construction and should be completed in 2012. Finally, he was awarded the SARChI Research Chair in 
Multi-wavelength Astronomy at UCT in 2011. 

  Astrophysics and Space Science

UCT was awarded this Chair in view of astronomy as a strategic priority 
nationally and within UCT (the only university in the country with an academic 
astronomy department), and the national bid for the hosting of the Square 
Kilometre Array (SKA). Professor Erwin de Blok held this position until the 
end of 2011, with Dr Tom Jarrett (far left) succeeding him in 2012. Dr Jarrett 
joins UCT from the California Institute of Technology. His research interests 
and expertise lie in the extragalactic large-scale structure – and visualisation 
thereof – of the nearby Universe, the Zone of Avoidance, interacting galaxies, 
star formation processes and galaxy evolution. 

for instrumentation development, software and hardware 
development, and data analysis tools. The majority of the 
work that needs to be developed does not purely involve 
scientists in astronomy, but also in other groups like 
engineering and computer science.” 

“We are becoming the astronomy hub in Africa,” says 
Associate Professor Woudt. “It’s a very exciting and 
vibrant community, so the SKA will, of course, be 
a huge science engineering project leading to the 
further development of science and engineering on the 
continent. It will enable many deeper, better, faster views, 
and there are plenty of potential Nobel prizes in there. 
There is groundbreaking science to be done.”

asTRonomy

“SKA will enable many deeper, 
better, faster views, and there are 
plenty of potential Nobel prizes 
in there.”
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University of Cape Town is acutely aware of its social context 

and a new wave of research, focusing on social and economic 

relevance, is reflecting this. With the spotlight very much on 

local issues, a series of new initiatives, along with more established projects, are 

bringing new perspectives to bear on a host of challenges from cybercrime to 

income dynamics. 

69

The



UCT ReseaRCh RepoRT '1170

When Professor Don Ross was appointed 
as Dean of the Faculty of Commerce in 
2010, one of the priority items on his to-do 
list was to reinforce and boost research and 
research capacity in the faculty. 

Two years on, Professor Ross and the faculty have made 
substantial strides. He describes 2011 as a year of 
restructuring in the faculty, both at departmental level 
and in drawing up the kinds of incentives that would 
attract more academics to research. The faculty has 
also developed criteria for the appointment of research 
leaders, scholars who will lead integrated research 
groups – junior academics, postdoctoral research 
fellows, and senior postgraduates included – and also 
lead applications for major international research grants. 

“The old days when an individual goes out and shakes a 
hundred thousand dollars out of a foundation have long 
gone,” says Professor Ross.

Seeking out funding is an important cog in the faculty’s 
plans. So it has appointed Professor Harold Kincaid, 
previously of the University of Alabama in the USA, to 
the School of Economics as its first grant facilitation and 
support officer. Professor Kincaid’s role will be to help 
prepare applications for major international grants.

Always ambitious, the faculty is in the process of applying 
for funding and identifying partners for a number of premier 
projects. This includes three new research units currently 
applying for formal accreditation with the university, and 
the planned new African Institute for Financial Markets 
and Risk Management, where research will complement a 
master’s degree programme. 

Also a top priority at the moment is the Starting Chance 
Project, in which the faculty will support the Southern 

The business of integrating 

research and social 
responsiveness

Africa Sustainable Development Initiative (SASDI) in 
its goal to grow as many as 30 Cape Town crèches 
– currently underwritten by parents’ monthly fees – 
into sustainable early childhood development centres. 
Partnering with the Western Cape government, SASDI 
and the faculty are hoping to raise as much as 
R150 million to set up these centres.

What is so appealing to the faculty about this project is the 
opportunity to marry social responsiveness with research, 
says Professor Ross. Such centres will need support for 
everything from drawing up business plans to setting up 
the necessary IT infrastructure, and will provide data for 
years’ of publications. 

“It is scaffolding on which we can integrate research and 
social responsiveness from across the faculty.” 

Another unit that plans to marry these twin concerns of 
research and social responsiveness is one of the faculty’s 
most recent additions, the Research Unit in Behavioural 
Economics and Neuroeconomics (RUBEN). More than 
that, RUBEN will harness a multidisciplinary cohort of 
expertise to explore a universal theme but with a very 
specific African focus.

RUBEN aims to become the first centre for experimental 
research in economics in Africa. It will combine expertise 
across a range of disciplines, the latest advances in 
functional magnetic resonance imaging, and behavioural 
experiments to measure phenomena such as attitudes 
to risk‚ trust and addiction, and so better understand the 
choices that people make. 

More specifically, it wants to paint a picture of the particular 
choices that people make in Africa. “Many of the problems 
of development in Africa can be attributed to aversion to 
risk‚ fear of losses, and unwillingness to invest in projects 
that have higher returns but over longer time horizons,” 
says Associate Professor Justine Burns‚ RUBEN Director. 
“Yet‚ until now‚ the skills to measure empirically and to test 
the effects of risk and uncertainty‚ as people subjectively 
perceive them on a day-to-day basis‚ on development 
outcomes have not been available in Africa”. 

Scholars affiliated with RUBEN have already contributed 
to a score of other projects, including the National 
Urban Prevalence Study of Gambling Behaviour and 

“Many of the problems of development 
in Africa can be attributed to aversion to 
risk‚ fear of losses, and unwillingness 
to invest in projects that have higher 
returns but over longer time horizons.”
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(with the faculty’s social responsiveness call always in 
mind) the National Responsible Gambling Programme; 
studies on trust‚ risk‚ inequality, and economic growth; 
research that examined the relationship between 
addiction and reward among smokers and non-
smokers; and one that investigated risk-aversion and 
risk-taking in a classroom setting. 

As befits a first-of-its-kind unit, RUBEN will dedicate 
resources for training to both its scholars and 
postgraduates. 

Another new unit that is attracting attention in the faculty 
is the Unit for Digital Forensics Research. Founded on 
the long-running work of Adrie Stander in the Department 
of Information Systems, who has been running a 
postgraduate diploma course in digital forensics for 
the past five years, it is the only unit of its kind on the 

continent. Graduates of the original programme have 
included members of the South African Police Service, 
banks, insurance firms, and legal and big-name audit 
firms. Ninety-three applications poured in for the 38 spots 
that could be accommodated in 2012.

Cybercrime, whether conducted on PCs or cellphones, 
doesn’t just include financial crimes – itself conservatively 
estimated to stand at around R50 billion a year in South 
Africa. Digital forensics has also become standard in the 
tracking of child exploitation, human and drug trafficking, 
and even cyberterrorism. 

“The legal people are beginning to see the value of this 
kind of work because,” says Stander, “for all practical 
purposes it is impossible to commit a crime now without 
an electronic component to it.”

But that work needs further human capacity. The unit will 
next aim to build research at both master’s and doctoral 
level. The unit will also include a dedicated, non-shared 
facility that will help with the development of tools – 
software included – to tackle problems unique to Africa, 
covering areas such as psychological profiling, quality 
control, and national and international law. 

soCIal anD eConomIC ReleVanCe

“It is scaffolding on which we can 
integrate research and social 
responsiveness from across the 
faculty.”

Researchers want to paint a picture of the particular choices that people make in Africa.
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Collaboration will feature strongly in the unit’s endeavours, 
and the first national conference in digital forensics is 
planned for 2012.

Another spin-off initiative in the faculty that continues to 
thrive is DataFirst. Devoted to survey research in Africa, 
it was started by UCT’s Professor Francis Wilson in 
2000 as part of another of his creations – the Southern 

Africa Labour and Development Research Unit (SALDRU). 
Manager, Lynn Woolfrey – who runs the award-winning 
unit with director, Professor Martin Wittenberg – describes 
DataFirst as a research policy interface, modelled on the 
national survey-data archives established in Europe and 
the USA in the 1960s. As with those archives, DataFirst 
aims to make essential survey data available to the 
country’s research community, rather than just have it 

Research groupings associated with this theme

  Research Unit in Behavioural and Neuroeconomics (RUBEN)

RUBEN is an inter-disciplinary group of researchers who use economic experiments, often together with functional 
Magnetic Resonance Imaging (fMRI) imaging techniques, to examine the role that social, cognitive and emotional 
factors play in economic decision-making. In particular, the methodological approach in which the members of 
the team are experts allows the estimation of risk attitudes and time preferences of individuals, households, and 
communities in the field.  RUBEN is currently the only centre for experimental research in economics on the 
African continent, providing training, research leadership and technical resources for the benefit of researchers 
across the continent. A key aspect of RUBEN activity is training. RUBEN hosts annual training workshops for 
scholars from the rest of the continent, and raises funds to cover all workshop costs for these participants.  In 
addition, the unit aims to provide scholarships for four to six postgraduate students annually.
Director: Associate Professor J. Burns   E-mail: Justine.Burns@uct.ac.za   Website: http://www.ruben.uct.ac.za

  Environmental-economics Policy Research Unit

The Environmental-economics Policy Research Unit (EPRU) was established in 2007 and forms part of the 
Environment for Development (EfD) initiative. EPRU strives to produce and disseminate policy-relevant research 
of a high academic quality on current environmental economic issues in South Africa. The main objective of 
the unit is to function as a resource where high-quality information and economic opinion on environmental 
issues can be sought. It aims to enhance environmental policy-making in South Africa through rigorous research 
and extension in order to attain sustainable development and poverty reduction. The EfD initiative operates in 
China, Central America, Ethiopia, Kenya, South Africa and Tanzania, focusing on environmental economics 
research, policy advice and teaching. Funding support is provided by the Swedish International Development 
Co-operation Agency.
Director: Dr M. Visser   E-mail: Martine.Visser@uct.ac.za   Web: http://www.epru.uct.ac.za

   Advancement of Business Competitiveness Unit

The recently established Advancement of Business Competitiveness Unit aims to be the primary 
source of knowledge and support for the advancement of competitiveness of organisations in South 
Africa and the rest of Africa in both the private and public sectors. This means that while the grouping 
will produce and publish peer-reviewed research, the primary agenda of such research output will 
be to support the advancement of business competitiveness. The research will focus on undertaking 
surveys to map the current business practices in the various sectors of the South African economy 
with the aim of benchmarking them against best practices. This initiative will be taken to the rest of 
Africa. Using cases studies, the grouping will also undertake in-depth investigations of the business 
practices peculiar to the value chains of the various sectors. Both the surveys and cases studies will 
generate insights into the potential weaknesses of the value chains which hinder competitiveness in 
both the private and public sectors. 
Director: Associate Professor R. Chivaka   E-mail: Richard.Chivaka@gsb.uct.ac.za   Web: http://www.gsb.uct.ac.za
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gather dust in state vaults and libraries. It also ensures 
that researchers have access to the raw data, instead of 
basing policies or proposals on reports that have already 
been packaged or interpreted with a specific goal in mind.

“We assist in repurposing the data,” summarises Woolfrey.

But even a cursory search through the archives quickly 
makes it clear that it’s not only South African data that is 
to be found in the DataFirst trove. It also holds surveys 
from Burkina Faso, Ethiopia, Ghana, Kenya, and Tanzania, 
among other African nations. 

And it’s not just a storage facility. In an initiative with the 
Organisation for Economic Co-operation and Development, 
employees of DataFirst have, over the past years, been 
training national statistics offices across Africa in the use 
of its open access, survey-sharing software developed 
by the World Bank, building capacity even in low-  
resource conditions.

The unit also plays a vital role in making South African 
data more usable. Researchers in its Data Quality Project, 
funded by the Mellon Foundation, are working with local data 
producers to improve the quality of national datasets, and their 
published works assist with the appropriate usage of the data.
 
South African data held by DataFirst includes that coming 
from SALDRU’s National Income Dynamics Study, or NIDS. 
The country’s first national panel (or longitudinal) study, this 
survey – commissioned by the Office of the President – aims 
to track income, consumption, and expenditure of some  
7 300 households (or about 28 300 individuals) over time, 

starting in 2008. Surveys, or waves, are conducted every 
second year, and the third wave is scheduled for 2012. 

NIDS also casts its net wider, tracking features such as 
poverty and well-being, household structure, fertility, 
and mortality, as well as vulnerability and social capital.

The study is, for all intents and purposes, a log of 
social mobility, explains SALDRU Director, Professor 
Murray Leibbrandt, who also holds the DST/NRF 
SARChI Chair in Poverty and Inequality Research. 

One of the challenges of the survey – and what 
occupies the NIDS office for much of the time between 
surveys – is keeping track of the same people; because 
they are, in a very literal sense, mobile.

“It’s how people survive in this country,” says Professor 
Leibbrandt. “They move closer to labour markets, closer 
to schools. And there is no other survey in the country 
that tracks that movement, which is a crucial part of our 
behaviour.”

While it’s still too early to draw too many conclusions, the 
insights gleaned from this one-of-a-kind survey into the 
lives of South Africans could shape policy for decades 
to come.

This is how the faculty likes it. Relevance and social 
responsiveness are helping to invigorate the culture of 
research in the faculty and position it to make a significant 
contribution to the African continent in the years ahead. 
Professor Ross says: Watch this space.

Participants of the 13th Annual SALDRU Summer Training Programme in Social Science Research using Survey Data.
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Western Cape was recently named the province with the second-

purest water, and the City of Cape Town achieved Blue Drop 

status – an honour reserved for municipalities scoring more than 

95 percent in the purity audit. now, a number of researchers at UCT are joining forces 

to ensure that it stays that way and to extend water quality across south africa and 

the continent.
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The amount of water on the Earth has 
remained constant for more than two 
billion years. Pour a glass of Adam’s ale at 
your local pub and it is likely that you are 
consuming particles that have been around 
since the first life forms. 

This cyclic process of our most precious natural resource 
means that it is vital for us to conserve, preserve and 
respect our water. After all, would we want our thirsty 
great-great-grandchildren to be taking in the chemicals, 
medical residues, and pollutants of today?

With this in mind, water-conscious Capetonians had much 
to smile about with the release of Water Minister Edna 
Molewa’s Blue Drop report – an annual national assessment 
of drinking water quality. After an exhaustive 2011 audit of 
153 municipalities and nearly all of the country’s 931 water 
plants, the Western Cape ranked as the second-highest 
performing province in the country. At a metropolitan level, 
the City of Cape Town retained its Blue Drop status, scoring 
98,14 percent. Blue Drop status – the highest category of 
purity – is awarded only to those municipalities scoring 
more than 95 percent in the purity audit. 

And now, a group of researchers at UCT is working 
overtime to preserve this status in future, combining 
conservation, awareness and technological development 
to maintain Blue Drop status and combat water scarcity.

Waste not, want not

Water research at UCT is a multi-disciplinary endeavour, 
drawing in some of the highest-ranked academics, many 
of whom have inspired keen postgraduate students to join 
them in working towards local water management solutions. 

One such academic is internationally renowned expert 
in wastewater management and NRF A-rated scholar 
Professor George Ekama, who heads up the Water 
Research Group – a collection of researchers and 
academics housed in the Department of Civil Engineering. 
With more than 30 years’ experience in wastewater 
management, he has been at the forefront of a multitude 
of water-related developments, but it is his work in 
biological nutrient reduction research, system modelling, 
and optimisation that is currently making news. 

Working in close collaboration with faculty members and 
postgraduate students, such as Dr David Ikumi (PhD 
2011) and Theo Harding (MSc 2009), Professor Ekama 
has been developing computer program models that can 
simulate the entirety of the wastewater treatment plant. Not 
only are these models fully customisable, with the flexibility 
to be adapted to any treatment plant with variable data 
input, they also allow for several groundbreaking – and 
meaningful – adaptations to data calculations based on 
current treatment modelling. 

Previous models relied on data prediction that dealt only 
with individual system components, making the process 
of gathering a full system report both time-consuming 
and, often, inaccurate. With Professor Ekama’s holistic 
model, however, engineers are given the ability to estimate 
accurately the necessary oxygen resources, electricity 
requirements, and the amount of sludge by-product 
produced with one integrated system. With the entire 
wastewater treatment process optimised, energy usage is 
minimised, water is purified and valuable phosphorus can 
be gathered, measured, and harvested. 

Escalating food prices can often be attributed to the 
scarcity of phosphorus, one of the most important minerals 
to be found in fertilisers and the subject of another of 
the research group’s innovative projects. Since urine 
contains 50 percent of the total phosphorus content of our 
wastewater, the group is undertaking feasibility studies 
into how this mineral can be extracted from the wastewater 
system, with particular emphasis on doing so biologically, 
instead of chemically. 

Professor Ekama proposes a dual distributive system, 
where fresh water is channelled into the city via traditional 
steel pipes and, in parallel, seawater is carried in plastic 
pipes (to negate the effects of rust). The pure water 
would be pumped to taps and the salinated water would 
be reserved for sanitary systems such as flushing toilets. 

In conjunction with the possibility of designing 
compartmentalised toilet systems that separate urine 

UCT researchers combine to 
protect one of South Africa’s most 

valuable resources: water

“Water research at UCT is a multi-
disciplinary endeavour, drawing 
in some of the highest-ranked 
academics.”
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from solid waste, this proposed wastewater management 
process would not only be able to recover valuable 
phosphorus contained in urine, but would aid in saving 
energy and reducing biological footprints across the 
treatment process. The sulphates found naturally in 
the salinated water would also help to break down the 
wastewater, turning the process from one that is aerobic 
(using oxygen) to one that is anaerobic (without oxygen): 
that is considered a bonus in that it both reduces costs 
and is useful in the removal of organic pollutants in the 
wastewater. The resulting significantly lowered sludge 
production and reduced energy requirements would 
make the system sustainable from the dual perspectives 
of ecological and operational economy.

The numbers certainly add up. But will Capetonians 
be comfortable with the construction projects required 
to implement a dual pipe system in the city, let alone 
the suggestion of compartmentalised toilets? While 
Professor Ekama recognises the possibility of social 
resistance to both models, he remains firm that change 
is not only possible but, indeed, inevitable. “The time 
for convenience is over,” he argues. “We have to be 
more aware of our environmental impact and make small 
changes to our behaviour to reduce our environmental 
burden.”

This research carries within it the promise of uniquely 
aligned economic, ecological, and social benefits. 

International attention has certainly been showered 
upon Professor Ekama’s findings, with his research into 
alternative uses for sea water having recently won an 
award for Excellence and Innovation in Water Engineering 
Projects from the International Water Association (IWA). 

Professor Ekama and his group have also co-authored four 
of the IWA’s scientific and technical reports on activated 
sludge modelling, community analysis, and secondary 
settling tanks. In addition, he has been a visiting professor 
at Virginia Tech, the University of Padua and the UNESCO-
IHE Institute for Water Education in The Netherlands. Such 
is his standing in the international community, that he is one 
of only a few environmental engineering professors listed 
on Thomson Reuters (ISI) Highly Cited Research website.

Collective Culture
Down the hall from the Water Research Group, Professor 
Neil Armitage, Professor Ekama’s colleague in Civil 
Engineering, and others are also making contributions to 
the discipline well beyond South Africa’s borders.

The inter-disciplinary Urban Water Management Group 
pools the perspectives and resources of academics 
from various departments and seeks to find integrated, 
sustainable solutions to water management problems, 
particularly as they affect Southern African communities. 
Professor Armitage is also the only African representative 

WaTeR ReseaRCh

Professor Alison Lewis of the Crystallization and Precipitation Research Unit, who has developed a technique known as 
eutectic freeze crystallisation to treat acid mine water.
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on the joint committee on urban drainage of the International 
Association of Hydraulic Engineering and Research and 
the IWA.

Among the group’s chief participants are Professor Andrew 
Spiegel from the Department of Social Anthropology and 
Dr Kevin Winter from the Department of Environmental 
and Geographical Science. As Professor Spiegel notes, 
“Inter-disciplinarity is crucial. My work over some years 
with Professor Armitage and Dr Winter has provided me 
with certain insights into the technical problems engineers 
face, but without my having to become an engineer 
or environmental scientist myself. It has also enabled 
the two of them to begin to understand the centrality of 
social science approaches to facilitating the kinds of 
interventions they plan.”

The group is currently occupied with two major projects, 
one concerning creating alternative sewerage systems, 
with a particular focus on informal settlements, and 
the other on water-sensitive urban design. Both are 
partially funded and fully endorsed by the Water Research 
Commission. 

It is common knowledge that sewerage systems in informal 
settlements have been the cause of many divisive actions 
and debates. The Urban Water Group is seeking to 
change that by focusing their collaborative approach 
on a sustained monitoring, evaluation, and development 
project that has the potential to impact 300 to 400 
informal settlement sites. Based chiefly in the Barcelona 
settlement of Gugulethu for the past four years, the project 

attempts both to understand why the installation of flushing 
toilet systems in townships tends to be operationally 
unsuccessful, and to provide a workable model in the 
near future. 

The group proposes to pilot a settled sewerage scheme in 
the Barcelona district, where specially designed tanks will 
filter out solid waste. Key to the project’s success will be 
fostering a janitorial relationship with the City of Cape Town 
in order to retain facility maintenance. In support of the 
group’s research, the Bill and Melinda Gates Foundation 
has made funding available for two university fellowships 
over the next few years to tackle the challenges that lie 
ahead, including navigating the necessary municipal 
processes, and addressing the shortage of trained 
personnel at maintenance level. 

Their second ongoing research project works with 
the International Sustainable Drain System project 
– a Construction Industry Research and Information 
Association (CIRIA) initiative. The group is seeking 
alternatives to conventional storm water drainage systems 
by creating more eco-friendly drainage solutions. All three 
researchers have drafted a document laying out national 
guidelines and best practice for water drainage systems, 
currently in its final draft prior to publication. 

There can be no doubt that creatively fostering collective 
solutions can combat collective problems. As Professor 
Armitage explains, “Our projects seek to re-imagine Cape 
Town as a space where water is seen as the city’s most 
valuable resource.” 

Research grouping associated with this theme

  Crystallization and Precipitation Research Unit 

Industrial crystallisation research began in the Department of Chemical Engineering in 2000 and the Crystallization 
and Precipitation Research Unit was formally accredited by UCT in 2006.  Although crystallisation and precipitation 
are some of the oldest unit operations known, understanding of these processes is still very limited. In this 
context, the main aim of the unit is to advance existing fundamental knowledge in the fields of crystallisation 
and precipitation, especially related to mineral processing and extractive metallurgy. Particular interests of the 
research group are modelling and simulation approaches to industrial research, such as the particle rate process 
approach for modelling of industrial crystallisation processes, aqueous chemistry modelling, and computational 
fluid dynamics modelling. All these modelling techniques are aimed at deepening the understanding of these 
chemically complex, multi-phase processes. The ultimate objective of furthering this scientific understanding is to 
optimise and control industrial crystallisation and precipitation processes, including treatment of effluent streams. 
Another interest of the research unit is the development of eutectic freeze crystallisation (EFC) for the treatment 
of hypersaline mining brines. The unit is also involved in the development and presentation of various continuing 
professional education courses that satisfy the demand for skills in this area, from both an industrial and an 
academic standpoint.
Director: Professor A.E. Lewis   E-mail: Alison.Lewis@uct.ac.za   Web: http://www.chemeng.uct.ac.za/research/
crystal/ or http://www.crystal.uct.ac.za
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That’s a vision that the likes of Professor Alison Lewis, 
Director of the Crystallization and Precipitation Research 
Unit at UCT, and Associate Professor Ulrike Rivett, head 
of the UCT research team of Information for Community 
Oriented Municipal Services (iCOMMS), share. Both have 
contributed, through their research, to securing the quality 
of valuable water resources. 

Professor Lewis and her team devised a means to treat 
acid mine water, so that it is “good enough to drink”. In 
her technique, known as eutectic freeze crystallisation, 
the contaminated water is frozen to a point where clean 
water can be recovered as ice, while usable salts can 
also be extracted from what was toxic and wasted acid 
mine water. 

“It’s an environmentally friendly and cost-effective 
technology that can be used in a wide range of industrial 
sectors that pollute water and thus produce brine,” says 
Professor Lewis. 

Associate Professor Rivett, meanwhile, is using mobile 
technology to protect water quality. Her group has 
developed a number of mobile applications that work on 
cellphones to support municipalities and give them the 
tools to easily and cost effectively monitor the quality of 
the water supply that they have a constitutional obligation 
to deliver.

The work of both Associate Professor Rivett and 
Professor Lewis is described in detail in the Innovation 
section of this report.

Ripple effect
Of course, water research at the university is not limited 
to senior academics. Rather, the valuable mentoring 
that these leading researchers provide is creating rising 
research stars, with postgraduate students increasingly 
making a splash on the scene. 

Master’s degree candidate Raymond Siebrits is one 
such student. A scientist with a passion for target-driven 
research, he created the Aqua d’UCT project, recently 
awarded full support by the Water Research Commission. 
Aqua d’UCT aims to gather, analyse, and disseminate 
data from targeted water stakeholders ranging from 
academics, funders and NGOs to government institutions 
at a national level. Siebrits seeks to identify the most 

pertinent research issues in the field and identify common 
problems experienced across a range of water-focused 
disciplines. 

Other PhD candidates, such as Jeremy Shelton, continue 
to champion research in freshwater ecology. His work 
investigates the community-level effects of non-native trout 
in the headwater streams of the Cape region, monitoring 
invasive species’ effects on Cape Town’s natural freshwater 
system. “Nowhere is water-related research as important 
as on a dry continent like Africa,” he says. “Our knowledge 
about the functioning of freshwater ecosystems in South 
Africa is critical to the smart management of our freshwater 
resources and the many life forms that depend on them.”

Water researchers at the university believe strongly in 
combining collaborative undertakings with department-
specific project focus areas. There is also a strong 
emphasis on pairing up-and-coming talent with leading 
specialists. And, most importantly, they share a key vision: 
helping our two-billion-year-old liquid legacy to survive 
going forward.

WaTeR ReseaRCh

“The valuable mentoring that these 
leading researchers provide is 
creating rising research stars, with 
postgraduate students increasingly 
making a splash on the scene.”

The Urban Water Group at UCT is seeking alternatives to 
conventional storm water drainage systems by creating 
more eco-friendly drainage solutions. 
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Researchersacross the university, 

under the banner 

of the Institute of 

Infectious Disease and molecular medicine (IIDmm), are taking a big-picture view 

of diseases and conditions that are prevalent in africa. and, in collaboration with 

colleagues across africa and internationally, are taking the necessary steps to ensure 

that the research and scientific discoveries in the laboratories are translating into real 

benefits in hospitals and clinics down the line.
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Professor Valerie Mizrahi sees the Institute 
of Infectious Disease and Molecular 
Medicine (IIDMM) as the marriage of three 
worlds. The director of the institute, she 
says that it operates at the “laboratory, clinic 
and community interface”. That best sums 
up the IIDMM’s motto: to make its work 
translational – to ensure that its findings in 
the laboratories make it all the way into South 
African hospitals, clinics, and communities.

Training its efforts on red-letter diseases such as HIV/AIDS 
and tuberculosis (TB) as well as cancers and genetic 
conditions of local concern, the institute comes with the 
right pedigree at every one of those three levels. Host to 
more than 20 research groups, the institute’s members 
between them hold six national DST/NRF SARChI Chairs. 
Four units fall under the banner of the Medical Research 
Council, as do two research groups.

Pioneering science and drug 
discovery

At the laboratory end of the research agenda sits the likes of 
Professor Frank Brombacher – who holds the SARChI Chair 
in Immunology of Infectious Diseases in Africa – and his 
Cytokines and Disease Group within the independent Cape 
Town component of the International Centre for Genetic 
Engineering and Biotechnology, hosted at UCT. Premising 
their work on mouse models, Professor Brombacher and 
his group are interested in the body’s immune system; 
how it works, regulates its activities, and how it responds 
to diseases of particular interest in Africa. These diseases 
are most notably tuberculosis, African trypanosomiasis 
(the parasitic disease commonly known as sleeping 
sickness), leishmaniasis (another parasitic disease, which is 
transmitted by the bite of certain sand flies and pervasive in 
East and North Africa), and infections spread by worm-like 
parasites known as helminths, including schistosomiasis, 
also known as bilharzia. 

The work they do will hopefully provide the foundation 
for the treatments developed further down the road, says 
Professor Brombacher.

A big-picture view to reduce the 

burden of disease 
in Africa

“Using transgenic mouse models, we are uncovering 
fundamental mechanisms of host protection and/or failure 
thereof. This will help to understand the biology of 
complex systems better, understand our immune system 
better, and results and conclusions should feed into 
rational strategies for vaccine and drug intervention.”

There is some overlap between Professor Brombacher’s 
work and that of the IIDMM’s Drug Discovery and 
Synthetic Medicinal Chemistry Group, led by principal 
investigator, Professor Kelly Chibale. This group, too, 
has an interest in tuberculosis and helminths, but also 
malaria, TB, cancer, and cardiovascular disease. And 
while its name hints directly at the group’s interest in 
identifying synthetic compounds that could be developed 
into drugs, it has also initiated research into natural 
products derived from general biodiversity, which can be 
used as scaffolds to generate semi synthetic analogues. 
Professor Chibale’s research group has also established 
technology platforms that are being used to reconstruct 
what happens to African traditional medicines in the 
body, with attendant safety and risk assessments.

Part of that research is being conducted under the 
auspices of the new Drug Discovery & Development 
Centre (H3-D), launched in 2011 and one of UCT’s 
signature research themes. The centre is directed by 
Professor Chibale, who also holds the DST/NRF SARChI 
Chair in Drug Discovery. He says that while Africa’s 
scientists have proven adept at basic science and also 
at running clinical trials, they have not added value in 
the middle ground; one aim of the H3-D is to develop 
the technical capacity that will allow the continent’s 
researchers – working closely with pharmaceutical 
companies – to design drugs that target diseases of 
local concern. 

“We do not as yet have a track record of discovering and 
developing medicines,” says Professor Chibale. “This 
centre is aimed at bridging that gap between the basic 
sciences and the clinical sciences.” 

“While Africa’s scientists have proven 
adept at basic science and also at 
running clinical trials, they have not 
added value in the middle ground.”
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That also to some extent summarises the work of 
Professor Jonathan Blackburn and his group. Professor 
Blackburn came to South Africa some eight years ago 
– with his South African wife, Associate Professor Nicola 
Mulder, head of the IIDMM’s Computational Biology 
Group – bringing with him experience in an array of 
cutting-edge basic science technologies and a specific 
focus on proteomics – the massively parallel study of 
the differential abundance, localisation, and function of 
proteins in a biological system.  

In South Africa, where he now holds a SARChI Chair in 
Applied Proteomics and Chemical Biology, he has set 
out to apply those technologies, such as mass array 
spectrometry and protein microarrays, to a cross-section 
of diseases. This includes tuberculosis and cancers, with 
a smattering of work on HIV. 

His work in proteomics falls into two distinct areas, 
explains Professor Blackburn – discovery-oriented 
research and systematic, quantitative studies. In the 
latter, for example, his team aims to track the body’s 
autoimmune responses to cancers, quantifying the 

changes in the autoimmune profiles of patients that 
occur during disease progression, or after radio-therapy, 
chemotherapy or therapeutic vaccination. It is research 
that they have applied to cancers such as skin cancer 
(melanoma) and colorectal cancer (cancer of the bowel), 
both of which are of increasing concern in South Africa. 

On the discovery front, Professor Blackburn and his 
group have teamed up with tuberculosis researchers 
to identify both protein and lipid (a group of molecules 
that strongly interact with proteins) biomarkers, whose 
presence closely reflects the presence or severity of   
TB disease.  

His research requires technologies and equipment that 
Professor Blackburn had, to a large extent, set up himself 
at the IIDMM. Very little appropriate infrastructure was in 
place when he first arrived, Professor Blackburn reports, 
and had to be built from scratch, thanks to funding from 
both the Department of Science and Technology in South 
Africa, and sources in the UK and Canada. It has opened 
up whole new technological vistas for local researchers, 
he believes.

BURDen oF DIsease

Sputum induction being done on a young child with suspected tuberculosis. This novel method enables mucus to be 
obtained for rapid diagnosis of TB, thus facilitating prompt treatment of childhood TB.
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“In a sense, the diversity of research projects I’m 
engaged in reflects my expertise in the proteomic field, 
and the unmet need to apply those technologies in 
many different disease areas,” he says. 

Professor Blackburn works closely with Professor 
Keertan Dheda, who holds the DST/NRF SARChI Chair in 
the Infection and Immunity of Poverty-Related Diseases 
and is also the head of UCT’s Lung Infection and 
Immunity Unit (LIIU). Professor Dheda’s activities at the 
university span the LIIU, the IIDMM, and the Department 
of Medicine. The LIIU’s main research interests, explains 
Professor Dheda, include the development, evaluation, 
and validation of field-friendly tools for the diagnosis of 
tuberculosis and other pulmonary infections, the study of 
the immunopathogenesis of tuberculosis using cells from 
the lung, and the epidemiology, pathogenesis, and clinical 
outcomes of drug-resistant TB.  

An indication of the unit’s standing – and how highly its 
work is valued – is the number of accolades it has been 
showered with. The LIIU was recently designated a Centre 
of Excellence under the WHO-associated African Network 
for Drugs and Diagnostics Innovation (ANDI). Professor 
Dheda was also the winner of the 2010 International Union 
against Tuberculosis and Lung Disease Scientific Award, 
and was named a finalist in the innovation category of the 
2011/12 National Science and Technology Forum-BHP 
Billiton Awards.

“The unit’s activities converge on the broad objective of 
improving the quality of life and minimising mortality of 
Africans suffering from tuberculosis and other pulmonary 
infections,” explains Professor Dheda.  

That also illustrates how broadly its research can be 
applied. As does its collaborations with other African 
sites through grants from the Trials of Excellence in 

Southern Africa project and TB-Neat (Tuberculosis – Novel 
and emerging technologies for diagnosis), funded by 
the European and Developing Countries Clinical Trials 
Partnership.  The latter is a collaboration between several 
African countries to develop and evaluate the impact of 
novel TB diagnostic tools, including Gene Xpert, in Africa.  

Single-minded focus to tackle TB 

If one IIDMM unit could be said to straddle all three of 
Professor Mizrahi’s pillars – laboratory explorations, clinical 
practice and community involvement – it would be the 
South African Tuberculosis Vaccine Initiative (SATVI): “the 
largest research group at UCT”, she says. The work done 
at SATVI, says director, Professor Willem Hanekom, has a 
single-minded focus – the prevention of tuberculosis via 
vaccines. 

“In South Africa, and particularly in the Western Cape, 
we have among the highest rates of TB ever recorded 
in the world,” says Professor Hanekom. “More effective 
vaccination would be the best strategy to intervene. To 
develop new vaccination strategies, we need to learn 
more about how our bodies fight TB.”

To this end, SATVI is involved in a broad range of human 
immunology and genetic studies into the disease. Some of the 
initiative’s international reputation, notes Professor Hanekom, 
is founded on its research into what’s known as the immune 
correlates of protection, that is, markers that are measurable 
in blood to show that an individual will be protected against 
TB following the administration of a vaccine. 

SATVI’s bread and butter is clinical trials of BCG (Bacillus 
Calmette-Guérin) and of new TB vaccines, including early 
phase trials to evaluate safety and later phase trials to test 
whether the vaccines can prevent TB disease. Other projects 
have focused on the epidemiology of TB in infants and 

signature theme associated with this theme

 Drug Discovery & Development Centre
The Drug Discovery & Development Centre (H3-D) is Africa’s first integrated drug discovery and development 
centre. It delivers novel drug candidates for clinical development, its activities mirroring those of a start-up 
biotechnology or a pharmaceutical company. The centre bridges the gap between basic and clinical studies, 
equipping a new generation of African scientists with key skills for drug discovery and development. These 
integrate medicinal chemistry, biology, and pharmacology, as well as drug metabolism and pharmacokinetics 
(DMPK) studies as reflected in the processes of Absorption, Distribution, Metabolism and Excretion (ADME). 
H3-D also focuses on beneficiation of clinically used drugs, including generic medicines. Drug beneficiation 
involves the selection of the optimum form of a solid drug candidate for pharmaceutical development and 
(re)formulation.
Director: Professor K. Chibale   E-mail: kelly.chibale@uct.ac.za  Web: http://www.h3d.co.za
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Centre of excellence associated with this theme

  UCT node of the DST/NRF Centre of Excellence for Biomedical 
TB Research 

A new node of the DST/NRF Centre of Excellence for 
Biomedical TB Research (CBTBR) was established 
at UCT in 2011, under the leadership of Professor 
Valerie Mizrahi. Through this development, UCT 
became the third co-hosting institution of this centre, 
together with Stellenbosch University that serves 
as the leadership and administrative hub, and the 
University of the Witwatersrand.

The UCT node of the CBTBR was established 
coincident with Professor Mizrahi’s move to UCT 
as the new director of the IIDMM. The MRC/NHLS/
UCT Molecular Mycobacteriology Research Unit, 
directed by Professor Mizrahi, serves as the base of 
the UCT node of the CBTBR. The first four months 
of the year were spent setting up the node’s new 
biosafety level two laboratory in the IIDMM and 
equipping the biosafety level three laboratory with 
the equipment and reagents needed to support the 
CoE node’s tuberculosis research programme. By 
June 2011, the UCT node’s laboratories were fully 
operational and the first cohort of postgraduate 
students and postdoctoral fellows was in place. The 
node currently comprises Professor Mizrahi (head), 
Dr Digby Warner (team member), three postdoctoral 

fellows as well as three new PhD students. Also 
affiliated to the UCT node in 2011 was one MRC-
funded senior scientist, who is seconded full-time 
to the University of Stellenbosch node, and one 
research officer who is seconded full-time to the 
National Institute of Allergy and Infectious Diseases, 
NIH (USA). In addition to those based at UCT, three 
existing students (two PhD and one MSc) who are 
registered at the University of the Witwatersrand 
were co-supervised by Dr Warner and Professor 
Mizrahi in 2011. 

In addition to establishing the node’s laboratories 
and recruiting new students, major emphasis was 
also placed in 2011 on obtaining new research 
grants. The node was successful in this regard, 
securing three new grants for tuberculosis drug 
discovery research, from the Bill and Melinda Gates 
Foundation as a member of the High-Quality Hits 
for Tuberculosis (HIT-TB) Consortium, the EU FP7 
Programme as a member of the More Medicines 
for Tuberculosis (MM4TB) Consortium, and the 
Technology Innovation Agency (TIA) under the 
auspices of the South African Tuberculosis Research 
and Innovation Initiative (SATRII). 

BURDen oF DIsease

Prevent and cure: Dr Digby Warner (right) and Dr Thomas Scriba of the IIDMM were named winner and first runner-
up, respectively, of the prestigious BioVision-Lilly Award in conjunction with TWAS (the academy of sciences for the 
developing world). The award recognises young researchers from developing countries for outstanding scientific 
achievements in tuberculosis-related research.
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  Hatter Institute for 
Cardiovascular Research  
in Africa 

The aim of the Hatter Institute is to facilitate national and 
international research collaborations and to consolidate 
and expand existing efforts to combat the most serious 
cardiovascular threats to health, and to improve overall 
prosperity in the region. Major research areas are cardiac 
disease and maternity, cardioprotection, cardiovascular 
genetics, and Heart of Africa projects. In Africa, 
cardiovascular disease is the most common cause of 
maternal death in pregnant women.  The objective of the 
institute’s Cardioprotection Group is the delineation of 
novel cardioprotective pathways that can be activated to 
limit cell death in various pathophysiological conditions, 
such as heart failure, myocardial infarction or diabetes.  
The Cardiovascular Genetics Group aims to discover the 
genetic basis of inherited heart diseases that cause sudden 
death. This work involves the study of families with rare 
monogenic disease (that is, inherited cardiomyopathies 
and arrhythmogenic disorders), and the delineation of 
the genetic architecture of complex traits associated with 
sudden death (such as cardiac hypertrophy). These studies 
hold promise of discovering the critical biological pathways 
that can be targeted by drugs to prevent sudden cardiac 
death. The Heart of Africa Pan-African Hypertension 
Cohort (PAPUCO) was established in 2010 to describe 
the epidemiology and characteristics of pulmonary 
hypertension in Sub-Saharan Africa. 
Director: Professor K. Sliwa-Hahnle
E-mail: Karen.Sliwa-Hahnle@uct.ac.za
Web: http://www.hatter.uct.ac.za 

  Adolescent Health 
Research Unit 

Adolescents face a wide range of health problems, owing 
to a combination of biological, social, and psychological 
factors. There is thus a niche for a research facility that 
focuses specifically on the health needs of adolescents. 
The Adolescent Health Research Unit builds on existing 
research and collaborations to co-ordinate, promote, and 
facilitate research into all aspects of adolescent health. 
The specific aims of the unit are to facilitate cutting-edge 
inter-disciplinary research that addresses key national 
public adolescent health priorities; promote networking 
among adolescent health researchers, practitioners, 
and policy makers; increase the profile of the Faculty of 

Health Sciences in the arena of world-class adolescent 
health research; provide policy consultation at local, 
provincial, national, and international levels; and increase 
and improve educational offerings in adolescent health at 
undergraduate and postgraduate levels. 
Director: Professor P. de Vries
E-mail: Petrus.DeVries@uct.ac.za 
Web: http://www.health.uct.ac.za/research/groupings/
adolescent/

  MRC/UCT Cape Heart Centre

This combined research entity is the largest heart 
research group in South Africa and forms part of the 
Cape Heart Group that links research between UCT and 
the other universities in the region. The Hatter Institute, 
which is part of the MRC/UCT Cape Heart Centre, is 
involved in the study of the molecular and cellular biology 
of ischaemic heart disease, as well as the molecular 
and cellular pathophysiology of cardiac hypertrophy 
and heart failure. The goals of the research programme 
are to contribute to the fundamental understanding 
of the mechanisms in the development of ischaemic 
heart disease, cardiac hypertrophy, and heart failure. 
The Cardiovascular Research Institute, to which the 
Medtronics Institute is allied, is studying biocompatible 
materials for vascular and valvular prostheses. Lipidology 
is concerned with research into lipid and lipoprotein 
disorders in patients in the region and novel treatment 
strategies for these disorders. Additionally, their research 
includes new diagnostic assays for local problems in 
health care and lipid peroxidation.
Director: Professor P. Zilla
E-mail: Peter.Zilla@uct.ac.za
Web: http://web.uct.ac.za/depts/chc/

  Cardiovascular Research Unit

The core research pursuit of the Cardiovascular Research 
Unit centres around the concept of regenerative medicine, 
with the goal of engineered regeneration of diseased 
structures through co-ordinated and site-directed signalling 
to facilitate gradual in-situ remodelling of surgically 
replaced hybrid biosynthetic devices. These offer patients 
an immediate dramatic improvement in quality of life 
through return to functionality of these diseased structures.
Director: Professor P. Zilla
E-mail: Peter.Zilla@uct.ac.za
Web: http://www.uct.ac.za/depts/cts

Research groupings associated with this theme
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  Centre for Infectious Disease 
Epidemiology and Research

The Centre for Infectious Disease Epidemiology and 
Research (CIDER) aims to be an African centre 
of excellence in infectious disease epidemiology 
and related research. The centre has a strong base 
that spans a number of disciplines and conducts 
public health research integrating laboratory, clinical, 
epidemiological, social science, and health systems 
research into infectious diseases that have high priority 
in Southern Africa (in particular, HIV and tuberculosis) 
in order to improve the prevention and management of 
these diseases. 

The centre maintains strong links with health services 
at all levels in order to identify research priorities, 
and assists policy makers, programme managers, and 
services managers with the implementation of the 
results of research. The centre aims to be a centre 
of excellence in the surveillance and monitoring of 
infectious diseases and infectious disease programmes 
and services, and in the conduct of robust observational 
research, based on routine data sources. CIDER provides 
extensive postgraduate level teaching and supervision in 
epidemiology.
Director: Associate Professor A. Boulle
E-mail: Andrew.Boulle@uct.ac.za
Web: http://www.cider.uct.ac.za

  MRC/NHLS/UCT Molecular 
Mycobacteriology Research Unit

The Molecular Mycobacteriology Research Unit (MMRU) 
was established in 2000 as an extramural research unit of 
the MRC, hosted jointly by the National Health Laboratory 
Service and the University of the Witwatersrand. In 
2011, the MMRU was transferred to the University of 
Cape Town, where it is now based in the Institute of 
Infectious Disease and Molecular Medicine. The mission 
of the MMRU is to carry out fundamental research on 
aspects of the physiology and metabolism of relevance 
to tuberculosis  drug resistance and drug discovery. By 
adopting a research strategy that is based on investigating 
specific aspects of the metabolism and physiology of 
Mycobacterium tuberculosis, the MMRU has positioned 
itself at the front-end of TB drug discovery research. 
Director: Professor V. Mizrahi
E-mail: Valerie.Mizrahi@uct.ac.za
Web: http://www.health.uct.ac.za/research/groupings/
mmru/; http://www.mrc.ac.za/mycobacteriology/
mycobacteriology.htm

BURDen oF DIsease

  Centre for Occupational and 
Environmental Health Research

The Centre for Occupational and Environmental Health 
Research (COEHR) aims to be a principal centre 
of occupational and environmental health research, 
teaching and training, and a source of supportive 
outreach activities in South Africa, parts of Africa, and 
internationally. It conducts multi-disciplinary research, 
teaching, and service provision that integrates laboratory, 
clinical, epidemiological, and policy skills in relation to 
occupational health problems that have high priority in 
Southern Africa. This in order to facilitate identification 
and improved characterisation of these and other 
problems, and to better understand the determinants 
of these problems and their solutions. It explores and 
develops means of maintaining the health of individuals 
and the environment, especially the work environment, 
and of preventing the development of health problems 
in those exposed to injurious environments at work or 
more generally. Public policy research is conducted into 
issues ranging from toxic or injurious exposures through 
to health surveillance, and the functioning of relevant 
health services. Inter-institutional research, teaching and 
service (including outreach) collaboration and capacity 
development are priorities of the centre, along with 
fostering local and global networks for occupational and 
environmental health promotion through collaboration 
with the United Nations and other agencies, notably the 
World Health Organisation (WHO). The centre is currently 
a WHO Collaborating Centre for Occupational Health. 
Director: Professor J. Myers
E-mail: Jonny.Myers@uct.ac.za
Web: http://www.coehr.uct.ac.za

  Desmond Tutu HIV Centre 

The activities of the Desmond Tutu HIV Centre (DTHC) are 
underpinned by research and evaluation. It aims to impact 
on policy and practice, both nationally and internationally, 
through relevant research, peer-reviewed publications, and 
feedback to government, civil society, and the community 
at large. DTHC is driven by a passion for humanity and 
a vision of South Africa without AIDS. Over the years, it 
has become a source of advice for medical practitioners, 
support for people seeking testing or treatment, and 
leadership in preventative education. With an experienced 
and dedicated team of more than 165 doctors, nurses, 
researchers, and community-trained field workers, the 
centre offers a holistic approach to the HIV epidemic.
Director: Professor R. Wood
E-mail: Robin.Wood@hiv-research.org.za
Web: http://www.desmondtutuhivcentre.org.za/  
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  Institute of Infectious Disease 
and Molecular Medicine (IIDMM)

Concentrating its research efforts on infectious diseases, 
particularly HIV/AIDS and tuberculosis, and on non-
communicable diseases prevalent in Africa, the Institute of 
Infectious Disease and Molecular Medicine aims to be a 
centre of research excellence in Africa, and a major training 
hub for biomedical, clinical, and public health researchers. 
The institute provides its members, affiliates, and visiting 
scholars from around the world with an environment that 
is highly interactive, allowing complex scientific problems 
framed in a public health context to be tackled in a 
multi-disciplinary way. Collaborations, partnerships, and 
networks contribute to its world-class scientific endeavours. 
Its strong scientific base spans many areas of modern, 
molecular-based enquiry, including molecular and cell 
biology, immunology, virology, microbiology, genetics 
and genomics, biochemistry, pharmacology, vaccinology, 
molecular epidemiology, and structural, high-throughput, 
and computational biology. The institute’s aim is to apply 
scientific discovery from the bench to the bedside and 
to the community through a dynamic interplay between 
basic, clinical, and public health research.
Director: Professor V. Mizrahi
E-mail: Valerie.Mizrahi@uct.ac.za
Web: http://www.iidmm.uct.ac.za

  MRC/UCT Immunology of 
Infectious Diseases Research 
Unit

Human infectious diseases are a high-priority area 
for South Africa and Africa, where they continue to 
be a leading cause of childhood and adult morbidity 
and mortality. Thus, the MRC/UCT Immunology of 
Infectious Diseases Research Unit focuses on the 
understanding of host protective immune responses 
and the development of effective vaccine strategies for 
the eradication of diseases that are identified as priority 
areas by the World Health Organisation: tuberculosis, 
leishmaniasis, helminthis diseases (bilharziosis) and 
African trypanosomiasis (sleeping sickness). The unit’s 
mission is to be relevant as an excellent multi-disciplinary 
and international team, embracing both basic and applied 
research, in order to improve capacity, teaching, and 
training in the immunology of infectious diseases.
Director: Professor F. Brombacher
E-mail: fbrombac@mweb.co.za
Web: http://www.health.uct.ac.za/research/groupings/iidu/

  MRC/UCT Oesophageal 
Cancer Research Group

The MRC/UCT Oesophageal Cancer Research Group 
is an inter-disciplinary and inter-institution group (UCT, 
MRC, and the University of Stellenbosch), established 
by the MRC in 1997. Squamous cell carcinoma of the 
oesophagus is one of the eight most common cancers 
worldwide. High-incidence areas include China, Japan, 
and certain hot spots in France, Iran, and South America. 
More important is the fact that the incidence of squamous 
cell carcinoma of the oesophagus is very high in 
Southern and Eastern Africa, but virtually absent in West 
Africa. This group is investigating the environmental and 
genetic factors that predispose Africans to this disease.
Director: Professor M.I. Parker
E-mail: Iqbal.Parker@uct.ac.za
Web: http://www.iidmm.uct.ac.za/iparker/index.htm

  MRC/UCT Receptor Biology 
Research Group

The mission of the group is to study the structure and 
function of G protein-coupled receptors and to apply the 
research to understanding and treating diseases that 
have major effects on the social and economic welfare 
of South Africa. The group focuses on the gonadotropin-
releasing hormone receptors and on the kisspeptin 
receptor, which are central regulators of the reproductive 
function, on the prostaglandin receptors and their role in 
cervical cancer and on the CCR5 chemokine receptor 
and its role in HIV entry and infection. 
Co-Directors: Associate Professor A.A. Katz, Dr C.A. 
Flanagan and Professor R.P. Millar
E-mail: Arieh.Katz@uct.ac.za
Web: http://web.uct.ac.za/depts/iidmm/akatz/research.htm

  UCT Leukaemia Unit
The UCT Leukaemia Unit was established with the 
objective of fostering basic and clinical research in the 
area of haematological stem cell disorders and blood 
malignancies. Some of the current interest includes 
the marrow microenvironment in multiple myeloma, 
molecular genetics of acute or chronic leukaemias, and 
clinical studies in lymphoproliferative disorders. As a 
consequence, a laboratory with a comprehensive array 
of equipment is available where honours, master’s, 
and doctoral students are running research projects. 
Based on these studies, a number of clinical and 

Research groupings associated with this theme
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laboratory programmes have been developed. In this 
regard, the only university-based haematopoietic stem 
cell transplantation programme in the country is located 
at Groote Schuur Hospital. Parallel studies focusing 
on haematopoietic stem cell biology and immune 
reconstitution after transplantation are ongoing.
Director: Professor N. Novitzky
E-mail: Nicolas.Novitzky@uct.ac.za
Web: http://www.health.uct.ac.za/research/groupings/
leukaemia/

  Centre for Actuarial Research
The Centre for Actuarial Research based in the Faculty 
of Commerce is the only unit of its kind at an African 
university. It brings together multi-disciplinary teams 
to build capacity, improve techniques, and produce 
independent research in demography, healthcare 
financing, social security, and HIV/AIDS modelling. The 
main focus of the centre is on training and research in 
demography and modelling the demographic impact of 
HIV/AIDS in Southern Africa.
Director: Associate Professor T. Moultrie
E-mail: Tom.Moultrie@uct.ac.za
Web: http://www.commerce.uct.ac.za/care/

   Centre for Supramolecular 
Chemistry Research

This group was constituted in 1997 and focuses on the 
physical chemistry of supramolecular systems. Various 
host-guest compounds are synthesised, their structures 
analysed by means of powder and single crystal X-ray 

diffraction, as well as thermal and spectroscopic techniques, 
and the results related to their physical properties. Our 
research efforts concentrate on the beneficiation of 
drugs through investigation of their polymorphs, solvates, 
co-crystals, and cyclodextrin inclusion complexes; on 
the synthesis and characterisation of open framework 
transition metal structures and purely organic porous 
materials, and on the synthesis and characterisation of 
large supramolecular assemblies and the study of guest 
selectivity in organic host-guest systems.
Director: Professor M.R. Caira
E-mail: Mino.Caira@uct.ac.za
Web: http://www.supramolecular.uct.ac.za/index.htm

 Structural Biology Research Unit
The Structural Biology Research Unit provides a central 
microscopy service to all departments of UCT, as well 
as to other universities, research institutions, and private 
companies. The unit is able to advise users on many 
aspects of electron microscopy, light microscopy, and 
digital imaging, and can take on joint research. The unit 
is a key resource in the South African Structural Biology 
Initiative and is offering postgraduate degrees in structural 
biology jointly with others at UCT and the University of 
the Western Cape. In 2007 the Unit took delivery of an 
FEI Tecnai F20 field emission cryo-transmission electron 
microscope – the first instrument in this class in Africa. 
This instrument enables the determination of three-
dimensional structures of biological objects, including 
viruses and protein complexes at high resolution.
Director: Professor B.T. Sewell
E-mail: Trevor.Sewell@uct.ac.za
Web: http://www.health.uct.ac.za
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  Infection and Immunity of 
Poverty-related Diseases 

Keertan Dheda is Professor 
of Respiratory Medicine and 
Director of the Lung Infection 
and Immunity Unit within 
the Division of Pulmonology, 
Department of Medicine. He 
is the recipient of several 
prestigious awards including 
the 2010 International Union 
Against Tuberculosis and Lung 

Disease Scientific Award, and holds several large local 
and multi-national grants, including those sponsored 
by the EU. His main research interests are the study of 
the immunopathogenesis, epidemiology, and diagnosis 
of tuberculosis, including drug-resistant TB. He is the 
co-author of more than 100 peer-reviewed publications, 
holds patents that are being commercialised, and serves 
on the editorial boards of several international journals.  

  Applied Proteomics and 
Chemical Biology

Professor Jonathan Blackburn 
holds the  SARChI Chair in 
Applied Proteomics and 
Chemical Biology and is 
head of the ANDI Centre of 
Excellence in Proteomics and 
Genomics.  He obtained his 
DPhil degree in Chemistry 
from the University of Oxford, 
and carried out postdoctoral 

research at the Medical Research Council (UK). 
Professor Blackburn serves on a number of national and 
international committees, including the National Health 
Research Committee, the Biotechnology Committee of 
the International Union of Pure and Applied Chemistry, 
and the Nominations and Election Committee, Human 
Proteome Organisation. He serves on the editorial 
advisory boards of the Journal of Proteome Research, 
Journal of Proteome Science and Computational 
Biology, and Expert Review of Proteomics. He is also 
a member of the Scientific Advisory Board of GenTel 
BioSciences (USA), and the Research Advisory Panel 
of the Council for Scientific and Industrial Research 
(CSIR) Biosciences.

  Immunology of Infectious 
Diseases in Africa

Professor Frank Brombacher, 
a NRF A1-rated UCT fellow, 
holds the SARChI Chair in 
Immunology of Infectious 
Diseases in Africa, and 
heads up an extramural MRC 
Research Unit in addition to his 
ICGEB Scientific Co-ordinator 
position for Immunology 
and Infectious Diseases. His 

group investigates immunological mechanisms, 
regulation, and protective host effector functions in 
experimental murine infectious disease models that 
are relevant to Africans, such as tuberculosis, African 
trypanosomiasis, leishmaniasis and helminthic 
infections, including bilharzia – four of the top ten 
WHO-declared human threats. In addition, he and his 
group are interested in chronic diseases, including 
allergic asthma and colitis, causing high morbidity 
and mortality in humans. 

  Drug Discovery

Professor Kelly Chibale 
obtained his PhD in synthetic 
organic chemistry from the 
University of Cambridge (UK), 
and postdoctoral stints at the 
University of Liverpool (UK) and 
the Scripps Research Institute 
(USA) followed. He is currently 
Professor of Organic Chemistry 
at the University of Cape Town 
and a full member of the Institute 

of Infectious Disease and Molecular Medicine. 

Professor Chibale was awarded the SARChI Chair in 
Drug Discovery, and became the founding Director 
of the MRC/UCT Drug Discovery and Development 
Research Unit in 2009. He was recently elected a 
Life Fellow of UCT, and a Fellow of the Royal Society 
of South Africa. In 2010, he became the founding 
Director of the UCT Drug Discovery & Development 
Centre (H3-D). Professor Chibale’s research is in the 
field of drug discovery, underpinned by medicinal 
chemistry.

DsT/NRF saRChI Chairs associated with this theme
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  Vaccinology

Professor Anna-Lise Williamson 
is a virologist on the joint staff of 
the University of Cape Town and 
the National Health Laboratory 
Service. As a full member of 
the Institute of Infectious Disease 
and Molecular Medicine, her 
research activities are housed in 
this institute. She is internationally 

recognised for both her HIV vaccine and Human 
Papillomavirus (HPV) expertise. She has headed the 
South Africa AIDS Vaccine Initiative-funded vaccine 
development team since 2000. This team has been 
responsible for the development of two vaccines currently 
in Phase 1 clinical trials in the USA and South Africa, 
and the ongoing potency assay for one of the vaccines 
is currently performed in the UCT Vaccine Research 
Group Good Laboratory Practice Facility. Professor 
Williamson is head of the World Health Organisation’s 
HPV Labnet lab for the Africa Region and joint head 
of the Molecular Epidemiology Laboratory (UCT/ 
NICD/NHLS).   

  Cancer Biology

Professor Iqbal Parker was 
appointed as Chairholder under 
the auspices of the Institute 
of Infectious Disease and 
Molecular Medicine. He has a 
well-established international 
reputation in the field of cancer 
biology, and recently played a 
key role in the establishment of 

the African component of the International Centre for 
Genetic Engineering and Biotechnology at the IIDMM. 
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adolescents, in preparation for late-phase trials. Some SATVI 
studies focus on diagnostics – how best to diagnose TB in 
vaccine trials – and on the ethics of vaccine trial participation.

Encouraging cross-disciplinary 
collaboration

While it’s easy to spot the synergies, overlaps and 
common ground between research groups and themes at 
the IIDMM, it is tricky at times to bring together so many 
approaches and disciplines under one virtual roof, says 
Professor Mizrahi. 

But the IIDMM has set up a number of initiatives to get 
researchers from the many disciplines into one room, at 
least. That includes, most prominently, the IIDMM’s cross-
disciplinary seminar series.

“We’re trying to nudge our students to take advantage 
of this,” says Professor Mizrahi, “because it’s one thing 
to have it in place, but it’s quite another for students 
and fellows to take advantage of it – attending, listening, 
and actually making the effort to often learn a different 
discipline and a different language.”

That big-picture view, experience shows, is what the 
country needs if it is to make inroads into its burden  
of disease.

With this in mind, the IIDMM has also benefitted from 
Growing the Next Generation of Academics, a new UCT 
initiative aimed at assisting a select group of postgraduate 
students to complete a PhD and then enter academia. 
Funded by a grant from the Carnegie Corporation, the 
initiative focuses on civil engineering, economics, and 
infectious diseases. It is run with three other African 
universities – the University of the Witwatersrand in South 
Africa, the University of Ghana, and Makerere University 
in Uganda.

The IIDMM was able to support 18 PhDs and six postdoctoral 
research fellows in the first funding cycle alone. 

“This important programme has enabled us to strengthen 
our efforts in capacity development in the field of infectious 
diseases by supporting outstanding young  researchers,” 
says Professor Mizrahi. 

And these same young researchers will now join the 
institute in its multi-pronged fight against the burden 
of disease.

“The IIDMM has set up a number of 
initiatives to get researchers from the 
many disciplines into one room.”
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Computing 
power

Dazzlingadvances in processors and high-

performance computing have allowed 

UCT’s researchers – especially, but not 

exclusively, those in the natural sciences – to push the envelope in their studies. 

From supercomputers to cellphones, the field has opened up a slew of new prospects 

for scientists, some even having a hand in the development of industry-standard 

computing languages and software. such are the opportunities that the university 

has even started its own ground-level high-performance computing infrastructure, 

allowing more scholars access to such capabilities. 
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The many applications of 
             computing at UCT
Arguably the pioneer of high-performance 
computing (HPC) at UCT, the Centre for 
Research in Computational and Applied 
Mechanics, or CERECAM, has blazed a 
trail since its founding in the 1980s. And 
its trajectory perhaps best mirrors the 
evolution of high-performance computing 
at the university.

Established in 1981 by the late Professor John Martin, it 
had its origins in the small Non-linear Structural Mechanics 
Research Unit, the group’s name not even meriting the use 
of the word computing, or a variation thereof, just yet. The 
word didn’t feature in the unit’s name in 1985, either, when 
it became the Applied Mechanics Research Unit. 

Only with its renaming as CERECAM in 1988 – when 
it was granted centre status by the Foundation for 
Research Development, now the National Research 
Foundation – was its tool of choice formally introduced 
into the moniker.

“Globally, computational mechanics and high-
performance computing were just starting to take off,” 
recalls Professor Daya Reddy, one of Professor Martin’s 
protégés and CERECAM director. “What we were doing 
here at UCT was pioneering work.”

Since then, says Professor Reddy, there has been a 
“wonderful synergy” between the growth of both computing 
power and the fields of theoretical computational 
mathematics and mathematical modelling, which underpin 
CERECAM’s work in computational mechanics.  

Researchers in the centre have sought to develop 
simulations of a variety of phenomena that involve the 
principles of mechanics. These include biomechanics, 
such as the study of myocardial infarctions (heart 
attacks); solid mechanics, for example the behaviour of 
metallic crystals at the micron level; the flow of particles in 

mining slurries; and even the interplay between electricity 
and mechanics in synthetic polymers such as hydrogels.

A further major area of focus is computational fluid 
dynamics, that is, the flow of fluids, be it gases, air around 
a vehicle, or biological fluids, such as blood. The centre 
has, for example, partnered with UCT’s Department 
of Chemical Engineering to investigate the complex 
reactions between solids, liquids and gases common to 
the platinum mining industry. 

“In many cases, the algorithms and codes that we 
develop can only sensibly be run on clusters or other 
high-performance computing platforms, which today are 
a necessity rather than a luxury,” says Professor Reddy.

“Many of the issues we deal with are of universal concern,” 
says Professor Reddy, “but a number are specifically 
South African, in the sense that they are derived from 
problems experienced in South African industry.”

Going where no experimenter has 
gone before

This rule applies also to the research in computational 
chemistry and biophysics, which is led by Professor 
Kevin Naidoo, who holds the DST/NRF SARChI Chair in 
Scientific Computing and whose pioneering work was 
recently recognised when he was named a finalist in the 
2011/12 National Science and Technology Forum-BHP 
Billiton Awards. 

Bringing to bear state-of-the-art computational techniques 
and HPC, Professor Naidoo and his team in UCT’s 
Scientific Computing Research Unit (SCRU) have been 
able to go where experiments cannot yet go. As such, 
they’ve studied everything from the physical properties 
of carbohydrates and a group of molecules known as 
dendrimers (useful as a delivery mechanism in the design 
of drugs), to the behaviour of metals such as platinum in 
the mining refinery process.

In 2011, they unravelled the mechanisms of the deadly 
protein ricin, a toxin found naturally in castor beans. This 
finding (for which they were granted a patent) will, they 
hope, lead to the discovery of an antidote. 

However, Professor Naidoo and his team have not only 
focused on applications in chemistry and biophysics. 
Through their research supported by the Nvidia Corporation 
and working closely with the likes of the USA-based 

“Globally, computational mechanics 
and high-performance computing 
were just starting to take off. What 
we were doing here at UCT was 
pioneering work.”
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Portland Group and the Daresbury Laboratory in the UK, 
they have been able to not only push the boundaries of 
their own work, but also have a say in the technology that 
is used in scientific research across the globe. 

“Our strategy is to spend 50 to 60 percent of our efforts 
on the development of methods for use in chemistry, 
quantum chemistry, physics, quantum physics, biology, 
and so on,” explains Professor Naidoo.

So, for example, their insights went into the testing and 
development of Portland’s suite of graphical processing 
unit (GPU) compilers – the computing translating program 
that drives graphics processing units, now de rigueur for 
high-performance computing systems and in scientific 
computing. Similarly, they helped Daresbury adapt 
their quantum software GAMESS UK into computational 
chemistry code. 

“The application of such technology – the type that is found 
in gaming consoles – to science, will exponentially expand 
the power of the next generation of high-performance 
computers,” says Professor Naidoo. “This will allow 
scientists to simulate more realistic models of natural 
systems, making computing as the third mode of scientific 
enquiry a significant reality.”

Home-grown HPC
But although not everyone needs the high-end 
computing power or the ready access demanded by 
CERECAM and the SCRU, there is a rising demand for 
high-performance computing on a smaller scale around 
the university. However, up until a few years ago, those 
departments, units and research groups that did have a 
need for it had to borrow computing power from outside 
of UCT or set up their own HPC nodes.

When Izak (Sakkie) Janse van Rensburg took over as 
Executive Director of Information and Communication 
Technology Services (ICTS) at UCT, that changed. 
Within a short time of taking office, he had convinced 
the university to fund an HPC node within ICTS, a 
scaled-down complement to, for instance, the services 
offered by the nearby Centre for High Performance 
Computing or even the South African National Grid, 
which pools computing resources from institutions and 
centres across the country. 

“We have many researchers who are either just 
developing their work or are moving into new areas, 
and need access to a smaller system at UCT like the 
ICTS HPC node,” says Janse van Rensburg.

Jesse Macadangdang (left) and Dr Thomas Franz of UCT’s Cardiovascular Research Unit (CVRU) start preparatory work 
on their new collaboration with the national Centre for High Performance Computing (CHPC) and CERECAM. The three-
year research project, funded by the CHPC, is an exercise in computational biomechanics and will explore possible 
treatments for myocardial infarction (heart attacks).

CoMpUTING poWeR
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  Centre for Research in 
Computational and Applied 
Mechanics

The Centre for Research in Computational 
and Applied Mechanics (CERECAM) provides 
a coherent focus and point of interaction at 
UCT for research in mechanics, by promoting 
and supporting fundamental research, applied 
research, and industrial interaction in computational 
mechanics and its associated disciplines. The 
centre’s activities are multi-disciplinary, and its 
membership is drawn from three engineering 
departments,  applied mathematics, physics, and 
cardiovascular surgery. The research interests of 
the centre involve the broad field of non-linear 
problems in solid, structural, and fluid mechanics, 
with a particular emphasis on the application and 
development of the finite element method. There 
is a strong emphasis on postgraduate training, 
at the master’s and doctoral levels. The DST/
NRF SARChI Chair in Computational Mechanics, 
held by Professor Daya Reddy, is located within 
CERECAM. 
Director: Professor B.D. Reddy
E-mail: Daya.Reddy@uct.ac.za
Web: http://www.cerecam.uct.ac.za/

  Scientific Computing 
Research Unit 

The Scientific Computing Research Unit (SCRU) 
was established in 2009 and has as its core 
mission the development and application of 
computer code for scientific problems, specifically 
in chemistry, biophysics, physics, and engineering. 
The unit has made major technical advances 
in biophysical computational modelling, with the 
development of a generalised free energy code 
called FEARCF. In 2009, the unit was awarded 
a long-term development grant from the Nvidia 
Corporation to advance the SCRU programme to 
port quantum code to graphical processing unit-
based computer clusters. The research group has 
strong links with international groups, particularly 
through its Scientific Computing International 
Lecture Series programme. 
Director: Professor K.J. Naidoo
E-mail: Kevin.Naidoo@uct.ac.za 
Web: http://scru.uct.ac.za/

  Information and 
Communications Technology 
Centre for Development

The Information and Communications Technology 
Centre for Development (ICT4D) was established 
in 2008 to capitalise on UCT’s unique position in 
the ICT domain, namely, producing world-class ICT 
research, but being based in a developing economy. 
Incorporating researchers from across the university, 
the centre looks to create ICT solutions that can be 
applied in a developing-world context. Being the only 
such centre in a developing country, it has been able 
to attract researchers and students from across the 
globe. The Hasso Plattner Institute Research School 
in ICT4D, which provides bursaries for African 
students working in this field, was launched in 2009 
and will be based within the wider structure of the 
centre.
Director: Professor G. Marsden
E-mail: Gary.Marsden@uct.ac.za
Web: http://www.ict4d.cs.uct.ac.za/

  Centre for Information 
Technology and National 
Development in Africa

 
The Centre for Information Technology and National 
Development in Africa (CITANDA) is located 
within the Department of Information Systems. It 
brings together researchers, projects, funders, and 
programmes focused on the use of information 
and communication technology (ICT) in the service 
of national development. CITANDA researchers 
study, using a diversity of research approaches, the 
management, development, adoption, and impact 
of ICT in areas related to business, economic, 
and social development in Africa. The centre 
specifically explores and investigates information 
systems (IS) phenomena that arise at the nexus 
of interaction between information technology and 
Africa’s business, cultural, social, and economic 
context, in order to advance knowledge concerning 
IS in organisations and society in Africa. Through 
CITANDA, the Department of Information Systems 
attracts a large cohort of PhD and master’s degree 
students from across Africa and beyond.
Director: Professor I. Brown
E-mail: Irwin.Brown@uct.ac.za 
Web: http://www.commerce.uct.ac.za/citanda

Research groupings associated with this theme
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  Computational Mechanics
Professor Daya Reddy, who holds the SARChI Chair in Computational Mechanics, is a member 
of the Department of Mathematics and Applied Mathematics, and Director of the Centre for 
Research in Computational and Applied Mechanics (CERECAM). He is a graduate of UCT 
and Cambridge University, and served as dean of the Faculty of Science between 1999 and 
2005. The focus of the research chair is on mathematical modelling of material behaviour, for 
example, solids at the microstructural level and non-Newtonian fluids; and the development of 
algorithms for numerical simulations. The research is highly multi-disciplinary with applications 
in the biomedical sciences and engineering.

  Scientific Computing
Kevin J Naidoo (PhD, Michigan; postdoctoral fellow, Cornell) is Professor in Physical Chemistry 
and since 2007 he has been the holder of the SARChI Chair in Scientific Computing. In 2009 
he established the Scientific Computing Research Unit (SCRU) at UCT. Luminaries such as 
Dr Neil Lane, the science advisor to the then President of the United States, Bill Clinton, have 
visited his laboratory. His research group develops computational methods to discover the 
fundamental mechanisms driving chemical reactions, and catalytic, biological, and industrial 
processes. In 2009, the Nvidia Corporation awarded Professor Naidoo a long-term Nvidia 

Professor Partnership grant to advance the group’s research programme that is centered on accelerating scientific 
software using General Purpose Graphical Processing Units (GPGPUs). He is known for his invention of the highly 
successful FEARCF (Free Energies from Reaction Co-ordinate Forces) method that is used to predict dynamic 
properties in chemistry and biology.

CoMpUTING poWeR
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Managed by technical specialists, Timothy Carr and Andrew 
Lewis, the HPC node ran its first UCT job – for Dr Ake 
Fagereng of the Department of Geology – in early 2011. Since 
then, it has been used across 12 departments, using 208 
cores (or processors) and 45 specialised science packages. 

The core component of any HPC system is its storage. 
The ICTS HPC sports an impressive 25TB scratch area – a 
directory to hold files and directories for short periods of 
time – for research data analysis and a further 25TB for 
archived data. 

With demand steadily climbing, the service is expected to 
clock over 250 000 processing hours by the end of 2012.

The rise of the cellphone

High-processing computing has clearly become an 
essential technology for the modern university. But two 

UCT units are also looking at those consumers – and 
there are millions of them – whose needs sit at the other 
end of the computing spectrum. 

Much of the world’s computer science systems were 
designed in the developed world, with developed-world 
infrastructure in mind, explains Professor Gary Marsden 
of UCT’s Department of Computer Science. Networking, 
for example, assumes a constant supply of electricity 
and fibre-optic cables; this is not always the case in the 
developing world.

Professor Marsden approaches this problem from a 
different perspective, calling on his background in 
human-computer interaction.

“Many of us were trying to apply developed-world 
technologies and solutions to problems in Africa, and 
it just wasn’t working,” says Professor Marsden. “So we 
had to go back and rethink our discipline.” 

To this end, Professor Marsden and colleagues set up 
the ICT Centre for Development at UCT. Through the 
centre, Professor Marsden and his team have designed 
applications that allow users to both draw up curricula vitae 
and apply for jobs using their cellphones. They are also 
working on two major new projects – the first will, if it works 
out, allow rural communities to set up their own cellphone 

“The HPC node ran its first UCT job 
in early 2011. Since then, it has been 
used across 12 departments, using 
208 cores (or processors) and 45 
specialised science packages.”

Master’s student Ian Rogers and Professor Kevin Naidoo in the SCRU Cluster Server Room.
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networks without the need of an operator or network costs; 
the second will help such communities capture, archive and 
share their stories via their mobile phones.

The centre has partnered with international bodies such as 
the Hasso Plattner Institute in Germany and, more recently, 
Samsung Electronics to set up the UCT Samsung Mobile 
Innovation Laboratory (SMILe). The objective of the multi-
million rand SMILe is to develop “innovative mobile phone 
applications in response to unique African needs”. 

African development

Apart from hosting the SMILe lab, the Department of 
Information Systems, through its research unit, the Centre 
for Information Technology and National Development 
in Africa (CITANDA) pursues a variety of other research 
interests. While still examining the role of ICT in national 
and continental development, CITANDA researchers do 
not so much concentrate on the technology per se, but on 
systems – taking cognisance of the interplay between ICTs 
and organisations, and ICTs and society. 

Projects have covered, for example, information systems 
education and e-learning, the nature of e-commerce and 
e-government in Africa, the impact of ICT infrastructure 
expansion on human development, and on democracy, 
and mobile banking among the millions of cellphone users 
in Africa – banked and unbanked.

CITANDA has also tapped into its far-flung network of 
collaborators and graduates; its doctoral alumni, for 
example, hailing from Botswana, Kenya, and Nigeria. That 
geographic spread feeds into the researchers’ and the 
centre’s research goals.

“Context matters,” says Professor Irwin Brown, CITANDA 
Director. “Nairobi and New York are very different places; if 
you set up a system in Nairobi or Dar es Salaam, you have 
to contend with a very different set of contextual issues 
than you would in New York.”

From setting up high-performance clusters to looking 
at cellphone applications, that is something that UCT 
researchers have to keep in mind at all times.

The newly established Samsung Mobile Innovation Laboratory at UCT seeks to develop innovative mobile phone 
applications in response to unique African needs.
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most of the country’s poor, post-apartheid south africa did not 

deliver on the promises of the early 1990s. and even as the economy 

grew faster than it had done in decades and the state rolled out 

generous social security grants and invested heavily in public services, the burden 

of poverty and disease surged. across the University of Cape Town, researchers are 

working to understand more about poverty and the country’s increasing inequality, in 

order to find ways to turn the tide.

For
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When the late Alan Pifer, then president of 
the Carnegie Corporation, decided in the 
early 1980s that the time had come for a 
follow-up to Carnegie’s 1932 First Inquiry 
into Poverty or the Commission on the Poor 
White Problem in South Africa – it was to a 
UCT labour economist that he turned. 

Professor Francis Wilson, of UCT’s Southern African Labour 
and Development Research Unit (SALDRU), would lead this 
defining study on poverty in South Africa titled the Second 
Inquiry Into Poverty, published as a book, Uprooting 
Poverty: The South African Challenge, in 1989. 

At the end of 2011, Vice-Chancellor Dr Max Price was 
speaking to Professor Wilson about breaking ground on 
a third such study; this time, however, the aim would be 
to develop a set of suggestions and guidelines – “not 
prescriptions,” says Professor Wilson – for the National 
Planning Commission on how best to combat poverty and 
inequality in South Africa.

“We all agree that there’s now no need to do any further 
mapping of poverty in the country – been there, done 
that,” notes Professor Wilson, now an emeritus professor at 
the university. “But what we really need to focus on is how 
we’re going to overcome poverty, and how we’re going to 
overcome the terrible inequality in society, and what works 
and what doesn’t work.”

Redefining poverty studies

SALDRU is still redefining poverty studies in South Africa. 
One of its many projects is the National Income Dynamics 
Study (NIDS), described on page 73, which aims to 
track income, expenditure, assets, education, mental and 
physical health, and subjective well-being of the same  
28 300 individuals over time, starting in 2008. 

Such longitudinal studies are commonplace in developed 
countries, but are only now beginning to be used in 
Africa, explains Professor Murray Leibbrandt, the SALDRU 
director and holder of the DST/NRF SARChI Chair in Poverty 
and Inequality Research. They give us a “wonderful lens 
on South Africa’s unfolding social dynamics”, he adds, but 
also offer very practical social science.

“Surveys like NIDS are very useful to government as 
tools of evidence-based policy research. We’re beyond 
measuring levels of poverty and levels of inequality, and 
trying to explain what generates these levels and the 
impacts of policy. We need surveys like this to do that.”

The economics of poverty

SALDRU is not the only research group at UCT shaping 
poverty-related policies. Right across from its offices in the 
university’s new Economics Building are the offices of the 
Development Policy Research Unit (DPRU). 

Under the direction of Professor Haroon Bhorat, who holds 
the DST/NRF SARChI Chair in Economic Growth, Poverty 
and Inequality, the DPRU has been collaborating with state 
departments and international institutions on many projects.

Among its current batch is a first-of-its-kind study on 
the impact of minimum wages and the enforcement of 
minimum-wage legislation, conducted on behalf of the 
Department of Labour. Working from a collection of national 
surveys, the DPRU has been measuring, firstly, compliance 
– and non-compliance – with minimum wage legislation 
across a range of sectors; secondly, they looked at what 
role minimum wages had on employment statistics, among 
other measurables. 

Their findings were varied, as could be expected, reports 
DPRU researcher Natasha Mayet. South Africa doesn’t 
just have one minimum wage, but more than 36 that are 
scattered; depending on variables such as sector, size of 
the firm or even occupation.

They found, for example, that larger firms were more likely 
to be compliant. In some sectors, like agriculture, they were 
not too surprised to see that enforced minimum wages 
meant a cut in employment numbers; while the retail sector 
actually experienced an upturn in employment, but with 
fewer hours being worked by employees. 

At the same time, the unit also studied the role of the 
enforcement agency and its small and overrun battalion 
of inspectors, part of a three-country study. All this data, 
covering new ground, will slowly filter into public policy, 
says Mayet. “This is an emerging area of debate and 
research, especially in South Africa.”

Employment promotion

Another initiative of the DPRU that is focused on employment 
is the Employment Promotion Programme (EPP), funded 
by the UK Department for International Development. The 

Turning the tide on poverty

“What we really need to focus on is 
how we’re going to overcome poverty, 
and how we’re going to overcome the 
terrible inequality in society, and what 
works and what doesn’t work.”
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aim of the programme is to “promote employment creation 
by specifically addressing the constraints to job creation 
in South Africa”, explain senior researcher Carlene van der 
Westhuizen and researcher Toughedah Jacobs.

While the DPRU is the implementing agent, all decision-
making is carried out by a tripartite reference group, 
made up of high-level representatives from government, 
organised business, and organised labour. 

Now in its third phase, the EPP has taken some twists and 
turns since it was first launched in 2005. Leaping straight into 
the fray, Phase I focused on the design of solutions to a set 
of hurdles to employment – skills shortages, the efficiency of 
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labour and non-labour market regulations, and support for 
labour market institutions. Phase II was concerned with the 
implementation of those solutions. In turn, Phase III, started 
in 2010, has been exploring the quality of the country’s 
employment-generating strategies, among other things.

Every phase had one goal in mind – creating jobs. Thanks 
to its support for the Training Layoff Scheme, for example, 
the EPP ‘saved’ the jobs of 11 000 people who were 
enrolled in training courses, rather than retrenched when 
their employers were experiencing financial distress; 
through the EPP, the Department of Labour commissioned 
a regulatory impact assessment of key pieces of labour 
legislation that, through its recommendations, saved up 
to 900 000 jobs; and the EPP funded the initial pilots of 
the community works programme that has created at least 
80 000 jobs, with the government hoping to eventually 
reach one million participants through an expansion of 
this initiative.

“Our objective, whenever a proposal comes in or there 
is a request for funding, is for the work to be geared 
towards policy intervention or a policy solution aimed at 
job creation,” says van der Westhuizen.

“The EPP funded the initial pilots of 
the community works programme that 
has created at least 80 000 jobs, with 
the government hoping to eventually 
reach one million participants through 
an expansion of this initiative.”

The poverty and inequality initiative is one of UCT's key institution-wide initiatives which seek to address critical social 
challenges. Professor Francis Wilson's main responsibility is to organise a national conference, to be called the Carnegie 
III Conference on Poverty and Inequality – Phase I, in support of the National Planning Commission’s work in this regard. 
In preparation for this, he is identifying all research across faculties at UCT that are relevant to this theme, and developing 
a research agenda for the next few years.
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  Development Policy Research 
Unit

The Development Policy Research Unit (DPRU) 
specialises in socio-economic research with a focus 
on labour markets, poverty, and inequality. The 
DPRU’S mandate is to undertake academically sound, 
high-quality policy relevant research; to maintain and 
develop effective networks with government, civil 
society, and the research community in Southern 
Africa; to engage in training and teaching activities; 
and to participate directly in the process of formulating, 
implementing and evaluating policy. The DPRU further 
aims to train a new generation of research economists 
within the unit. 
Director: Professor H. Bhorat
E-mail: Haroon.Bhorat@uct.ac.za 
Web: http://www.dpru.uct.ac.za 

  Southern Africa Labour and 
Development Research Unit

The Southern Africa Labour and Development 
Research Unit (SALDRU) conducts research directed 
at improving the well-being of South Africa’s poor. It 
was established in 1975 and played a central role in 
documenting the human costs of Apartheid through 
conferences and the Second Carnegie Enquiry into 
Poverty and Development in South Africa (1983–
1986). From 1992 to 1994 SALDRU co-ordinated 
South Africa’s first non-racial national living standards 
sample survey and, in the post-Apartheid period, it 

has continued to gather data and conduct research 
directed at informing and assessing anti-poverty policy. 
SALDRU’s largest contemporary project is the running 
of South Africa’s first national longitudinal survey of 
well-being, the National Income Dynamics Study, on 
behalf of the Presidency. Every year SALDRU offers 
extensive training in the analysis of survey data to a 
broad array of South Africa’s academics, graduate 
students and researchers from NGOs and government.
Director: Professor M. Leibbrandt
E-mail: Murray.Leibbrandt@uct.ac.za
Web: http://www.saldru.uct.ac.za

  Health Economics Unit

The Health Economics Unit (HEU) was established in 
early 1990 in the School of Public Health and Family 
Medicine and was accredited as a formal research 
entity by the university in 2007. The HEU works to 
improve the performance of health systems through 
informing health policy and enhancing technical 
and managerial capacity in sub-Saharan Africa. Its 
foundation is academic excellence in health economics 
and management. The core objectives of the HEU are: 
to conduct high-quality research in health economics, 
health policy, and systems; to develop capacity in 
health economics, health policy, and systems research 
in Africa through postgraduate training and related 
capacity development initiatives; and to translate 
research findings into policy and practice.
Director: Associate Professor S. Cleary
E-mail: Susan.Cleary@uct.ac.za
Web: http://heu-uct.org.za/

Research groupings associated with this theme
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  Health and Wealth in South Africa

Professor Diane McIntyre is based in the School of Public Health and Family Medicine and 
was the founding Director of the Health Economics Unit in the Faculty of Health Sciences. 
Professor McIntyre has provided extensive and high-level policy inputs within South Africa and 
other African countries, particularly in relation to healthcare financing issues, including currently 
contributing to the development of the National Health Insurance policy.  Her current focus is 
on conceptual and empirical research centred around how to achieve universal healthcare 
coverage in low- and middle-income countries. She has also been centrally involved in 
developing health economics capacity within the African region. She holds the SARChI Chair 

in Health and Wealth in South Africa in recognition of her pioneering work in this area. 

  Economic Growth, Poverty, and Inequality: Exploring the Interactions 
for South Africa

Haroon Bhorat is Professor of Economics and Director of the Development Policy Research 
Unit (DPRU) and holder of the SARChI Chair in Economic Growth, Poverty, and Inequality. 
He completed his PhD in Economics at Stellenbosch University. His research interests cover 
the areas of labour economics, poverty, and income distribution. He has co-authored two 
books on labour market and poverty issues in South Africa, and has published more than 
150 academic journal articles, chapters in books, and working papers. He has undertaken 
extensive work for numerous South African government departments, most notably the South 
African Department of Labour, the Presidency and the National Treasury. He has served on 
a number of government research advisory panels and consults regularly with international 
organisations such as the International Labour Organisation, World Bank, and the UN 

Development Programme. Professor Bhorat served as an economic advisor to Presidents Thabo Mbeki and 
Kgalema Motlanthe, formally serving on the Presidential Economic Advisory Panel. He is currently an advisor 
to the Minister of Finance. 

  Poverty and Inequality Research
There is widespread recognition of the importance of ensuring that South Africa’s growth 
processes embrace the poor and those in the bottom half of the income distribution. This 
appointment facilitates a sustained programme of research to measure and analyse South 
Africa’s unfolding poverty and inequality dynamics. Professor Murray Leibbrandt, Director of 
the Southern African Labour and Development Research Unit (SALDRU), was appointed to this 
position. For the last thirty years SALDRU has been conducting large social surveys to generate 
the data needed to inform such analysis of poverty and inequality. 

DsT/NRF saRChI Chairs associated with this theme

Transfer of income

A third project of the DPRU sets out to add further 
dimensions to existing poverty statistics. It plans to do so 
through a technique growing in popularity – the National 
Transfer Accounts methodology.

It is based on the premise that in any household – or 
across households – there would be a certain number 
of ‘inter-generational transfers’, explains researcher and 

DPRU deputy director, Morné Oosthuizen. Working-age 
adults would earn more than they consume, using their 
surplus to support others (children, the elderly) who 
would, in contrast, consume more than they earn and are 
so considered to be in deficit. “The project is really about 
understanding that deficit as well as investigating how 
long people are in deficit or surplus,” says Oosthuizen.

The second part of the exercise concentrates on the 
financing of this deficit by government, be it through 
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grants or other social spending on items like education 
and health, and by households themselves, through 
transfers or saving and dissaving (when spending is 
greater than income).

For now, Oosthuizen has worked from only 2005 data. A 
long-term objective is to draw a time line from 1995 to 
2008 or even 2010, surveys allowing, he explains.

“That way, we can track the way social security has 
changed, the way the behaviour of the state has changed, 
and how that has affected the behaviour of households, 
and how they finance deficits and the like,” he says. 

Health and poverty

Across town on the medical school campus, the Health 
Economics Unit (HEU) explores a different and very 
specific aspect of poverty – health. Based in the School 
of Public Health and Family Medicine at UCT, the HEU 
– the first such unit in Africa – sees itself as a “world-
class, independent authority in health economics, health 
policy, and systems”. 

Empowering communities while waiting for services at a public health clinic.

Few can argue with that claim, going by the reach 
and scope of its projects alone. These include its 
part in a three-continent project on universal health 
coverage, the Global Network for Health Equity (GNHE). 
It’s a topic it also explores in a collaboration with 
Tanzania, through the research project titled Universal 
Coverage in Tanzania and South Africa: Monitoring and 
Evaluating Progress. It teamed up with 11 organisations 
in Africa and Europe for a major network known as the 
Consortium for Health Policy and Systems Analysis in 
Africa. Its work has been applied to everything from 
healthcare financing to the treatment and prevention of  
HIV/AIDS.

“Basically, we do policy-relevant work,” explains the 
unit’s Professor Diane McIntyre, who holds the DST/NRF 
SARChI Chair in Health and Wealth in South Africa. “Our 
aim is to provide evidence to inform policy-making and 
practice; it’s not only done on the macro or national level, 
but we also work at the district level.”

Professor McIntyre’s research has found its way into 
sundry public policies and regulations. Her work in the 
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1990s on user fees, for example, led to the removal of 
such fees at primary healthcare facilities. 

It is ongoing research that is likely to shape the South 
African health system for decades to come. One of 
Professor McIntyre’s most recent projects, with the GNHE, 
is likely to influence the very structure of the country’s future 
health system. It is looking at how best and most equitably 
to finance the system and investigates which kinds of 

financing systems the country should be pursuing. “We 
want to look at our research findings from Africa, Asia, and 
Latin America and ask, what does this tell us about how 
we should be funding health systems? Are there very clear 
messages that are coming through from this?” 

These are the kinds of questions anyone dealing with 
policy should ask themselves. Some of them are coming 
up with very good answers.

The Employment Promotion Programme (EPP) – an initiative of the DPRU is seeking to promote employment creation by 
specifically addressing the constraints to job creation in South Africa.
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around 75 percent of the world’s known 

reserves and resources of platinum group 

metals or pMGs, south africa has a 

commanding position in the world economy. Now, researchers at UCT are working to 

capitalise on these natural advantages, by promoting and developing value-adding 

processes, within the constraints of environmental concerns, and shift the country 

from a resource-based to a knowledge-based economy.

holding
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In 2007, Minerals to Metals (M2M) was 
established as one of five signature research 
themes at UCT. The aim of the project was to 
integrate and expand capacity in minerals 
beneficiation research by drawing together 
the skills of world-renowned academic and 
research staff within four research groupings 
in the Department of Chemical Engineering, 
the  Department of Physics, the Positron 
Emission Particle Tracking (PEPT) Research 
Group, and the Centre for Research in 
Computational and Applied Mechanics 
(CERECAM). 

What makes Minerals to Metals so unique is that 
researchers focus on entire minerals processing flow 
sheets or production sequences (a systemic approach), 
as well as on individual mineral extraction processes, 
explains director, Professor Jean-Paul Franzidis, 
who holds the DST/NRF SARChI Chair in Minerals 
Beneficiation. 

“This means that we do research across the spectrum, 
from increasing the amount of mineral or metal extracted 
from ores, to reducing the environmental and social 
impacts of mineral beneficiation operations.”

The signature theme, for example, oversees projects 
that explore reducing the acid-rock drainage from mine 
discards  or tailings;  examine the human factors that 
result in injuries and fatalities in mining; and investigate 
the potential for solar energy to power some  mining 
processes,  so as to reduce the sector’s  environmental 
footprint, among other things.  The initiative’s location in 
South Africa – and UCT – offers further benefits.

“Being the biggest mining economy on the continent 
does create opportunities,” says Professor Franzidis. “For 
example, we are able to undertake research that would be 
difficult to do in other African universities, due to a lack of 
facilities. We attract many postgraduate students into our 
programme from other African countries, and this allows us 
to share the message of what we do all over the continent.” 

In addition, Minerals to Metals is also developing a new 
master’s degree in Management of Mineral Resources 
for Sustainable Development in Africa, collaborating with 
the University of Zambia, as part of the Education for 
Sustainable Development in Africa (ESDA) programme of 
the United Nations.  The new degree will include courses 
offered by the UCT Graduate School of Business and the 
Sustainability Institute at the University of Stellenbosch. 

Time for a c*change

The DST/NRF Centre of Excellence in Catalysis (or 
c*change) is another research grouping within the 
Department of Chemical Engineering that has put a 
strong focus on the development of the next generation of 
technologies and researchers.

Since its inception in 2004, c*change, hosted by the 
Centre for Catalysis Research, has established itself as 
a key player in the field of catalysis science – a critical 
industrial technology underpinning the South African 
economy. As such, it conducts and oversees valuable, 
large-scale and long-term research that focuses on tough 
problems with industrial relevance in South Africa. One 
such technology is the Fischer-Tropsch process, a catalytic 
process that converts coal and natural gas to liquid fuels, 
and currently provides 40 percent of South Africa’s liquid 
fuels requirements.

It is vital, then, that South Africa not only reinforces its 
expertise in this area, but also builds on this, says director, 
Professor Michael Claeys.

The science fraternity is starting to take note. In 2011, 
Professor Claeys and UCT colleague, Professor Eric van 
Steen, were named as finalists in the 2010/2011 National 
Science and Technology Forum-BHP Billiton Awards. This for 
a collaborative project that led to the invention of a patented 
instrument known as an In-situ Magnetometer, which sprang 
from their research into Fischer-Tropsch catalysis. 

From resources to knowledge: 
the quest to transform 

South Africa’s economy

“Being the biggest mining economy on 
the continent creates opportunities. 
We are able to undertake research 
that would be difficult to do in other 
African universities.”
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But more than that, c*change aims, as an explicit part 
of its mandate, to transform the face of research in this 
field by encouraging and supporting more young black 
and women researchers to enter the field. Its name – 
c*change – a pun on Shakespeare’s sweeping metaphor 
for transformation – reflects this ambition.

Its goal is to develop a cohort of scientists, engineers, 
technologists, and academics who can cement the 
centre’s and country’s reputation as a world leader in the 
field of catalysis; and to achieve this, it is even prepared 
to go back to school!

In 2011, c*change initiated the compilation of a resource 
pack containing a teachers’ guide, learner worksheets, 
videos, animations and posters to help teachers and 
learners with the new school Grade 12 Physical Science 
syllabus. Together with industrial sponsorship for printing 
and distribution, 57 workshops were held nationally, which 
were attended by 2 000 teachers, with a total of 5 600 
resource packs being distributed to schools countrywide. 

Thinking green
While growth and development of the economy, through 
strong research and investment in the next generation of 
researchers is vital to the future of the country, researchers 
at UCT recognise that this cannot come at the expense of 
sustainability. Working in a field that has long been considered 
the antithesis of sustainability means that scientists and 
engineers working alongside the country’s major industries 
have to rethink their technologies and processes.

The Centre for Bioprocess Engineering Research 
(CeBER) is doing exceptional work in exploring ‘greener’ 
ways to extract metals in industrial processes. They 
are conducting research into the use of bacteria, or 
bioleaching; considered a cleaner process than traditional 
heap leaching, which uses a series of chemical reactions 
to extract minerals. Bioleaching is being tested as an 
alternative method for the recovery of metals such as 
copper, zinc, and gold from low-grade mineral ores, and 
also comes with low investment and operational costs. 

In-Situ X-ray Diffraction (XRD) cell invented by Professor Michael Claeys of c*change and Dr Nico Fischer.

eNGINeeRING The eCoNoMY
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Various studies at CeBER are in progress that will lead 
to a more thorough understanding of the behaviour of 
microorganisms within the heap bioleaching process.

“To create a bio-economy, we need to understand what 
happens at a microbial level,” says CeBER director, 
Professor Sue Harrison, who holds the DST/NRF SARChI 
Chair in Bioprocess Engineering. “To get there, we need to 
grow the commercial bioprocessing space.” 

In addition to its bioleaching and hydrometallurgy activities, 
CeBER has, for the past six years, homed in on the energy 
potential of algae. This research, sponsored by SANERI 
(the South African National Energy Institute) and industrial 
partners, has identified algae as a multipurpose energy 
source.

Professor Harrison says that through the biorefinery 
concept, algae not only have the potential to provide 
economically valuable compounds such as antioxidants 
and speciality oils, but can also serve as an alternative 
source for protein, bio-diesel, and electricity.

It is this marriage of developing value-added technologies 
and environmental stewardship that will enable South 
Africa to deal with issues such as efficient water and 
energy use, Professor Harrison says. And this, she adds, 
hinges on South Africa’s ability to develop and train the 
people who would be expected to put together and run 
bioprocesses. 

With some 31 postgraduate students on the books, 
CeBER is well on its way to developing the know-how, 
and to ultimately disseminate to industry its scholarly 
prowess.    

UCT’s Minerals to Metals researchers do work across the spectrum from increasing the amount of mineral or metal 
extracted from ores to reducing the environmental and social impacts of mineral beneficiation operations. 

“It is this marriage of developing 
value-added technologies and 
environmental stewardship that will 
enable South Africa to deal with 
issues such as efficient water and 
energy use.”
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signature theme associated with this theme

  Minerals to Metals

The Minerals to Metals project boosts research on minerals beneficiation – the sequence of processes that 
produce metal from low-grade ore – from two main perspectives. The first focuses on underlying scientific areas 
within minerals beneficiation. 

The second – systemic – approach considers the entire extraction chain to improve process performance, 
minimise the use of water and power, cut back on waste, and promote cleaner production options and 
technologies, as well as inherently safer process design. The theme integrates research in the Centre for Minerals 
Research, the Bioprocess Engineering Research Unit, the Crystallization and Precipitation Research Unit, and 
the Environmental Research Group. 
Director: Professor J.P Franzidis   E-mail: jean-paul.franzidis@uct.ac.za   Web: http://www.mineralstometals.uct.ac.za/ 

Centre of excellence associated with this theme

  DST/NRF Centre of Excellence in Catalysis, c*change 

eNGINeeRING The eCoNoMY

The DST/NRF Centre of Excellence in Catalysis, 
c*change, is hosted by the Centre for Catalysis 
Research at the Department of Chemical 
Engineering. In 2011, the c*change team comprised 
49 postgraduate students (of which 80 percent were 
from South Africa, with 55 percent and 67 percent 
of the local student target being female and black, 
respectively), nine postdoctoral researchers, and 
nominally 25 academics from 15 research groupings 
in 10 participating South African higher education 
institutions. A total of 21 projects were funded 
during the course of 2011, of which 13 were multi-
institutional and/or inter-disciplinary projects.

In addition, c*change has contributed funding for 
proof-of-concept work on Direct Liquefaction of 
Micro-algae Biomass, a so-called c*STAR Project 
that forms part of a larger Micro-algae to Energy 
initiative. The concept of a c*STAR Project is to 
utilise the c*change network and resource capacity 
to demonstrate proof-of-concept projects, with a view 
to helping c*change and its members attract outside 
interest or funding for technology development 
projects.

The CoE has been awarded a SARChI Chair, which 
is expected to boost the scientific output of the 
centre. The Research Chair is located in the field of 
preparation and characterisation of nano-materials 
and will enhance various activities throughout 
the centre. The centre embarked on an extensive 

international search to find a suitable candidate, and 
an appointment is expected to be made in 2012.

The centre’s strong involvement in the successful 
development of teaching material for the new school 
Grade 12 Physical Science syllabus was a highlight 
in 2011. The new syllabus requires learners to study 
the chemical industry in South Africa, with particular 
emphasis on the manufacturing of petrochemicals 
and synthetic fuels, chlor-alkali derivatives, 
fertilisers and batteries. As such, c*change initiated 
the compilation of a resource pack containing a 
teacher’s guide, learner worksheets, videos, 
animations and posters. Together with industrial 
sponsorship for printing and distribution, and involving 
18 organisations (universities, NGOs, education 
departments and private sector organisations), 
57 workshops were held nationally, attended by  
2 000 teachers, with a total of 5 600 resource packs 
being distributed to schools countrywide.  The material 
is available to the public on several websites.

c*change held its seventh annual Symposium in 
November 2011 in Johannesburg and will be hosting 
a c*change Autumn School and the c*change Syngas 
Convention in 2012. c*change was also invited 
to participate as a co-organiser of the European 
Federation of Catalysis Societies (EFCATS) Summer 
School in The Netherlands, a result of considerable 
efforts in recent years to establish stronger 
international relations.
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Competence centre associated with this theme

  DST Hydrogen Catalysis Competence Centre, HySA/catalysis

Developing a clean-power economy

Whether it’s the more efficient use of the Earth’s dwindling 
natural resources – as CeBER is engaged in – or 
developing new technologies to improve processes, such 
as the Fisher-Tropsch process, there are others in the 
engineering faculty who have put these concerns at 
the front and centre of their research agendas as well. 
Nowhere is this better illustrated than in the bid to develop 
cleaner power.

By now, scientists and policy makers have come to accept 
that, in finding an alternative to fossil fuel, there may well 
have to be more than one option. Consensus appears to 
be that the world of the future will be run on a mix of green 
technologies, such as wind and solar power.

Hydrogen is seen by many as an integral part of 
that future. More importantly for UCT engineers, all 
related technologies, including hydrogen production, 
hydrogen storage, and electricity generation from 
hydrogen, are very likely to use platinum group metals. 

In recognition of the future role of hydrogen, the 
Department of Science and Technology launched 
the Hydrogen and Fuel Cells Technologies Flagship 
Project – or HySA – in 2008. This national project aims 

The Department of Science and Technology’s 
National Hydrogen and Fuel Cell Technologies 
Flagship Project, colloquially referred to as Hydrogen 
South Africa, or HySA, was derived from the National 
Hydrogen and Fuel Cell Technologies Research, 
Development and Innovation Strategy. The national 
flagship project established three competence 
centres in 2007 to develop hydrogen and fuel cell 
catalysts and catalytic device technologies, with 
a view to enhanced national wealth creation via 
value addition to South Africa’s strategic reserves of 
platinum group metals.

The Hydrogen Catalysis Competence Centre (HySA/
catalysis) is co-hosted by UCT and Mintek. Overall 
(15-year) deliverables comprise the development of 
hydrogen fuel cell and fuel processor technologies and 
intellectual property sufficient for the establishment of 
commercial manufacturing activities within South Africa, 
whether attracted from abroad or grown from inside 
the country. Further, enabling deliverables of HySA/
catalysis are the establishment of research, development 
and innovation facilities for fuel cell and fuel processor 
technologies via an extended hub and spoke network 
comprising national science councils, universities and 
private enterprise, and the development of a significant 
human capital base.

With the appointment of Dr Olaf Conrad as the 
centre’s Programme Director from 1  January 2011, 
the centre has sharpened its competency in fuel 

cell electrochemistry and electrocatalyst preparation. 
An initial group of five postgraduate students at 
master’s degree level has been accepted into the 
programme and will be joined by another four 
students at the beginning of the 2012 academic year. 
This complements the longer-established activities 
in fuel processing with three current master’s degree 
students at UCT and a further four students on HySA 
projects at the University of KwaZulu-Natal. Local 
and international expertise has been added with  
Dr Qiling Naidoo as a postdoctoral research fellow in 
the middle of 2011, and the successful recruitment 
of Dr Sharon Blair from Canada. Dr Blair will lead 
the key programme: Portable Power Systems of the 
HySA programme and will add her technical and 
business expertise.

Additionally, a high-calibre technical steering 
committee has been established, comprising 
experts from South African industry (Eskom and 
IST Powertech) and academia (Mintek and UCT), 
as well as international academia (Paul Scherrer 
Institute, Switzerland).

International research network activities now include 
student exchange and research collaborations with 
colleagues at Zentrum fuer Brennstoffzellen Technik 
Duisburg, Germany, the South Dakota School of 
Mining and Technology, USA, the Paul Scherrer 
Institute in Switzerland, and Imperial College 
London, UK.

“South Afr ican industry has to 
learn to add value later down the 
production chain.”
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Research groupings associated with this theme

  Centre for Bioprocess 
Engineering Research 

The Department of Chemical Engineering has been known 
for its interest in bioprocess engineering for more than 
three decades. Following the formalisation of this research 
area through the establishment of a UCT research unit 
in 2001, the activity was upgraded to the Centre for 
Bioprocess Engineering Research (CeBER) in 2008, in 
recognition of the range of researchers active in this area, 
the contribution to research across several interlinked foci, 
and its role in the development of human capacity in this 
field. CeBER aims to underpin the growth and exploitation 
of the biological sciences in South Africa through a national 
centre of expertise in bioprocess engineering, in which the 
balance between research centred on the fundamental 
understanding of biological processes at the mechanistic 
level, the interaction of these processes with their 
environment and the application of biological principles 
to bioprocesses of economic, social, and environmental 
importance is maintained. This is underpinned by CeBER 
hosting the DST/NRF SARChI Chair in Bioprocess 
Engineering. The multi-disciplinary team brings together 
expertise in reactor studies, process modelling, biokinetics, 
microbial ecology, microbial metabolism, biotransformation, 
micro- and molecular biology, and biohydrometallurgy to 
develop detailed understanding of bioprocess systems. 
CeBER’s key foci include biominerals engineering for 
the extraction of metals, as well as the prevention and 
remediation of metal-rich effluents, bio-transformation for 
value addition, bioprocess optimisation through metabolic 
modelling, reactor modelling, mass transfer optimisation, 
product liberation and recovery, bioprocess integration, and 
the role of the bioprocess in sustainable processes.
Director: Professor S.T.L. Harrison
E-mail: Sue.Harrison@uct.ac.za
Web: http://www.chemeng.uct.ac.za/research/
research_bio.php

  Centre for Catalysis Research

The Centre for Catalysis Research concerns itself with 
both fundamental and applied research and development 
in the general field of heterogeneous catalysis 
– encompassing all of catalyst synthesis, physico-
chemical characterisation and performance evaluation 
for industrially interesting chemical conversions. The 
principal fields of investigation include Fischer-Tropsch 
synthesis, zeolite/acid catalysis (especially as applied 
to hydrocracking and the transformation of phenols and 

derivatives) and catalysis by platinum group metals and 
gold. In addition, the Centre for Catalysis Research is the 
host laboratory for the DST/NRF Centre of Excellence in 
Catalysis (c*change) and the DST Competence Centre 
in Hydrogen and Fuel Cell Catalysis.
Director: Professor J.C.Q. Fletcher
E-mail: Jack.Fletcher@uct.ac.za
Web: http://www.chemeng.uct.ac.za/groups/cat/

  Blast Impact and Survivability 
Research Unit

The Department of Mechanical Engineering has been 
involved in impact dynamics for over 25 years. In particular, 
research has focused on experimental and computational 
techniques to provide solutions for blast and structural 
impact scenarios. The Blast Impact and Survivability 
Research Unit (BISRU) has developed experimental 
facilities, which include a blast chamber, a selection of 
drop testers, material characterisation systems, and a 
sled tester for impact biomechanics. This collection of 
equipment is unique in that no other university laboratory 
worldwide has this full suite of facilities in one area. The 
research activities are aimed at promoting the study and 
understanding of impact dynamics through projects at 
senior undergraduate level and master’s, doctoral, and 
postdoctoral levels. The research objectives are to reduce 
the risk of injuries and save lives through fundamental 
principles of science and engineering, using experimental, 
analytical, and computational tools and techniques to 
understand the mechanics, and dynamics of blast and 
impact loads. BISRU currently has several international 
interactions through collaborative projects with universities 
in Australia, Argentina, Europe, and the USA.
Director: Professor G. Nurick
E-mail: Gerald.Nurick@uct.ac.za
Web: http://www.bisru.uct.ac.za/

  Centre for Research in 
Computational and Applied 
Mechanics

Profiled on page 96.

  Crystallization and 
Precipitation Unit

Profiled on page 78.
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Research groupings associated with this theme

  Concrete Materials and 
Structural Integrity Research 
Unit (CoMSIRU)

The Concrete Materials and Structural Integrity 
Research Unit has been developing technologies 
and procedures for the design and assessment of 
concrete structures for more than 20 years. The unit 
has had a marked focus on infrastructure performance 
and renewal, largely in response to industry needs. 
The key areas of interest are service life prediction, 
deterioration science, assessment technologies, and 
repair/rehabilitation strategies for concrete structures. 
CoMSIRU provides consultancy and postgraduate 
teaching in the areas of concrete material technology, 
concrete durability, structural health monitoring, and 
rehabilitation.
Directors: Professor M. Alexander, Associate Professor 
P. Moyo and Dr H. Beushausen
E-mail: Mark.Alexander@uct.ac.za, 
Pilate.Moyo@uct.ac.za, Hans.Beushausen@uct.ac.za
Web: http://www.comsiru.uct.ac.za/

  Centre for Materials Engineering
The Centre for Materials Engineering strives to educate 
and train students in techniques and fundamentals in 
the broad field of materials engineering. It also seeks 
to serve a wide range of engineering activities, giving 
advice concerning material processing, properties and 
performance, while maintaining an international profile 
for its research. The research activities of the centre 
are aimed at addressing national needs in terms of 
both the provision of technological solutions and the 
development of skilled graduates.
Director: Professor R.D. Knutsen
E-mail: Robert.Knutsen@uct.ac.za
Web: http://www.mateng.uct.ac.za

  Centre for Minerals Research
The Centre for Minerals Research is a multi-
disciplinary, interdepartmental research centre based 
in the Department of Chemical Engineering. The 
focus of research is on the processes of comminution, 
classification, and froth flotation, arguably the most 
important unit operations in minerals beneficiation. 
The primary objective of the centre is to investigate the 
above research areas at both an industrial (applied) 
level and at a laboratory (fundamental) level, so 
as to develop predictive models for describing the 
performance of industrial units and circuits. In addition, 

the centre sees as a priority the provision of high-level 
human resources to the South African mining and 
mineral processing  industry through the production of 
high-quality postgraduates. The centre enjoys excellent 
international collaborations with all of the world’s 
leading mining companies.
Director: Professor C.T. O’Connor
E-mail: Cyril.OConnor@uct.ac.za
Web: http://www.cmr.uct.ac.za/

  Centre for Research in 
Engineering Education

The Centre for Research in Engineering Education, 
established in 1996, focuses on research in engineering 
and tertiary science education. The centre recognises 
that an engineering degree programme is not restricted 
to engineering subjects alone, but includes tertiary 
mathematics, physics, and chemistry. The aim of the centre 
is to develop theoretically informed and research-based 
ways of understanding the learning environment and the 
educational process, with a view to improving student 
learning and success in engineering and tertiary science. 
The centre has additional objectives of building capacity 
among academic staff to conduct education research in 
engineering and related disciplines, disseminating the 
results of this research, building the fields of engineering 
and tertiary science education research, and promoting 
regional, national, and international co-operation among 
education researchers in these disciplines.  
Director: Dr K. le Roux
E-mail: kate.leroux@uct.ac.za
Web: http://www.cree.uct.ac.za

  Sasol Advanced Fuels 
Laboratory 

The Sasol Advanced Fuels Laboratory (SAFL) was set 
up in 2002 to actualise Sasol’s future-oriented fuels 
research relating to combustion and emissions from 
automotive and aviation engines. The focus of the Sasol 
Advanced Fuels Laboratory is on medium- to long-term 
synthetic-fuel applications research. Research work 
entails the study of combustion in engines, and it ranges 
from the study of current synthetic fuels in current 
engines to future fuels and future engine concepts.
Directors: Professor R.B. Tait and 
Adjunct Professor A. Yates
E-mail: Robert.Tait@uct.ac.za
Web: http://www.safl.uct.ac.za
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  Catalysis

The DST/NRF Centre for 
Excellence – c*change – has 
been awarded a SARChI Chair 
in Catalysis, which is expected 
to boost the scientific output 
of the centre. The chair, which 
has not yet been filled, will be 
created in the field of preparation 
and characterisation of nano-

materials and assist various activities throughout the 
centre, with the expectation that this will provide a 
mechanism of bringing the research of c*change to the 
level of world-class excellence.

  Bioprocess Engineering
Professor Susan Harrison was 
appointed to strengthen her 
contribution to an integrated 
approach to optimisation and 
modelling of bioprocess systems 
and sub-processes for use in 
bioprocesses for economic, 
environmental and social benefit. 
The research programme 
centres on the establishment of 

generic knowledge at the molecular and metabolic, 
unit operation, and the sustainable process levels, 
for benefit across specific bioprocesses.  These 
contribute across water treatment, human health, 
minerals beneficiation, resource productivity and 
renewable resources. Professor Harrison has actively 

enhanced the university’s footprint in bioprocess 
engineering research, through expanding the group 
of researchers working in the field, enhancing the 
research infrastructure and the capacity to conduct 
research and train students as well as through 
knowledge generation.  

Professor Harrison’s group is viewed as one of the 
top four internationally in mineral bioleaching, among 
the most respected in algal biotechnology in South 
Africa, and she is well recognised for her bioprocess 
engineering expertise. 

  Minerals Beneficiation 
Professor Jean-Paul Franzidis 
has been involved in mineral 
processing research for more 
than 25 years. In the 1980s, 
he led a research programme 
funded by the National Energy 
Council investigating the poor 
flotation characteristics of 
South African coals. In 1996, 
he joined the Julius Kruttschnitt 

Mineral Research Centre (JKMRC) at the University 
of Queensland, Australia, to lead the world’s largest 
collaborative mineral processing research project, the 
AMIRA P9 project. 

In 2007, Professor Franzidis returned to UCT to direct 
the newly formed Minerals to Metals Signature Theme 
and in 2008, he was awarded the SARChI Chair in 
Minerals Beneficiation.

DsT/NRF saRChI Chairs associated with this theme
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to establish South Africa as one of the few nations that 
export high-value products into the growing international 
hydrogen and fuel cells markets. 

HySA/Catalysis, based at UCT and co-hosted by Mintek, is 
one of three HySA Centres of Competence that have been 
mandated by the South African government to develop 
the competency, skilled workforce, and ultimately the 
manufacturing industry in South Africa. 

“The major economies – the USA and Canada, Europe, 
and Japan – are leading by about 20 years, so the HySA 
programme’s first objective is to leapfrog the technology 
development and prepare for commercialisation when the 
markets begin to grow,” says HySA/Catalysis Director, Dr 
Olaf Conrad.

As with Minerals to Metals and CeBER, the South African 
industry has to learn to add value later down the production 
chain, adds Dr Conrad.

“The mandate of HySA/Catalysis, in keeping with that 
of the DST, is that South Africa should build the 
competence base to create products that are home-
grown. And so bring investment to South Africa by 
setting up businesses that use our mineral wealth to 
create higher, value-added opportunities.” 

Whether it’s improving on existing processes or exploration 
the next generation of green technologies, researchers 
across the university are pushing the envelope. If they get it 
right, South Africa will soon be recognised as more than just 
a wellspring of minerals, but also a true modern economy.  
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aliveor dead – the human body exerts a fascination on us 

all: what it can achieve, what it can tell us about our 

past, its limitations, and its untapped potential. From 

applied anatomy and sports medicine, to neuroscience and forensic anthropology, 

researchers at UCT are involved in a dazzling array of research that is changing the 

way we think and feel about our bodies.
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UCT’s Tim Noakes, Discovery Health 
Professor of Exercise and Sports Science, 
and director of the Medical Research 
Council/UCT Research Unit for Exercise 
Science and Sports Medicine (ESSM), is 
used to throwing the cat among the pigeons 
when it comes to research on the human 
body, and in 2011 he duly did so again with 
his latest work. 

In his much-anticipated memoir, Challenging Ideas: 
Memoirs of a Career, and Elsewhere, he argued that 
carbohydrates, the bedrock of many a diet, should be 
minimised. He and others, says Professor Noakes, could 
be classified as carbohydrate resistant, which could lead 
to diabetes, as the body must over-secrete the hormone 
insulin to help rid the body of glucose, the breakdown 
product of ingested carbohydrates. 

His dump-the-carbs credo is not the first time that Professor 
Noakes has bucked the trend, as his book illustrates. It 
was he and his team at ESSM who warned race organisers 
around the world of the dangers of exercise-associated 
hyponatremia, or water intoxication, in which essential 
salts in the body are diluted when endurance athletes 
consume too much liquid during a race. And his work 
with Lewis Pugh, the so-called human polar bear, has 
illustrated the phenomenon of anticipatory thermogenesis 
– the ability of the body to raise its temperature by several 
degrees in anticipation of being plunged into icy waters.

Professor Noakes’ book clearly shows his passion for 
human biology and research in this field; and in it he 
argues the case for science and research, and their 
importance in shaping the world.

“The book tries to explain how and why we do research, 
and how it impacts on society,” he says. “When you start 
doing research, you must decide what impact you want 
to make.”

Certainly, there is no shortage of projects across UCT 
that are making an impact in the field of human biology. 
For example, Associate Professor Malcolm Collins, also 
from ESSM, published extensively in 2011 on the genetic 
basis for connective tissue and tendon injuries, and on 
the genetic elements that could give some the upper 
hand in the endurance stakes. Associate Professor Collins 

is employing his findings in athlete profiling, which will 
make it possible to identify those athletes who might be at 
greater risk for injury. 

Others in ESSM – in collaboration with UCT’s Brain and 
Behaviour Initiative – have enhanced the understanding 
of how the body and brain work when under pressure. 
Together, the groups are attempting to map brain function 
during exercise, so as to understand and describe the 
involvement of the brain and central nervous system 
during exercise and performance regulation. 

That builds on the central governor theory now being 
championed by Professor Noakes, which holds that the 
brain regulates exercise, putting the brakes on any exertion 
that may threaten its own and the rest of the body’s safety. 

Imaging the future
The link between body and brain is gaining ever-greater 
traction in the world of research, thanks largely to enhanced 
scientific techniques such as medical imaging. 

In 2011, Associate Professor Ernesta Meintjes of the 
Medical Research Council/UCT Medical Imaging 
Research Unit (MIRU), and holder of the DST/NRF 
SARChI Chair in Brain Imaging, made headway with 
some long-nursed projects. Not the least of these was 
the award of R6,6 million from the National Research 
Foundation towards a new magnetic resonance imaging 
(MRI) scanner for Groote Schuur Hospital; although even 
that princely sum has made no more than a dent in the 
sticker price of the scanner.

Three grants from the National Institutes of Health (NIH) in 
the USA delivered more immediate results, however. One 
grant, for example, allowed Associate Professor Meintjes 
and her team to begin their contribution to the Children 
with HIV Early Antiretroviral Therapy (CHER) Study at the 
University of Stellenbosch. While CHER sets out to identify 
the optimal time to put HIV-infected infants on antiretroviral 
(ARV) therapy, the UCT study – that started with brain 
scans of 65 five-year-olds – will look at the effect that ARVs 

In praise and pursuit 
       of the human body

“Professor Noakes’ book clearly shows 
his passion for human biology and 
research in this field; and in it he argues 
the case for science and research, and 
their importance in shaping the world.”
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have on brain development (the study will follow up with 
the children when they turn seven and again at age nine).

But expecting a restless five-year-old to lie still for a scan 
that takes anything from 35 minutes to an hour is a big 
ask. So the exercise also allowed Associate Professor 
Meintjes and her team of engineers and psychology and 
anatomy students, who are all interested in paediatric 
neuroimaging and its analysis, to test the techniques 
that they have developed to compensate for the child’s 
inevitable movement, through what they call real-time 
motion-tracking and correction.

In a second NIH-funded project, Associate Professor 
Meintjes will continue her work with children suffering from 
foetal alcohol syndrome. This includes taking scans of 
babies within two weeks of birth (the patients conveniently 
nod off, she says); a strategy they are adopting for reasons 
other than trying to find a docile subject.

“We want to see if we can detect brain damage at that 
age already,” explains Associate Professor Meintjes. “The 
problem is if you do the scans later, they have perhaps 
already been subject to poor nutrition, poor stimulation, 
and poor schooling.”

The MIRU team is going even further with a third project 
funded by the NIH. In this project they are trying to 
establish whether such babies can benefit from the 
administration of the nutrient choline – classified by some 
as part of the vitamin-B family – to pregnant mothers, as 
has been found in mouse models.

One of Associate Professor Meintjes’s colleagues and 
head of the MIRU, Associate Professor Tania Douglas, 
shares her interest in technology and in foetal alcohol 
syndrome. The two are working together in more than one 
study where they have combined their expertise in the 
syndrome and brain imaging.

The power of industry partnerships
Associate Professor Douglas has also struck up partnerships 
with others in the department, with some enterprising results. 
For example, she joined forces with former colleague Emeritus 
Professor Kit Vaughan, in the research and development 
of what is now known as the PantoScanner. Designed and 
built under the auspices of CapeRay Medical, a UCT spin-

Cyclist Ian McClarty is strapped into the MRI simulator, while Dr Fabien Basset of the Memorial University of Newfoundland 
(left, in blue) and Eduardo Torres (at back) set up the rest of the equipment, as part of a study to explore brain activity 
during exercise by the MRC/UCT Research Unit for Exercise Science and Sports Medicine (ESSM). 

hUMaN bIoLoGY

“The link between body and brain is 
gaining ever-greater traction in the 
world of research, thanks largely to 
enhanced scientific techniques such 
as medical imaging.”
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  UCT/MRC Research Unit for Exercise Science and Sports Medicine
The UCT/MRC Research Unit for Exercise Science and Sports Medicine is part of the Department of Human 
Biology, within the Faculty of Health Sciences. The primary functions of the unit are to research factors influencing 
physical performance and health, and to disseminate knowledge and skills through education. Specifically, the 
research aim is to develop a novel understanding of integrated human function during exercise and to use this 
knowledge to promote health and well-being; to treat and prevent specific chronic diseases; to treat and prevent 
injuries and medical conditions associated with sport and exercise; and to optimise exercise performance.
Director: Professor T.D. Noakes   E-mail: Timothy.Noakes@uct.ac.za   Web: http://www.essm.uct.ac.za/

Research grouping associated with this theme

off company set up by Professor Vaughan, this machine 
combines digital X-ray with ultrasound to improve the odds of 
an accurate and early diagnosis of breast cancer. 

The PantoScanner is scheduled to go on the market in 
2012, at which time its designers will also put the machine 
to the test in clinical trials at Groote Schuur Hospital.

Associate Professor Douglas is also working with Lodox 
Systems, the South African company that broke new 
ground with its full-body scan, made possible through its 
digital radiography machine. Her team, which includes 
three postgraduate biomedical-engineering students and 
two senior electrical engineering undergraduate students, 
a radiographer, and research manager, are running a 
series of projects as part of this collaboration. 

This includes a study on reducing the radiation dose for 
paediatric applications. Children are more susceptible than 
adults to the harm done by the ionising radiation that is part 
and parcel of such X-ray technology. In another study, they 
are hoping to develop a technique for determining bone-
mineral density by measuring the amount of X-ray absorption 
in the hand, an application that could be applied to the 
diagnosis of osteoporosis, for example. They have even 
incorporated cutting-edge gaming technology, building a 
3D reconstruction of the body surface using the Xbox Kinect 
camera system, to help doctors better target their scans to 
areas of concern and so limit patients’ exposure to radiation.

So inspired was Associate Professor Douglas by these 
industry partnerships that she signed up for an Executive 
MBA at UCT’s Graduate School of Business. Her award-
winning thesis – she graduated with distinction and received 

an Old Mutual Gold Medal for outstanding achievement 
– was on the relevance of the university’s biomedical 
engineering programme to health care in South Africa. Her 
take-home message was that changes were called for – both 
in curriculum and mindset.

“We need to orient ourselves not only towards doing good 
research,” she says, “but also towards building our medical 
device industry in such a way that these activities mutually 
reinforce each other – not only through the industry being 
able to develop the products of our research, but also 
through its employment of our graduates.”

Justice for all
If his colleagues – such as Associate Professor Douglas 
– are interested in finding ways to improve health or save 
lives, Professor Alan Morris is concerned with justice for 
those who could not be saved. 

For many years now, Professor Morris, who leads the 
Department of Human Biology’s applied anatomy and 
biological anthropology section, is regularly called upon 
by the Western Province’s forensic pathology laboratories 
as a ‘specialist’s specialist’ – dealing specifically with the 
analysis of bone remains.

Originally conducted as a collegial arrangement, when 
the case numbers started increasing, the state recognised 
Professor Morris’ laboratory as a specialist facility. More than 
merely penning an addendum to the forensic pathologist’s 
report, Professor Morris and colleague Dr Jacqui Friedling 
can now sign off their own reports.

One hiccup, however, was that the group’s facilities did 
not quite measure up to the medico-legal requirements. 
Most notably, they lacked the space to store specimens 
and keep separate administrative records. 

In 2011, Professor Morris was finally able to shore up 
capacity in his section; funding from the university 

“We need to orient ourselves not 
only towards doing good research, 
but also towards building our 
medical device industry.”
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allowing the group to convert an old physiology teaching 
laboratory into an upgraded forensic anthropology 
laboratory. 

“As soon as you deal with forensics, you need to have 
appropriate and adequate storage space as well as 
proper systems,” he says. 

As he explained in his 2011 book, Missing and Murdered: 
A Personal Adventure in Forensic Anthropology, Professor 
Morris trained as a skeletal biologist, but has always 
had a fascination for really cold ‘cold cases’ – he has 
published on the origins of anatomically modern humans 
and the Later Stone Age and Iron Age populations of 
Southern Africa. The book allowed Professor Morris 
to reach a wide audience with this recounting of his 
work. He covered a series of modern cases in the title, 
including muti murders and political killings.

The appeal of writing a book in popular science is that, 
while still needing to be meticulous in the checking and 
re-checking of facts, he does not have to get stuck on it.  
“You can get on with the story,” he says. 

In time, Professor Morris will probably have a few 
more stories to recount. As will his colleagues in the 
Department of Human Biology, as they press on in their 

research of the human body and its shortcomings, 
and explore new technologies and ways to identify 
and circumvent those failings.

And as the head of the Department of Human Biology, 
Professor Lauriston Kellaway, explains, the diversity 
in disciplines brings with it new opportunities. 
Already divisions, units, and centres are partnering 
up, bringing their range of skills to one table.

“The drive is not so much to ‘weave’ the groups 
together,” says Professor Kellaway, “but to recognise 
and acknowledge the spread of expertise of the 
various groups within the Department of Human 
Biology and to encourage collaborations both 
intra- and extra-departmentally, involving many 
disciplines.”

“Professor Morris is regularly called 
upon by the Western Province’s 
forensic pathology laboratories as 
a ‘specialist’s specialist’ – dealing 
specifically with the analysis of 
bone remains.”

Associate Professor Ernesta Meintjes, who holds the DST/NRF SARChI Chair in Brain Imaging at UCT.
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from UCT’s Department of physics 

were among those celebrating 

when, after nearly five decades, 

billions of euros and millions of man-hours, the announcement was recently made 

that the long-postulated, but until then elusive, higgs boson particle may finally have 

been observed. The discovery marks a significant milestone for world physics and 

UCT’s Department of physics, and draws attention to other groundbreaking work in 

the department.

physicists
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“We have a discovery,” Rolf Heuer, the 
director-general of Conseil Européen 
pour la Recherche Nucléaire (CERN), the 
world’s largest particle-physics laboratory, 
based in Geneva, Switzerland announced 
in early July. This vindicated considerable 
investment from governments, research 
organisations, universities and physicists 
around the world; and marked a long-
awaited moment in physics.

After a 48-year search, a particle was observed by two of 
the particle detection experiments (ATLAS – A Toroidal LHC 
ApparatuS – and CMS – Compact Muon Solenoid) run at 
the Large Hadron Collider (LHC), the most powerful particle 
accelerator and one of the most complicated scientific 
instruments ever built. Each collaboration confirmed the 
formal discovery of a previously unknown particle, whose 
weight and behaviour was consistent with a Higgs boson.

“This is the most exciting development in the last 30 years, 
since the Z and W subatomic particles were observed in 
the 1980s,” says Emeritus Professor Jean Cleymans, senior 
scholar at the UCT Department of Physics and director of 
the South Africa-CERN programme – a collaboration of 
seven South African universities and research laboratories 
participating in experiments at CERN.

“If this particle is the Higgs boson, it will complete 
our understanding of the most fundamental and far-
reaching model of matter and force that mankind has ever 
developed, the Standard Model”. 

If this particle is not the Higgs boson it could open 
the door for exploration to a completely new level of 
understanding beyond the Standard Model. Either way, 
this is big,” says UCT physics lecturer, Dr Andrew 
Hamilton, speaking from CERN.

Smashing atoms

The idea that the building blocks, out of which everything 
is made, are composed of smaller particles than had 
previously been supposed gained momentum in the latter 
part of the last century. The mechanism first proposed in 
the 1960s, which later became known as the Standard 
Model, explained how fundamental particles such as 
quarks, gluons, electrons, and photons interact to build 
the Universe we see around us; it explained the nature of 
matter, but one element remained missing. 

Without the Higgs, the mathematics underlying all this 
simply would not add up. 

“This discovery potentially completes the Standard 
Model of particle physics,” says Professor Cleymans. 
“If it is the Higgs, it is a defining moment in the history 
and future of physics – it’s textbook material.”

The LHC uses two beams of protons travelling at almost the 
speed of light, in opposite directions, in a superconducting 
evacuated beam line of 27km circumference. The two 
beams are magnetically manipulated to collide within 
a detector – producing around 800 trillion multifarious 
proton-proton collisions. The collisions provide individual 
data points that, collectively, show the presence of what 
is likely to be the Higgs boson. 

Why particles matter
In particle physics, elementary particles give rise to the 
world around us. The existence of the Higgs boson and 
the associated Higgs field is the simplest of several 
theories explaining why elementary particles have mass. 
Without the Higgs boson, which is named after British 
theoretical physicist Peter Higgs (who, at 83, was present 
at the announcement in Geneva), no elementary particle 
would have mass. And without this mass, there would be 
no stars, no planets, and no atoms. No us, no matter.

What does it mean for the average Joe? In a theoretical 
sense, the discovery contributes to the understanding 

Solving the mysteries 

                                                                       of the Universe

“If this particle is the Higgs boson, 
it will complete our understanding 
of the most fundamental and far-
reaching model of matter and force 
that mankind has ever developed, the 
Standard Model.”

“This is one more example that UCT 
is part icipating in world-leading 
research. We are actively and 
meaningfully contributing to the 
international scientific community.”
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of matter; and in a practical sense the particle detector 
software has a multitude of commercial purposes. For 
example, one company intended to use software coming 
out of CERN’s third major experiment: A Large Ion Collider 
Experiment (ALICE) programme, to detect smuggled 
diamonds in the human body, but ended up using it in a 
low-dose full-body scanner instead.

“Other spin-offs from the LHC and related technologies 
are improved superconducting magnets (that lead to 
better medical imaging devices such as MRIs) and 
the Internet as we know it,” says UCT physics lecturer  
Dr Will Horowitz. (It was at CERN that physicists 
invented the World Wide Web.) But, it will probably be 
years and decades before we realise the full potential 
of this find. 

UCT’s pioneering physicists 

The particle discovery was a global effort and a global 
victory. The ATLAS Experiment alone includes over 3 000 
collaborators from 38 countries, including South Africa. 
UCT physicists also participate in the experiments of 
the ALICE programme, which uses heavy ion collisions 
to search for a new state of matter, known as the quark-
gluon-plasma.

Dr Hamilton has worked directly on the Higgs search as a 
member of the ATLAS collaboration: “I built part of the trigger 
system, which is the part of the experiment that chooses 
which proton collisions will be saved for analysis and which 
will the thrown away. In ATLAS, we have approximately 40 
million events per second, if we were to record every one, 
we would need to write about three petabytes of data per 
second (a petabyte is one million gigabytes). This is clearly 
not possible, so the trigger system selects about 500 events 
per second that are interesting for analysis.”

“This is one more example of UCT’s participation in 
world-leading research. We are actively and meaningfully 

“Physics has no local geographical 
niche to appeal to, such as the 
southern sky.  Physics is truly universal, 
and to be recognised as excellent, 
we need to play on the international 
stage. Being in on big science is 
good for many reasons. Not least of 
all attracting excellent students.”

Dr Andrew Hamilton, of the UCT Department of Physics, inside the ATLAS detector at CERN in Geneva.
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  Centre for Theoretical and Mathematical Physics

The Centre for Theoretical and Mathematical Physics (CTMP) is an inter-departmental research unit devoted to the 
promotion of inter-disciplinary research in these areas. CTMP is part of the National Institute of Theoretical Physics. 
CTMP has twelve local members from the departments of Astronomy, Mathematics and Applied Mathematics, 
and Physics. It also has five international members who visit the centre on a regular basis. Postgraduate students 
doing theses on related research fields are admitted to CTMP for the duration of their studies. An international 
advisory board of seven internationally acclaimed scientists was appointed in 2006.
Director: Professor I. Barashenkov   E-mail: Igor.Barashenkov@uct.ac.za   Web: http://www.uct.ac.za/faculties/
science/research/astrophysics/

  UCT-CERN Research Centre
The UCT-CERN Research Centre was established in 2003 out of a confluence of certain research programmes 
within the Department of Physics. As implied by the name of the centre, there is extensive collaboration with 
CERN, the European Centre for Particle Physics, which is one of the most prestigious research laboratories in 
the world. In particular, the UCT-CERN Research Centre has close collaboration with the next-generation ultra-
relativistic heavy-ion experiment at CERN’s Large Hadron Collider (LHC), named ALICE (A Large Ion Collider 
Experiment).
Director: Professor J.W.A. Cleymans   E-mail: Jean.Cleymans@uct.ac.za   Web: http://hep.phy.uct.ac.za/

  NanoSciences Innovation Centre
The Nanosciences Innovation Centre, located in the Department of Physics and established in 2010, aims to 
form a bridge between the nanotechnology innovation chain (basic research and technological innovation), 
and human capacity development. The centre’s scientific focus was initially based on existing activities in 
nanoscale physics and nanostructured materials. These include the development of advanced nanomaterials 
characterisation techniques, as well as the development of two technology platforms: printed nanoparticulate 
silicon electronics and metallic matrix nanocomposites. The centre’s primary function is to serve as an African 
hub for nanoscience research and postgraduate education, with an orientation towards renewable energy and 
sustainable development.
Director: Associate professors D.T. Britton and M. Härting   E-mail: David.Britton@uct.ac.za and 
Margit.Harting@uct.ac.za   Web: http://www.phy.uct.ac.za/nano/development.html 

Research groupings associated with this theme

contributing to the international scientific community,” 
says Dr Hamilton.

The South African effort was partly funded by the South 
African Department of Science and Technology, which 
provided around R10,6 million. This funding was distributed 
by the National Research Foundation over three years. 

Other innovations of the UCT 
Department of Physics

Recently appointed head of the Department of Physics, 
Professor Andy Buffler, says that there is no doubt that 
UCT’s participation in these global projects is essential 
for the reputation of the university. “Physics has no local 
geographical niche to appeal to, such as the southern 

sky. Physics is truly universal, and to be recognised as 
excellent, we need to play on the international stage. 
Being in on big science is good for many reasons. Not 
least of all attracting excellent students,” he says. 

Professor Buffler has a vision to build on these 
achievements and bring the department to new heights. 
“We have to maximise what we have, to be where we 
want to be,” he says. “We will have made nine new 
appointments in a staff of 14, over five years. This 
means a lot of fresh energy and many new ideas and 
big plans that will inform the direction of the department 
going forward, research and teaching wise.”

But it’s not only ‘big science’ that is innovating in the 
department. “We are looking at nature on every scale, from 
the smallest particles (such as in the Higgs search); to 
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nuclear physics; to nanoscience (using groups of atoms); 
to the flow and movement of matter (macro material) in 
applied physics. The department is also mindful of the 
exciting prospects for research provided by the building of 
the Square Kilometre Array telescope, which should bring 
groups in physics, applied mathematics, and astronomy 
closer together,” says Professor Buffler.

The theoretical physicists in the department are working 
at the international cutting edge of the development of 
theories aimed at determining the properties of the matter 
created microseconds after the Big Bang, and recreated 
on Earth in accelerators such as the LHC at CERN. 

Nuclear physics research in the department uses the world-
class facilities of iThemba LABS (national laboratory), 
where there is a 200 MeV cyclotron providing beams for 
fundamental, applied, and medical research. For example, 
the AFRODITE array of high purity germanium gamma 
ray detectors is used to study the structure of nuclei in 
high spin states. iThemba LABS has plans for significant 
growth, most notably through the introduction of a second 
cyclotron that will deliver radioactive beams for research. 

Solid state research also takes place at iThemba LABS, 
as well as within the NanoSciences Innovation Centre in 
the department, whose work on printed electronics, for 
example, has tremendous commercial potential in many 
contexts including food and pharmaceutical packaging, 
retail, transport and logistics, aerospace and automotive 
engineering, health care, marketing, and advertising. 

There is also very high profile work on the development 
of models of flow within systems that are important in 

industry, such as the use of tumbling mills in the minerals 
industry in South Africa. The work relies on theoretical 
and computational modelling, and measurements using 
Positron Emission Tomography (PET) scanners adapted for 
Positron Emission Particle Tracking, for which a dedicated 
laboratory was recently established by the department at 
iThemba LABS. 

Finally, research in the department focuses on physics 
education at university level. These activities often feed 
back into curriculum development in the department, 
to the benefit of both students and lecturers. “The 
department believes strongly in being research-led in 
its teaching, by allowing courses to be flavoured by 
the research in the department and be improved by 
influences from research into teaching and learning,” 
says Professor Buffler.

All these fields of discovery feed into a larger scientific 
body of knowledge contributing to discoveries such as the 
Higgs boson – which is also known as the ‘God particle’; 
so-called in the popular press because of its possible 
role in producing a fundamental property of elementary 
particles. The Higgs is crucial to our understanding of 
the structure of matter. It is to physics what DNA is to life. 
Perhaps a more apt appellation would be the ‘Champagne 
bottle particle’ (apparently the bottom of the bottle is in the 
shape of the Higgs potential).

This, and other research emanating from physics at UCT, 
has the potential to change our understanding of the 
world. The laws of physics are eternal and universal; with 
science’s constant search for the truth, elucidating them is 
one of the triumphs of mankind. 

UCT NanoSciences Innovation Centre’s Associate Professor Margit Härting (right) and students Ulrich Mannl, Batsirai 
Magunje, and Stanley Walton show off a newly printed tiger design large area temperature sensor, produced in 
collaboration with Austin-based company Novacentrix, using their unique copper ink and processing methods. The 
design is the first step towards replacing expensive – and ecologically questionable – silver inks. For this and other 
innovations, Associate Professor Härting and colleague Associate Professor David Britton of the Department of Physics 
won the 2011 Printed Electronics USA Best in Show Award.
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The state of humanities in south africa was in the spotlight in 2011 

with the publication of two major reports that point to an alarming 

decline in the field across the country. While the reports, one 

commissioned by the academy of science of south africa, and the other by higher 

education and Training Minister Dr blade Nzimande, are in many respects very 

different, and while there has been contestation about their foci and respective 

findings, both warn of a crisis in humanities that is threatening to undermine south 

africa’s youthful democracy. The assaf report points to declining student enrolments, 

falling graduation rates and decreasing government funding for humanities in higher 

education institutions, as well as the lack of international standing and status of 

much humanities scholarship. While the contribution of the Faculty of humanities 

to research at UCT shows that it bucks these trends in significant ways, there is no 

room for complacency and the faculty is committed to strengthening research and 

teaching in this vital area. 
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Professor Paula Ensor, Dean of the Faculty of 
Humanities at UCT, says she is often asked 
why anyone should consider studying in 
the humanities. Her answer is that society 
needs the skills that humanities graduates 
bring – now more than ever.

“There are a great many humanities graduates doing 
exciting and important work out in the world,” she says. 
“Against the backdrop of rapidly growing populations 
and accelerating technological capabilities, we are 
encountering ongoing crises – climate change, global 
economic insecurity, poverty, and violence. Humanities 
disciplines offer the analytical and interpretive skills to 
help us make sense of this complexity. They provide the 
intellectual and moral frameworks to help us solve many of 
society’s most intractable problems. 

“In many ways, the humanities are the moral compass and 
the soul of society – without which, the most remarkable 
scientific achievements lack context.” 

However, while this is demonstrably true, humanities 
disciplines around the world are being sidelined and South 
Africa is no exception. The plight of humanities in the 
country was highlighted in 2011 with the publication, within 
a month of each other, of two influential reports. The first, 
The Consensus Study on the State of Humanities in South 
Africa, commissioned by the Academy of Science of South 
Africa (ASSAf), charts the ineluctable decline of humanities 
across the country. 

From 1996 to 2008, according to the ASSAf report, 
government funding for the humanities decreased in 
real rands. During the same time period, enrolments in 
humanities – excluding in education, which has grown – 
declined on average 2 percent every year. This despite 
the fact that there was an overall increase in tertiary (head 
count) enrolment of 2,6 percent every year. Research 
output from many humanities faculties is also stagnating.

Rediscovering the voice of 
humanities and social sciences
It is this situation that prompted Dr Blade Nzimande, Minister 
of Higher Education and Training, to commission the second 
of the reports published in 2011, the Charter for Humanities 
and Social Sciences, which was co-ordinated by UCT’s 
Professor Ari Sitas, of the Department of Sociology, and Dr 
Sarah Mosoetsa from the University of the Witwatersrand.

Minister Nzimande’s starting point is that the humanities 
and social sciences played a vital role in shaping the 
struggle against Apartheid, but that in the post-1994 
period, their influence has waned.

“In the past two decades, the social sciences and 
humanities have taken a back seat. Now is the time for the 
teaching of – and research in – the social sciences and 
humanities to take their place again at the leading edge 
of our struggle for the transformation and development of 
South African society,” says Minister Nzimande in a media 
statement on the Charter.

The Charter recognises that in the past two decades, the 
government has had to focus on the so-called ‘critical 
skills’ of natural sciences, technology, and business 
studies, but it calls for far-reaching reforms to rescue the 
humanities from relative neglect.

“After two decades of market fundamentalism, university 
councils and executives will find it hard to value again 
what they had devalued,” Professor Sitas wrote in a Mail 
& Guardian editorial on the topic. Turning the situation 
around is going to be a challenge.

It is a challenge to which UCT’s Faculty of Humanities, the 
largest faculty at UCT, and one of the leading humanities 
faculties in South Africa, is rising. The statistics gathered 
in the ASSAf report show that the faculty is bucking the 
trend on several metrics. It is oversubscribed overall 
at the undergraduate level, and in many postgraduate 
programmes. Research output is robust and areas such 
as philosophy and the performing and creative arts, which 
the two reports lift out as being undersubscribed nationally, 
are robustly active at UCT. In the latest Quacquarelli 

Making the case 
                       for humanities

“In many ways, the humanities are the 
moral compass and the soul of society 
– without which, the most remarkable 
scientific achievements lack context.”

“Now is the time for the teaching of – 
and research in – the social sciences 
and humanities to take their place again 
at the leading edge of our struggle for 
the transformation and development of 
South African society.”
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Symonds (QS) rankings of universities (in which UCT 
is the only African university to feature in the top 200), 
subject areas within the Faculty of Humanities – notably 
English language and literature, history, and education – 
are among the highest performers, helping to push the 
university to its overall ranking of around 160.

Return on investment
Professor Ensor maintains that this is because the 
university has a strong belief – and has made a significant 
investment – in humanities in recent years and that this 
is starting to pay off. “The faculty values intense and 
invigorating teaching and learning,” says Professor Ensor. 
“In the past decade, several major new initiatives are 
helping to foster research and scholarship.”

The most notable of these are the establishment of the 
Institute for Humanities in Africa (HUMA) in 2010, which 
is focusing and channelling inter-disciplinary research 
in two broad themes: On Being Human and Circuits of 
Consumption, and in 2008, the founding of the Gordon 
Institute for Performing and Creative Arts (GIPCA), which 
facilitates new collaborative and inter-disciplinary creative 
research projects in the disciplines of music, dance, fine 
art, drama, creative writing, and film and media studies. 
Other important research groupings in the faculty include 
the Centre for Contemporary Islam (CCI), the Institute 
for Comparative Religion in Southern Africa (ICRSA), the 

Centre for Curating the Archive (CCA) and the Centre for 
Social Sciences Research (CSSR). 

The faculty is also home to four DST/NRF SARChI Chairs 
in: Archives and Public Culture (held by Professor Carolyn 
Hamilton); Land Reform and Democracy in South Africa 
(held by Professor Lungisile Ntsebeza); Migration, 
Language, and Social Change (held by Professor Rajend 
Mesthrie); and Islam, African Publics and Religious Values 
(held by Professor Abdulkader Tayob).

The scholarly range of the SARChI Chairs illustrates 
the breadth of research in the faculty, which spans 15 
academic departments in three main clusters – the arts, 
the social sciences, and the creative and performing arts. 

Inter-disciplinary research and 
collaboration
Research highlights from the past year span many 
departmental and research groupings. For example, the 
project on Archive and Curatorship (ARC), pulls together 
a number of projects across the university involving the 
collection, curation, and digitising of unique archives.
Boosted by a Vice-Chancellor’s Strategic Grant, ARC 
launched a new website in 2011 (www.arc.uct.ac.za) that 
showcases many of these unique collections and provides 
a platform that radically opens up knowledge for public 
consumption.

hUMaNITIes FooTpRINT

Next generation at hUMa
The humanities have long been vital to the 
creative and critical energies of societies in 
the throes of profound change. hUMa – the 
Institute for humanities in africa – was launched 
in 2010 at UCT, to create a space of dynamic 
inter-disciplinary community for scholars and 
students in the humanities at large. hUMa’s 
two overarching research themes are On Being 
Human and Circuits of Consumption.

The Institute is located in the faculties of Humanities 
and Law, thereby taking a broad view of the 
humanities, encompassing the social sciences  
and law.

In a milestone step in 2011, HUMA recruited its 
first doctoral researchers. Professor Deborah Posel, 
HUMA’s founding director, welcomed the researchers 
into the institute’s fold.

“Our doctoral programme occupies a central place at 
HUMA – it’s at the heart of our efforts to contribute 
to the next academic generation,” she says. “I am 
thrilled to be working with four talented, lively and 

(From left) Sarai Chisala, Safiyya Goga, Bianca Camminga 
and Justin Brown are HUMA’s first doctoral researchers.

intellectually curious doctoral fellows who have also 
committed themselves to playing an active part in shaping 
HUMA’s future.”
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  African Cinema Unit
The African Cinema Unit was established in 2008. It 
is an initiative within the Centre for Film and Media 
Studies that is committed to promoting the study of 
African cinemas, taking account of the richness and 
diversity of the film cultures that have emerged from the 
countries that make up this vast and complex continent. 
During 2010, Associate Professor Martin Botha took a 
sabbatical to finish a 113-year history of South African 
cinema. Taking an inclusive approach to the South 
African film history, this volume represents an ambitious 
attempt to analyse and place in appropriate socio-
political context the aesthetic highlights of South African 
cinema from 1896 to the present. This manuscript, 
which is due for publication in early 2012, represents the 
first broadly based text that encompasses the history 
of South African cinema in its entirety. During 2011 a 
strategy document for the ACU was finalised, as well 
as a constitution for the African Cinema Unit Governing 
Board (ACUGB), which was established at the end of 
the year.
Director: Associate Professor M. Botha
E-mail: Martin.Botha@uct.ac.za 
Web: http://www.cfms.uct.ac.za/african-film-seminar 

  Centre for Contemporary Islam
The Centre for Contemporary Islam (CCI) was established 
in 1996 to co-ordinate research conducted at UCT on 
Islam and Muslim societies, and disseminates findings 
to a broader public. The main projects of the CCI include 
Islam and Public Life in Africa; Sufism, Gender, and 
Islam; and the Timbuktu Manuscripts Project. The CCI 
publishes the annual Journal for Islamic Studies. The 
centre is based in the Department of Religious Studies, 
but it has the active participation of scholars from outside 
the department as well. 
Director: Professor A. Tayob
E-mail: Abdulkader.Tayob@uct.ac.za
Web: http://www.cci.uct.ac.za

  Centre for Popular Memory
The Centre for Popular Memory (CPM) is an Africa-
focused oral history research, advocacy, and archival 
centre, linked to the Department of Historical Studies. 
Research prioritises multilingual approaches to the impact 
of post-traumatic legacies in Africa and specialises 
in multi-levelled technology outputs through academic 
journals, exhibitions, and film, including scholarly content 
for portable media platforms. Through the African Oral 

History Archive project, the CPM has more than 3 000 
oral history recordings in 12 languages, many with 
full transcripts and translations.  These have been 
preserved, migrated, and gathered over 25 years.  The 
African Memory Project (AMP) aims to increase access 
to and use of oral and visual collections in Africa, and 
collaborates with international leaders in fields of oral 
history and memory studies to analyse Africa-centred 
research materials. Memories of Apartheid is a key 
project of AMP that seeks to engage civil society on 
various levels and includes a number of transnational 
and international research and educational partners. The 
project will develop a large-scale oral history programme 
and conduct filmed oral history interviews with people 
who lived through Apartheid, across South Africa. It will 
also develop a centralised digital archival model for the 
gathering and dissemination of audio-visual archival 
material for educational use on an international scale.
Director: Dr S. Field
E-mail: Sean.Field@uct.ac.za
Web: http://www.popularmemory.org.za

  Centre for Rhetoric Studies
The centre was founded in 1995 and remains unique on 
the continent, where it has pioneered the emergence of 
rhetoric studies (as mentioned in Blackwell’s International 
Encyclopedia of Communication). It concerns itself 
with multi-disciplinary research in public rhetoric, 
deliberative democracy, and argumentative culture. 
The centre engages in three main activities: hosting 
research fellows, organising academic conferences, and 
registering postgraduate students (master’s and PhD). 
It publishes its findings through the African Yearbook of 
Rhetoric (AfricaRhetoric Publishing). The Centre has a 
near-100 percent success rate in numerous competitively 
funded international research projects.
Director: Distinguished Professor Ph.-J. Salazar
E-mail: Philippe.Salazar@uct.ac.za 
Web: http://www.rhetoricafrica.org

  Institute for Comparative Religion 
in Southern Africa

The Institute for Comparative Religion in Southern Africa 
(ICRSA) is dedicated to the postcolonial study of religion 
and religions in South Africa and the Southern African 
region. In addition to developing resources for the study 
of religions and reconfiguring the study of religion from 
a Southern African perspective, ICRSA has participated 
in international research projects in religious education 

Research groupings associated with this theme



135

and cultural heritage. ICRSA houses the peer-reviewed, 
accredited Journal for the Study of Religion. 
Director: Professor D.S. Chidester
E-mail: David.Chidester@uct.ac.za
Web: http://www.uct.ac.za/departments/comp _religion/
index.php

  Isaac and Jessie Kaplan Centre 
for Jewish Studies and Research

The Isaac and Jessie Kaplan Centre for Jewish Studies 
and Research was established in 1980 under the 
terms of a gift to the University of Cape Town by the 
Kaplan Kushlick Foundation and is named in honour 
of the parents of Mendel and Robert Kaplan. It is an 
autonomous centre, with its own governing body. The 
centre is the only one of its kind in South Africa. It seeks 
to stimulate and promote the whole field of Jewish studies 
and research at the university with a special focus on 
the South African Jewish community. The centre is multi-
disciplinary in scope and encourages the participation 
of scholars in a range of fields including history, political 
science, education, sociology, comparative literature, and 
the broad spectrum of Hebrew and Judaic studies.
Director: Professor M. Shain
E-mail: Milton.Shain@uct.ac.za
Web: http://www.kaplancentre.uct.ac.za/

  Lucy Lloyd Archive, Resource 
and Exhibition Centre

The Lucy Lloyd Archive, Resource and Exhibition Centre 
(LLAREC) is a research centre aimed at the promotion 
of the visual as a site of meaning and knowledge. Its 
focus is on collections and curatorship, through which 
objects are allowed to become both sites of knowledge 
and mnemonics and reference can be made to a wider 
resonance of meaning. At the heart of the centre’s 
curatorial practice is the issue of representation, and 
many of its projects have interrogated the ways in 
which the historical, social, and medical construction 
of identity have been revealed through representation. 
Major projects have included the publication of the 
Bleek and Lloyd archive, the production of portfolios 
and artists’ books and the installation of exhibitions at 
a variety of venues. LLAREC incorporates the Katrine 
Harries Print Cabinet and is now part of the Centre for 
Curating the Archive, which includes major photographic 
collections and a visual history archive, and projects 
that curate them.
Director: Professor P. Skotnes
E-mail: Pippa.Skotnes@uct.ac.za
Web: http://michaelis.uct.ac.za

  Research Institute on Christianity 
and Society in Africa (RICSA)

The Research Institute on Christianity and Society in 
Africa (RICSA) has engaged in research on religion 
in public health, globalisation, and public theology. Its 
primary activity recently has been with the affiliated 
African Religious Health Assets Programme (ARHAP), 
a multi-institutional, multi-site, inter-religious, trans-
disciplinary collaborative research project that is 
co-ordinated at UCT. Initiated in 2003, with colleagues 
from Emory University, it includes   academics and 
practitioners from other centres in South Africa, has 
a strong partnership with Methodist Le Bonheur 
Healthcare (a seven-hospital system in Memphis, USA), 
and works with several other collaborating partners in 
Africa, Europe and the USA. During 2011, ARHAP was 
renamed the International Religious Health Assets 
Programme (IRHAP). IRHAP focuses on mapping and 
assessing religious health assets, policy processes, 
and capacity building on the interface between religion 
and public health. Its most recent work has been 
with the Hospice Palliative Care Association of South 
Africa on building community partnerships for health 
system strengthening. It is conducting research on 
male peace and safety in the context of interpersonal 
violence (three sites in South Africa and the USA, in 
conjunction with the Medical Research Council and the 
UNISA-based Peace and Safety Lead Programme), 
and is taking more of an interest in health systems 
and primary health care. RICSA is also known for its 
published (UNISA Press, CD-ROM) multi-year, multi-
volume  project on the social history of Christianity in 
South Africa. 
Director: Professor J.R. Cochrane
E-mail: Jim.Cochrane@uct.ac.za
Web: http://web.uct.ac.za/depts/ricsa/
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From the Timbuktu Manuscripts Project.
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As it grows, the project, which is spearheaded by 
Professor Carolyn Hamilton, and Professor Pippa 
Skotnes, Director of the Centre for Curating the Archive 
at the Michaelis School of Fine Art, aims to participate in 
developing university-wide policies for the research and 
curation of archives, and to establish UCT as a repository 
for valuable collections for innovative research. Already it 
is developing a postgraduate focus in curatorship, and 
is forging relationships with other institutions in the city.

Another initiative that is seeking to preserve the precious 
treasures of the past and render these more accessible 
to future generations is the Tombouctou Manuscripts 
Project, headed by UCT’s Shamil Jeppie, from the 
Department of Religious Studies. Since 2002, the project 
has been working with various aspects of the manuscript 
tradition of Mali, including the research, translation, and 
digitisation of ancient documents from the region – one 
of Africa’s great historical centres of learning. In 2011, 
a delegation from UCT visited Timbuktu to attend a 
major academic conference and further cement ties with 
researchers there. One of the research spin-offs of this 
project is to raise questions about the history of the book 
in Africa and the politics of the archive.

Another unit within the faculty that consistently raises 
often uncomfortable questions in the national debate 
on HIV/AIDS, democratisation, development, poverty, 
and public health, is the Centre for Social Science 
Research, which marked its 10th anniversary in 2011. It 
has spearheaded a number of important new research 
initiatives, including a major collaboration with the Max 

Planck Institute for the Study of Ethnic and Religious 
Diversity. This ‘super-diversity’ project is examining the 
increasingly complex social formations inherent in South 
African society.

Over the past year, the CSSR has also appointed a 
number of key academic staff to assist in the development 
of graduate courses in quantitative social science.

As part of other initiatives to nurture teaching and 
research, the faculty collaborated with the Faculty of 
Law to launch the first-ever university course in Muslim 
Personal Law and Human Rights at master’s degree level 
– one of four courses that make up the Faculty of Law’s 
inter-disciplinary master’s degree in human rights.

The co-convenors of the new course are Professor 
Abdulkader Tayob and Dr Waheeda Amien, a lecturer 
in the Faculty of Law and a leading member of the 
Recognition of Muslim Marriages Forum.

In 2011, the faculty invested in a new high-tech 
postgraduate computer laboratory, known as the 
Postgraduate Commons, to support senior students. 

Professor Ensor comments that all of these initiatives 
are part of an ongoing effort to create the conditions 
for research to grow and flourish in the faculty, so that 
humanities students can continue to do what they do 
best: shine a light onto many of the ethical and practical 
issues of the time. The ASSAf report – to which Professor 
John Higgins of UCT made a significant contribution – 

  Centre for Social Science Research
The Centre for Social Science Research (CSSR) is an inter-disciplinary research centre dedicated to conducting 
and building capacity for systematic, evidence-based, policy-relevant, replicable social science research in 
South Africa and across Africa. CSSR projects are usually team-oriented, bringing together multiple local and 
international researchers, and offering postgraduate students significant opportunities for hands-on training. 
Research findings are presented and discussed at regular weekly seminars and published as CSSR working 
papers. Substantively, the CSSR conducts research in the broad areas of globalisation, industrialisation, 
democratisation, development, poverty, and public health. The Social Surveys Unit conducts research on 
a range of social dynamics, using survey data (especially the Cape Area Panel Survey and the Cape Area 
Survey) and related qualitative data. The Democracy in Africa Research Unit conducts research on a range 
of issues around democratisation in South and Southern Africa, using public opinion data but also creating 
new systematic databases on elections, legislatures, and local government. The AIDS and Society Research 
Unit conducts research on the social impact of HIV/AIDS, including issues of parenting, disclosure, sexual 
behaviour, and public welfare. Finally, the Policy Research on International Services and Manufacturing Unit 
conducts research on globalisation, industrialisation, innovation, and the dynamics of global value chains on 
developing country industrial sectors.
Director: Professor J. Seekings   E-mail: Jeremy.Seekings@uct.ac.za   Web: http://www.cssr.uct.ac.za/

Research groupings associated with this theme
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  Migration, Language, and 
Social Change

Rajend Mesthrie is Professor 
of Linguistics at UCT and 
the holder of the DST/NRF 
Research Chair on Migration, 
Language, and Social Change.  
His work focuses on language 
contact and variation in South 
Africa, showing how languages 

of the country have influenced each other in overt and 
sometimes subtle ways.  He is a past President of the 
Linguistics Society of Southern Africa (2001-2009). 
Among his recent publications are The Handbook of 
Sociolinguistics (ed, CUP, 2012) and A Dictionary of 
South African Indian English (UCT Press, 2010). He is 
co-editor of the CUP journal English Today.

  Islam, African Publics and 
Religious Values

Professor  Abdulkader 
Tayob obtained his doctoral 
degree in 1989 from Temple 
University in the USA. He is 
an internationally recognised 
scholar in the study of modern 
Islam in general, and Islam 
in Africa in particular. His 
recent books on Education 

(2011), Modern Islam (2009) and a collaborative 
translation of an early historical text (2011), add 

to his earlier books on Islam in South Africa. In 
addition, he has published numerous articles and 
book chapters on the study of religion, Islam in 
Africa, and modern Islamic thought. He continues 
to hold a number of editorial positions in local and 
international journals, and has edited and co-edited 
a number of volumes, the largest such project 
being the Macmillan reference Encyclopedia of 
Islam and the Muslim World (2003). 

  Archive and Public Culture
Professor Carolyn Hamilton 
was recruited to this position 
as a consequence of the 
strategic significance of the 
country’s archival estate and 
its interpretation in open and 
critical ways, for the national 
priority of developing social 
cohesion. The appointment 

was made in the light of UCT’s already significant 
investments and achievements across a number of 
disciplines, in critical archival engagements, archive 
curation projects, and collaborations with public culture 
institutions, including collaborations in heritage training 
carried out in partnership with the University of the 
Western Cape. Professor Hamilton took up the position 
at UCT in mid-2008.

  Land Reform and Democracy 
in South Africa

Professor Lungisile Ntsebeza is profiled on page 160.

DsT/NRF saRChI Chairs associated with this theme

puts the case eloquently. “Humanities are indispensible, 
producing an essential set of analytical skills, along with 
bodies of knowledge, without which our society and the 
wider world would be inscrutable. It is the humanities that 
nurture the intellectual lifeblood of a democratic project 
through powers of informed analysis, judgment, and 
creative critique,” it states.

According to the report, humanities studies perform 
several critical functions to maintain a balanced and 
stable society. Firstly, they interrogate ideas of what it 
is to be human and to work and live with other humans 
in society and in communities. Secondly, they foster 
communication – the imperative of understanding and 

interpreting messages in all their forms, from teaching the 
basics of speech to the deepest appreciation of creative 
and performing arts. Thirdly, they teach problem solving 
and have historically played a key role in resolving social 
and other challenges including, as Minister Nzimande 
highlighted in the Charter on Humanities, the end of 
Apartheid. 

“A vibrant humanities is essential if we want to build a 
world that is sustainable, that is just and that provides 
adequately for all,” says Professor Ensor. 

“We must continue to ensure that UCT’s research is 
playing its part in this regard.”

hUMaNITIes FooTpRINT
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Brain 
behaviour

south africa has high rates of psychological trauma, risky 

behaviours such as substance abuse and unprotected 

sex, and related problems such as crime and neuro-

hIV/aIDs. Further, there may be complex interactions between particular genes, 

early environmental adversity, emotional dysregulation, and the development of 

psychiatric and substance abuse disorders. New insights into the human brain, 

driven by developments in methods such as brain imaging, are widening the 

understanding of the relevant psychobiological mechanisms. UCT researchers 

across various disciplines are spearheading unique approaches that could lead to 

improved diagnosis and better defined points of prevention and intervention. 
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The recently published United Nations World 
Drug Report named South Africa one of the 
world’s drug capitals. Drug consumption 
in the country is twice the world norm, with 
15 percent of the population having a drug 
problem, according to the Central Drug 
Authority (CDA). Substance abuse costs 
the country R20 billion a year, with one out 
of every four rand being spent on alcohol, 
dagga, and methamphetamine (tik).

Alcohol is the most abused substance in the country, 
affecting roughly 17,5 million South Africans. According 
to the CDA, these drinkers each consume the equivalent 
of 20,1 litres of pure alcohol every year. Perhaps not 
surprisingly then, South Africa also has the highest rate 
of foetal alcohol syndrome in the world, estimated to be 
between 122 and 148 instances for every 1 000 live births.

UCT researchers have documented high rates of exposure 
to psychological trauma in South Africans, as well as 
high rates of risky behaviour other than substance 
abuse, including unprotected sex and criminal behaviour. 
Furthermore, there are complex interactions between these 
phenomena; particular genes and early adversity may 
interact to create vulnerability for risky behaviour. Risky 
sexual behaviour may ultimately lead to the development 
of neuro-HIV, which in turn, may impact negatively on 
cognitive function and decision-making.

This range of problems is profound and complex, and 
has far-reaching social and economic implications. 
Recognising that most of these issues revolve around 
behaviour and that behaviour emerges in the brain, new 
thinking at UCT may provide some solutions to these 

The science of substance abuse 

and other social ills
entrenched social issues. At the core of this thinking is 
the belief that an integrated approach to understanding 
behaviour, that both draws on basic neuroscience and 
informs public health, is needed.

The Brain and Behaviour Initiative (BBI) is a cross-
faculty, multi-disciplinary, collaborative framework at UCT 
that promotes research in the cognitive and affective 
neurosciences. Under the directorship of Professor Dan 
Stein, Head of the Department of Psychiatry and Mental 
Health at UCT, the BBI is exploring new experimental 
techniques, combined with new theoretical insights, to 
make advances in diagnostic tools and treatments for 
people with mind-brain function disorders.

One of UCT’s six signature themes, the BBI has three main 
thrusts of research: psychological trauma, substance 
abuse disorders, and neuro-HIV. 

Making use of the latest in brain imaging technology, 
the BBI relies on cutting-edge techniques, such as 
cognotyping and genotyping, to demystify the inner 
workings of the brain. Major strides are being made in the 
field and opportunities are emerging in the battle against 
some of the country’s most pressing social issues.

“These are complex problems that involve a range 
of molecular, neuroanatomical, psychological, and 
sociological mechanisms,” says Professor Stein. “In 
addition, the methods that we use to explore them are 
complex and so require a range of different expertise, 
from physics through to psychology.

“Brain imaging has been a key method that has helped bring 
a range of different disciplines together, in order to explore 
research questions collaboratively,” says Professor Stein. 
“Another focus has been on gene-environment interactions 
that allow us to look at issues of nature versus nurture.”

Another discipline contributing to the study of the brain is 
economics, through the 10-year-old discipline known as 
neuroeconomics. Neuroeconomists model the circuit in the 
brain that computes comparative values of possible reward 
as a consumer, using economic theory. Its core method is 
experimentation in which people make economic choices 
while their brains are scanned using functional magnetic 
resonance imaging (fMRI). 

This is one of the main activities of UCT’s new Research 
Unit in Behavioural Economics and Neuroeconomics 
(RUBEN), located in the Faculty of Commerce and led 
by Associate Professor Justine Burns and Professor Don 

“These are complex problems 
that involve a range of molecular, 
neuroanatomical, psychological, and 
sociological mechanisms. In addition, 
the methods that we use to explore 
them are complex and so require 
a range of different expertise, from 
physics through to psychology.”
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Ross. The RUBEN researchers are currently scanning the 
brains of another group of addicts – pathological gamblers 
– while these subjects try to control their emotional 
responses to monetary prizes.

Last year, researchers in the BBI, in collaboration with 
other institutions including Stellenbosch University and 
the University of Cambridge, published 14 brain and 
behaviour articles in peer-reviewed journals and a book, 
Substance Use and Abuse in South Africa: Perspectives 
from Brain Behaviour and Other Disciplines, is forthcoming 
through UCT Press in 2012. 

With a commitment to keeping research current and relevant, 
and driven by the need to develop local understanding and 
local solutions to social issues, the BBI has a number of 

projects under way, the data of which should go a long way 
to inform prevention and intervention regarding substance 
abuse and related social ills in the country.

Psychology and digging for 
predictors

In order to define the points of intervention and prevention, 
the complex network of interrelated causes and effects of 
substance abuse and addiction needs to be fully understood.

Dr Kevin Thomas, of the UCT Department of Psychology, 
says strong theoretical frameworks and unique tests 
designed for accurate psychological measurements form 
the department’s most important contributions to the BBI.

This image shows regions where brain tissue volume in 10-year-old children is significantly reduced with increasing 
alcohol exposure. (Meintjes et al., Proc OHBM 2012, #6807.)

BRaIN BehaVIoUR
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“We’re working at the cutting edges of theoretical 
frameworks,” says Dr Thomas. “What we are looking for is 
a range of predictors – the biological and psychological 
reasons for addiction and substance abuse – to create 
models to understand who is likely to be an addict and 
who is not.”

A major component of this is having accurate, relevant 
data or measurements. 

“To find out why people behave the way they do, or 
how early childhood trauma and neglect affects them 
as adults, or what the connection is between decision-
making capabilities and substance abuse, we need 
measurements,” says Dr Thomas. “We need to design 
complex tests that accurately capture even the subtlest of 
cognitive functions and emotions.”

These types of tests produce valuable data that are 
combined with theoretical insights to create what is called 
cognotypes – patterns of weaknesses and strengths in 
cognitive processes. Different disorders have particular 
strengths and weaknesses in decision-making, reasoning, 
judgement, language, attention, and memory. Substance 
abusers, for example, have impaired decision-making 
capabilities, not while on the drug necessarily, according 
to Dr Thomas, but people with these inefficiencies are 
more likely to become addicts – hence the vulnerability 
of adolescents whose decision-making tools are not yet 
fully developed.

Cognotyping is used to form the basis for diagnosis 
of psychological and psychiatric disorders. A person’s 
cognitive strengths and weaknesses form a pattern and 
this pattern correlates to different disorders.

“What is so interesting now in neuroscience is that we 
have the tools to see what’s happening in the brain; we 
can measure heart rate, skin conductance systems, eye 
movements. At this point, we can see into the entire body 
and watch how it responds to its environment. That was 
not possible 20 years ago,” says Dr Thomas. 
   

Imaging the brain: snapshots  
of cognition

The ability to see into the human brain is made possible 
by magnetic resonance imaging (MRI) and Associate 
Professor Ernesta Meintjes, of the Department of Human 
Biology, is using the technology to study brain development 
in children with foetal alcohol spectrum disorders.

“We look at different brain circuits to try to understand what 
is going wrong and where the damage is,” says Associate 
Professor Meintjes, holder of the DST/NRF SARChI Chair in 
Brain Imaging, based at the UCT medical campus.

The longitudinal study is based on findings from a 
cohort of children and their mothers from Hanover Park, 
who were recruited when the mothers were pregnant 
almost eleven years ago. Researchers, professors 

signature theme associated with this theme

“At this point, we can see into the entire 
body and watch how it responds to its 
environment. That was not possible 
20 years ago.”

“In order to define the points of inter-
vention and prevention, the complex 
network of interrelated causes and 
effects of substance abuse and ad-
diction needs to be fully understood.”

  Brain and Behaviour Initiative (BBI) 

The Brain and Behaviour Initiative (BBI) enables cross-faculty, multi-disciplinary, collaborative research in the 
cognitive and affective neurosciences, and brings together expertise on phenotyping, genotyping, cognotyping, 
brain imaging, and molecular signatures to address brain-behaviour issues. New experimental techniques 
include brain imaging, genetic testing, and neuropsychological assessment. 

This, combined with new theoretical insights, has opened up significant potential for the advancement of novel 
diagnostic tools and treatments for people with mental disorders. The initial focus on trauma and resilience has 
extended to work in substance use and Neuro-HIV.
Director: Professor D. Stein   E-mail: Dan.Stein@uct.ac.za   Web: http://www.health.uct.ac.za/research/
groupings/bbi/overview/
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Research groupings associated with this theme

  Albertina and Walter Sisulu 
Institute of Ageing in Africa

The Albertina and Walter Sisulu Institute of Ageing in 
Africa is a cross-disciplinary group within the Department 
of Medicine in the Faculty of Health Sciences and 
incorporates the divisions of Geriatric Medicine, 
Geriatric Neuropsychology, Geriatric Neurosciences, 
Geriatric Psychiatry, and a Gerontology programme. 
The institute strives to be an academic and research 
centre of excellence that addresses critical issues of 
ageing in Africa, and serves as a catalyst for local, 
national, and regional expertise and a focal point for 
the development of research services and training. 
Its mission is achieved through inter-disciplinary and 
cross-national partnerships and research collaboration, 
human resource development, and policy information in 
the national context and on the African continent. Areas 
in which research projects are currently conducted 
at the institute include physical, cognitive and social 
functioning, and quality of life; vascular risk factors and 
stroke; falls in older persons and quality of care; and 
dementia and risk factors for cognitive disorders.
Director: Dr S. Kalula
E-mail: Sebastiana.Kalula@uct.ac.za
Web: http://www.instituteofageing.uct.ac.za

  MRC/UCT Human Genetics 
Research Unit

The group’s current focus is on the genetics of 
colorectal cancer, inherited forms of blindness, and 
neuropsychiatric diseases. Recent breakthroughs 
include identifying the genetic basis of retinitis 
pigmentosa and developing therapeutics to stem loss 

of vision in individuals shown to carry the disease-
causing mutation. A greater effort is being put into 
engaging with high throughput technologies and the 
mapping of genes for common chronic disorders. 
Director: Professor R. Ramesar
E-mail: Raj.Ramesar@uct.ac.za
Web: http://www.health.uct.ac.za/research/groupings/
hgru/

  MRC/UCT Medical Imaging 
Research Unit

The mandate of the Medical Imaging Research Unit 
(MIRU) is to conduct world-class research in medical 
imaging that specifically addresses the healthcare 
needs of Africa. Although located in the Western Cape, 
the MIRU sees itself as a national facility, with the 
responsibility of providing an imaging platform that 
is available to the wider research community in the 
country. Its research focuses on the role of medical 
imaging in addressing problems such as trauma, 
cancer, tuberculosis, HIV/AIDS, neuromuscular 
disorders, cardiovascular disease, and alcohol abuse; 
all of which pose serious threats to public health 
in South Africa. In addition to using established 
techniques to address local healthcare needs, the 
MIRU is developing novel imaging methods, in areas 
such as magnetic resonance imaging, mammography, 
and microscopy, which are appropriate for our national 
context but that will also find application in the rest 
of the world. The unit has strong collaborative links 
with Western Cape hospitals, the local medical device 
industry, and international institutions. 
Director: Associate Professor T. Douglas
E-mail: Tania.Douglas@uct.ac.za
Web: http://www.miru.uct.ac.za/

Sandy and Joe Jacobson, from Wayne State University 
(USA) and Emeritus Professor Chris Molteno from 
UCT, have followed the cohort closely, capturing a 
rich history, including how much the mothers drank 
at different stages during their pregnancy. For the 
past three years, these and other children have been 
scanned on numerous occasions, while doing functional 
tests and the findings are yielding interesting insights 
into foetal alcohol syndrome.

“We have found, for instance, that the parts of the brain 
that healthy children and normal adults would use for 
maths processing – a region that also handles other 

functions – does not work well in children with foetal 
alcohol syndrome. What we are seeing is that they use 
the whole brain instead, compensating for those parts 
that do not work,” says Associate Professor Meintjes.

Another study is currently being undertaken to look into 
the protective effects of maternal choline (an essential 
nutrient) supplementation on foetal development. It has 
been shown that choline, given to pregnant rats, actually 
protected the foetus. As such, a new study involving 
infant imaging will test these protective attributes in 
human subjects, to establish if it has significant impact 
on babies born to alcoholic mothers. 

BRaIN BehaVIoUR



UCT ReseaRCh RepoRT '11144

  Brain Imaging
Associate Professor Ernesta Meintjes completed her undergraduate studies at the 
University of KwaZulu-Natal, Pietermaritzburg, and master’s and PhD degrees in 
Physics at Oregon State University, USA. Since July 2000, she has been employed 
as a research officer and lecturer in the Department of Human Biology and in 2007 
was awarded the DST/NRF SARChI  Chair in Brain Imaging. Her current research 
focuses on magnetic resonance imaging methods development and application. She 
has significant expertise in prospective motion correction and application of these 
methods to study brain development in children with foetal alcohol spectrum disorders 
and HIV infection, and in the study of cardiac disease. 

  Clinical Neurosciences Research
Associate Professor  Marc Combrinck is a neurologist who trained in medicine and 
biochemistry at the University of Cape Town and Groote Schuur Hospital. He was a research 
fellow at the University of Oxford before returning to South Africa in 2004. His research 
interests lie in dementia, neuro-inflammation, and mechanisms of neuro-degeneration. 
He continues this work in Cape Town, using clinically based observational studies of 
cognitive impairment in the elderly and in HIV-associated brain disorders. In 2011, Associate 
Professor Combrinck was also appointed to the prestigious William Slater Chair of Geriatric 
Medicine, the first endowed chair in the subspeciality of geriatric medicine in South Africa.

DsT/NRF saRChI  Chairs associated with this theme

DNA and diagnosing brain states

Across campus, in the Faculty of Science, the Department 
of Molecular and Cellular Biology is applying another 
well-established animal model to find out whether the 
cells in the immune system retain information of early-
life stress. This research, if successful, will have major 
implications for diagnosis of cognitive and psychological 
disorders in humans.

“We already know that there is a constant interaction 
between the immune system and the brain. The question 
is, if something happened to you as a child, how does that 
then translate into behaviour in adulthood? There must be 
some imprinting of that early childhood stress,” says the 
department’s Professor Nicola Illing.

A study was done on mice to see whether this epigenetic 
modification – imprinting of stress in the cell – could be 
picked up in the circulating immune cells. Mouse pups 
were separated from their mothers every day for a month 
until they were weaned. Once adults, these stressed 
mice were contrasted against a group that had a ‘happy 
upbringing’ and it was found that the stressed mice were 
indeed stressed and behaved differently to otherwise 
normal mice. The immune cells from those mice were 
analysed for the expression of messenger RNA transcripts 
– essentially a read-out of what is expressed in the cells. 
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Analysis showed that there was a difference between the 
two groups of mice, and that the early-life stress could be 
picked up in messenger RNA. To test this using a human 
model, blood samples from non-tik users, tik users, and 
tik users who are also psychotic, have been collected to 
investigate whether there are changes in DNA, RNA, and 
proteins in their immune cells.

“We’re going to look at repeating what we did in the study 
of mice in this controlled situation and see if there’s a 
difference between these groups in terms of what the 
immune cells are doing,” says Professor Illing. “The 
possibility of using non-invasive means for diagnosing 
psychological states is truly ground-breaking.” 

As the complexity of the human brain unfolds through 
the work of the Brain and Behaviour Initiative at UCT, 
and as new methodologies allow researchers to find 
clear links between the brain and behaviour, solutions 
to a vast range of South Africa’s social problems could 
emerge, and energies can then be used on measures of 
prevention and intervention.

“Given the relationships between research and 
development, and between research and good clinical 
care, it is important that solid research is conducted here 
at UCT that will inform our approaches to solving the 
complex social issues we face in South Africa,” Professor 
Stein says.

The ability to see into the human brain is made possible by magnetic resonance imaging (MRI). UCT is growing its 
expertise in this area and is home to the DST/NRF SARChI Chair in Brain Imaging.
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Urban
challenges

the world’s population passes the seven billion mark and levels of 

poverty and ill health rise, the role of cities in developing sustainable 

and workable solutions is growing. across the University of Cape Town, 

collaborative and multi-disciplinary work is shedding new light on how cities function 

and providing valuable perspectives on how to tackle important urban issues.
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The world’s population is steadily rising, but 
nation states are no longer able to respond 
convincingly to popular demands for 
services. Populations are mostly urbanised, 
but many cities cannot meet the needs of 
their inhabitants for shelter and sanitation, 
let alone ensure their involvement in the 
decision-making that is necessary to regulate 
life and to distribute resources equitably. 
Despite the problems, cities are resilient 
and are often the sites of experiments for 
new and sustainable ways of living together. 

Researchers at UCT know this first-hand and are actively 
engaged in multi-disciplinary research that brings different 
bodies of knowledge together to work with cities – Cape 
Town in particular – to learn from their citizens and craft 
sustainable solutions to the many challenges they face. 
As a learning laboratory, Cape Town is a good one: with 
levels of inequality among the highest in the world; almost  
40 percent of households are classified as poor. This 
brings with it a host of challenges ranging from high levels 
of disease, mental illness, and inadequate housing to 
crime and violence. 

To facilitate this research focus, the university set up 
the African Centre for Cities (ACC) in 2007 to develop 
existing strengths in urban research at the university 
and advance critical research and policy discussion for 
the promotion of vibrant, democratic, and sustainable 
urban development in the global South from an African 
perspective. One of UCT’s six signature themes, the 
ACC has since produced new pure research, notably on 
ethics and methods of working in the global South, urban 
social and economic diversity, natural resource issues, 
and urban health. 

Creating healthy and resilient        

                                                cities for all
The hallmark of the ACC is the applied research projects 
that it has supported that stimulate policy-relevant research 
and research practitioner engagement on various key 
challenges facing Cape Town from health to flooding risks. 
The Cape Town work of the ACC is at the cutting edge of 
global debates about the co-production of knowledge and 
the impact of applied research in cities.

Headed by Professor Edgar Pieterse, who holds the 
DST/NRF SARChI Chair in Urban Policy, the ACC 
is a collaborative venture between the faculties of 
Engineering & the Built Environment (EBE), Science, 
and Humanities. The centre, which enjoys a number of 
international partnerships, works closely with colleagues 
and postgraduates from related areas. Professor 
Vanessa Watson (School of Architecture, Planning 
and Geomatics), Associate Professor Harro Blotnitz 
(Department of Chemical Engineering), Professor Sue 
Parnell (Department of Environmental and Geographical 
Science), and Professor Owen Crankshaw (Department 
of Sociology) are among the senior academics who have 
large research projects located in the ACC, and whose 
experience and leadership adds value to the centre. 

The ACC also has key partnerships with other research 
groups, notably the African Climate and Development 
Initiative, the Energy Research Centre, and the Children’s 
Institute, as well as several scholars in the faculties 
of Law and Health Sciences. These cross-disciplinary 
relationships form the basis for a serious engagement 
with the complex and multi-dimensional problems that 
cities present.

A recent independent review of the ACC lauds it 
for becoming “successful and recognised the world 
over for its leading thinkers, researchers, and their 
products”. Thanks to its growing global and continental 
reputation, and its relevant and rigorous research, 
the ACC has succeeded in attracting high calibre 
researchers and is making its presence felt, both in 
Cape Town and further afield. 

“It is hard to assess the ACC’s external impact precisely at 
this stage,” says Professor Gordon Pirie, Deputy Director 
of the ACC, “but suffice to say that the Province, City, 
private consultancies, NGOs, and current and prospective 
postgraduate students from abroad and locally, beat a 
never-ending path to our door. Some of the least visible 
impacts are concealed in – and endure in – teaching texts, 
research outputs, and also in policy. An explicit ambition 
of the ACC has been to foster publications on cities, like 
Cape Town, that are not at the forefront of international 

“The hallmark of the ACC is the 
applied research projects that it 
has supported that stimulate policy-
relevant research and research 
practitioner engagement on various 
key challenges facing Cape Town 
from health to flooding risks.”



149

research – and in this regard, the publication of special 
issues of ISI journals, as well as several books, are key 
indicators of scholarly impact.

Professor Pirie adds that the ACC works hard to stay 
relevant “by chipping away at things on our doorstep, 
reminding and persuading practitioners, citizens, analysts, 
and scholars about the urban global South, and being a 
point of reference for concerned and progressive thinkers 
and policy makers.”  

Collaborations and connections
Part of this is about creating a nurturing environment 
within the centre that enables research to thrive. Professor 
Pirie highlights the regular academic seminars, special 
academic support and mentoring for new researchers, 

and access to major international collaborative networks. 
ACC participates in the Mistra programme, which is an 
international network of cities (Gothenburg, Sweden; 
Manchester, United Kingdom; Shanghai, China; and 
Kisumu, Kenya) where efforts are under way to understand 
and implement urban sustainability through novel 
knowledge-sharing and generation practices. Funded 
by the Mistra Foundation, Mistra Urban Futures (MUF), 
with its principal themes of Green, Fair, and Dense, 
the programme emphasises collaboration by academics 
in urban disciplines, urban planners and practitioners, 
NGOs, and members of civil society. 

During 2011, MUF funding was also obtained to support 
the second South African Cities Conference hosted by 
ACC, which brought scholars together from around the 
country to critically discuss their work. More than 70 
papers were presented over the three-day conference. 
The event also cemented and gave additional content 
to the ACC’s co-operation with organisations such as 
Shack/Slum Dwellers International and the Sustainable 
Livelihoods Foundation.

Also in 2011, the ACC was prominent at Cape Town’s 
Open Book Festival. African Cities Reader II, a collection 
of essays on the theme of mobility, and the first edition 

URBaN ChalleNges

Cape Town is a good learning laboratory for researchers in UCT’s African Centre for Cities, with levels of inequality among 
the highest in the world; almost 40 percent of households are classified as poor.

“The Province, City, private con-
sultancies, NGOs, and current and 
prospective postgraduate students 
from abroad and locally, beat a never-
ending path to our door.”
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of the magazine CityScapes, which presents insightful 
commentary on a range of urban issues, were launched 
during the September festival. This more popular volume 
sits beside an increasingly impressive list of more 
conventional academic publications – which, aside from 
their traditional value, are seen as critical to fostering a 
body of material from which to ensure the reform of the 
urban curricula in African universities. 

On the African canvas, the ACC continues to host the 
secretariat of the Association of African Planning Schools 
(AAPS), a network of 47 urban planning schools across 
18 African countries that is an important foundation for 
the ACC’s commitment to facilitating the emergence of 
durable urban studies institutes across the continent. 
During 2011, the ACC made several visits to other 
schools to consolidate co-operation and advise on 
syllabus development. Held in Lagos, Nigeria, an AAPS 
research workshop on informality, spatial planning, and 
infrastructure involved planning academics from Nigeria, 
Malawi, and South Africa. Further African projects include 
a focus on urban food security and a major initiative on 
the state of African city reporting. The African work of the 
ACC is challenging, not least logistically, but is central to 
forging a new mode of intellectual practice at UCT.

Practice makes perfect
With these fundamentals in place, the ACC’s researchers 
have the capacity to become involved in a host of applied 
research projects that are able to try out ideas, speak to 
people on the receiving end of these ideas and co-produce 
new knowledge directed at solving entrenched urban 
problems. The CityLab initiative, which focuses on specific 
urban challenges in Cape Town and seeks to mobilise 
research around these, epitomises this approach. To 
date, CityLab projects have been launched on alcohol 
consumption, poverty and development, densification of 
the central city, climate change, health, urban children, 
public culture, and urban ecology. 

Good houses make good people
The information yielded by these projects is rich. 
The Healthy Cities CityLab, for example, which is 
examining the relationship between the physical urban 
environment and health and well-being in Cape Town, 
is currently conducting research to determine the 
perceptions of health and well-being of residents in 
different neighbourhoods in Khayelitsha, Cape Town. 
Co-ordinated by Warren Smit of the ACC and Professor 

signature theme associated with this theme

  African Centre for Cities 

Achieving well-governed and sustainable cities is becoming increasingly important to the future health of the 
planet. The African Centre for Cities partners closely with African universities and policy-making centres in order 
to provide an alternative perspective on dealing with critical urban issues. It provides an intellectual base and 
home for inter-disciplinary, urban-related research at UCT, from which relations can be established with selected 
international think tanks, scholars, social movements, and funders. 
Director: Professor E. Pieterse   E-mail: Edgar.Pieterse@uct.ac.za  Web: http://africancentreforcities.net

“The main implication of this com-
plexity is that social issues need to 
be central in processes to guide the 
physical creation and management of 
the urban environment.”

Reaching into Africa: AAPS workshop participants visit the 
fishing community of Makoko, Lagos.
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Vanessa Watson of the School of Architecture, Planning 
and Geomatics, the Healthy Cities CityLab’s preliminary 
findings confirm that there is a strong, but complex 
relationship between neighbourhood environments and 
the health and well-being of residents. 

For instance, the use of space in Khayelitsha is strongly 
determined by fear of crime. A typical comment made by 
one of the participants in the study was, “I prefer to stay 
in my house at all times, with the doors and burglar gate 
locked. I trust no one”.

Other participants, who did not live in proper houses 
or have adequate access to services, highlighted the 
importance of providing these, through participatory 
upgrading processes that minimise the need for relocation.

“Good houses make good people,” says one, indicating 
that a change in the physical environment could help to 
effect a change in the social environment.

“The main implication of this complexity is that social issues 
need to be central in processes to guide the physical 
creation and management of the urban environment”, says 
Professor Watson. “Participatory processes are essential, 
so that people’s real needs can be adequately met.”

It is crucial to ensure that policy makers are aware of key 
health issues such as health inequity levels and how the 
physical urban environment contributes to this, and how 

interventions that would not necessarily involve more 
expenditure – just a different distribution of expenditure – 
can contribute to improving health and well-being for all.

So, explains Professor Watson, the comments of 
respondents suggest that attempts to make streets 
and public spaces safer for walking, playing and other 
outdoor activity in the physical urban environment 
will be beneficial. Possible interventions identified by 
the study include upgrading pavements and public 
spaces, improving street lighting (and ensuring that 
criminals cannot disconnect street lighting, as currently 
seems to be the case), and ensuring that there is a 
range of appropriate and accessible public spaces for 
recreation.

Reducing the risk of violent crime through street patterns 
and urban designs would facilitate the creation of 
defensible spaces, and address high levels of fear of 
violent crime. Reducing traffic injuries through appropriate 
traffic calming measures and the provision of more 
appropriate pedestrian routes is also needed.

Keeping things moving
Much of this overlaps with the concerns of another 
multi-disciplinary research and postgraduate teaching 
body based in the Faculty of Engineering & the Built 

  Urban Policy
Professor Edgar Pieterse holds 
a PhD from the London School 
of Economics, a master’s degree 
in Development Studies from the 
Institute of Social Studies (The 
Hague) and BA (Hons) from the 
University of the Western Cape. He 
is the holder of the SARChI  Chair 
in Urban Policy and  directs the 

African Centre for Cities at the University of Cape 
Town. His research is wide-ranging, covering themes 
such as African urbanism, cultural planning, regional 

development, governance, and macro development 
issues. He is a founder member of the Isandla 
Institute, serves on the boards of Magnet Theatre, the 
Sustainability Institute, and the Cape Town Partnership. 
He regularly provides advisory services to international 
development agencies such as: UN-Habitat, the 
African Development Bank, the Development Bank 
of SA, the Organisation for Economic Co-operation, 
the Development Territorial Division, and the UN 
Environment Programme, among others. Recently, 
Professor Pieterse was asked to serve on an 
international advisory committee for Cooper-Hewitt, 
the National Design Museum curating an international 
exhibition, Critical Mass: Design and Urbanisation. 

DsT/NRF saRChI Chairs associated with this theme

“Participatory processes are essential, 
so that people’s real needs can be 
adequately met.”

“Reducing the risk of violent crime 
through street patterns and urban 
designs would facilitate the creation 
of defensible spaces, and address 
high levels of fear of violent crime.”
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Environment: the Centre for Transport Studies (CfTS). 
Through this centre, the university is tackling the urban 
crisis from the point of view of how to integrate practical 
and sustainable transport into the mix.

According to Herrie Schalekamp, Research Officer at the 
CfTS, one of the centre’s key initiatives is an on-going 
project on paratransit operations and regulation; exploring 
regulatory frameworks for a hybrid public transport system 
in which formal and informal services (such as the minibus-
taxi operators) co-exist. The researchers contend that 
policies recognising paratransit operators (services that 
supplement larger public transit systems), and seeking 
contextually appropriate complementarity with formalised 
planned services, will produce greater benefits than 
policies ignoring their continued existence.

Another CfTS project seeks to examine changes in travel 
behaviour, and specifically the possibility of increasing 
the use of public and non-motorised forms of transport, 
and kerbing the number of kilometres travelled in 
private vehicles. This project adopted Cape Town and 

Dar es Salaam as case cities. During 2011, research 
activities included a review of behaviour change theories; 
analysing the before-and-after data of rail-based park-
and-ride facilities in Cape Town; and the analysis of 
qualitative mobility biography survey data collected in 
Dar es Salaam.

Cape Town and Dar es Salaam were also the subjects 
of a project on city restructuring. This project, which also 
included Nairobi as a case city, aimed to investigate 
the impacts of reduced commute distance travelled by 
workers. The goal of this research was to assess the 
impact of restricted private and even public motorised 
travel. Research on reducing motorised commuter travel 
and its effects on employers was initiated in 2011.

A micro-simulation model was developed and secondary 
road data analysed during 2011 as part of a project on 
non-motorised travel and infrastructure in Cape Town. This 
project is focused on the safety of users of other modes of 
transport, and their interaction with other road users and 
infrastructure measures associated with ‘traffic calming’.

The Centre for Transport Studies (CfTS), a multi-disciplinary research and postgraduate teaching body based in the 
Faculty of Engineering & the Built Environment, is tackling the urban crisis from the point of view of how to integrate 
practical and sustainable transport into the mix.
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Over and above current and completed research, the 
CfTS was also involved with external research projects. 
Associate Professor Marianne Vanderschuren and Rahul 
Jobanputra, for instance, offered research support for a 
road safety initiative of the Provincial Government of the 
Western Cape (PGWC), titled Safely Home. In 2011, they 
conducted a study of international best practices in road 
safety improvement and monitoring, and from these, made 
recommendations for improvements in the way data is 
collected and managed.

Towards a more sustainable future 
for all
From understanding the urban child, to understanding 
how transport systems can make or break a city, having 
a systemic understanding of how things fit together will 
make the difference in shoring up cities for the future.

The ACC’s Anton Cartwright, who co-ordinated the 
Climate Change CityLab until recently, believes that the 

time has arrived for cities to step forward. Speaking at 
a Cambridge Programme for Sustainability Leadership 
Forum in Cape Town after the Rio+20 summit on climate 
change, he says that one of the big winners coming out of 
the summit was cities. As people realise that nation states 
are not going to deliver the goods on climate change, it is 
to cities that they are turning for solutions. 

“There is a realisation that there can be no progress (on 
climate change mitigation) without progress in cities. That 
is important,” he says.

UCT researchers are at the vanguard of this movement 
and will continue to work to promote healthy and resilient 
cities that cater for all citizens.

“There is a realisation that there can 
be no progress (on climate change 
mitigation) without progress in cities. 
That is important.”

The ACC’s CityLab initiative, which focuses on specific urban challenges in Cape Town and seeks to mobilise research 
around these, has contributed to urban upgrades in Khayelitsha.

http://w
w

w
.capetow

n.gov.za
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The 
Constitution

in the Faculty of law is 

always closely connected 

to issues that directly 

affect the lives of people. one of the ongoing themes that researchers engage with,  

across the various disciplines in the faculty, is the influence of human rights in the public 

and private sphere.

scholarship
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Since the end of the Second World War, 
fundamental rights have exerted an increasing 
influence on legal systems throughout the 
world. Human rights instruments, originally 
conceived as only relevant to ensure the 
protection of the individual against the state, 
have steadily begun to exert pressure not 
only on public law – that part of the law that 
regulates the relationship between the state 
and its citizens – but also on private law –  the 
part of the law that regulates the relationship 
between citizens inter se. Not surprisingly, 
then, an important theme in the research 
effort of the UCT Faculty of Law in 2011 has 
been concerned with the influence of human 
rights and the constitution in general on the 
lives of people.

Land, minerals and property
In South Africa, two areas where rights are hotly contested 
are land law and mineral law, which are inextricably 
bound to property law, explains Professor Hanri Mostert. 
So, fittingly, these are specialised sub-disciplines of 
private law.

Professor Mostert is intrigued by the overlap of these areas 
of law with very public concerns. Take, for example, how 
new legislation introduced by the government in 2004 
expanded the state’s regulatory controls over the mineral 
sector, giving it a greater say in how minerals can be 
exploited and by whom.

It’s a theme that Professor Mostert explored in detail in 
the book she wrote in 2011, Mineral Law: Principles and 
Policies in Perspective, scheduled for release in 2012.

“I’m interested in how both land and minerals are scarce 
resources, and how these are very firmly grounded in our 
ideas of private property,” she says. “But they are very 
strongly regulated in the public sphere.”

That has much to do with the fact that, in South Africa, 
mineral (and land) issues and politics have never been 
mutually exclusive terms. One of the last things the 

Public values 
and private rights

National Party did, its exit already on the cards, was to 
issue new mineral legislation in 1991, says Professor 
Mostert; one of the first things the new government did in 
1994 was to begin revising that legislation. 

“It seems that big changes in mineral law always coincide 
with big changes in politics,” she says. 

Not too surprising that given those contending forces, 
the Constitution is never too far from mind. Consider 
how, in 2010, the Constitutional Court declared all of the 
Communal Land Rights Act, eight years in the making and 
on the shelf for a further five years, unconstitutional.

There was the risk that the Mineral and Petroleum 
Resources Development Act (MPRDA) of 2002 would go 
the same way, says Professor Mostert. Especially after the 
High Court ruled in favour of Agri SA in its expropriation 
claim against the Minister of Mineral Resources early in 
2011, saying that the enactment of the MPRDA in 2002 
denied them the coal rights that they had held under prior 
legislation. (The issue is due to go before the Constitutional 
Court in 2012.) 

“The thing that has always fascinated me – in the case of 
both land and minerals – is that these are finite resources,” 
says Professor Mostert. “There is just so much, and it has 
to be shared by an ever-increasing group of people. 

“And to ensure fairness in that sharing, that is what’s 
always tickled my interest,” she says.

Customary law
Fairness is also at the core of the work of Professor Chuma 
Himonga who was awarded the DST/NRF SARChI Chair in 
Customary Law  in 2011.

According to Professor Himonga, the position creates 
excellent prospects for research in an area of law that 
regulates the lives of millions of South Africans. Protected 
by the Constitution, African Customary Law (ACL) forms 
one of the three arms of the South African legal system – a 
legal pluralism made up of a civil law inherited from the 
Dutch, a common law system rooted in British traditions, 
and then customary law.

“It seems that big changes in mineral 
law always coincide with big changes 
in politics.”



157

Naturally, such a pluralist system leads to debate and 
contention.

“The challenges customary law faces and creates in 
relation to human rights and its application by the courts 
in changing social and legal contexts require serious 
investigation and scholarship,” says Professor Himonga.

The first full year in which the Chair was up and running 
allowed Professor Himonga to start exploring the actual 
workings of customary law against that backdrop of legal 
pluralism. Among other things, it will allow her to examine 
how customary law intersects with other components of 
the system, including common law and human rights. 

“The research of the SARChI Chair is intended to increase 
the understanding of customary law as a dynamic system, 
as well as its actual workings within modern constitutional 
frameworks,” she adds. 

It was an issue she would write a chapter on in the book, 
The Future of African Customary Law, published by 
Cambridge University Press last year. 

In particular, and in keeping with her ongoing concern, 
Professor Himonga will focus on women’s and children’s 
rights. Of concern to her is interpretation of what she 
calls “living customary law”. She has argued that it 
should move away from a Eurocentric approach that 
is tilted in favour of men. Such an interpretation, says 
Professor Himonga, may alienate those subject to 
it, especially women and children, who are meant to 
benefit from the new legislation.

The SARChI Chair appointment also has institutional 
implications. Professor Himonga, who hails from Zambia, 
will be involved in capacity-building in other African 
countries, notably through the Southern and Eastern African 
Regional Centre for Women’s Law, where she contributes 
to the teaching of a regional master’s programme.

Writings with worldwide influence
Professor Himonga’s contribution is not the only one 
making UCT’s presence felt on the international stage. 
Professor Anton Fagan, head of the Department of Private 
Law, began a sabbatical in 2011, which took him to 
England, Scotland, and Germany, in the interests of 
enriching international perspectives.

The Law, Race and Gender (LRG) Research Unit partners with rural communities to identify research priorities. Here  
Dr Aninka Claassens (far back), Senior Researcher and Project Leader of LRG’s Rural Women’s Action Research (RWAR) 
Project, meets with community leaders at one of RWAR’s field sites.

“The challenges customary law faces 
and creates in relation to human rights 
and its application by the courts in 
changing social and legal contexts 
require serious investigation and 
scholarship.”

The CoNsTITUTIoN
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  Centre of Criminology

The Centre of Criminology (previously the Institute 
of Criminology), founded in 1977, aims to initiate, 
co-ordinate, and develop research in the broad field of 
criminology, and to promote public interest in all aspects 
of criminology. The centre’s research programme 
focuses primarily on state policing, plural policing, crime 
prevention, and environmental security. Teaching support 
to the criminology focus falls within the Department of 
Public Law and research support is provided by the 
centre’s multi-media electronic resource library.
Director: Professor C. Shearing
E-mail: Clifford.Shearing@uct.ac.za
Web: http://www.criminology.uct.ac.za

  Institute of Development and 
Labour Law

The Institute of Development and Labour Law was 
established in 1996 through the merger of the Labour 
Law Unit and the Institute of Development Law. The 
institute plays a leading role in development and labour 
law teaching and research. It is involved with training 
courses in South Africa and other countries in Southern 
Africa. It also regularly contributes to the training 
programmes of other organisations, and collaborates 
closely with other leading university centres and NGOs.
Director: Professor R. le Roux
E-mail: Rochelle.LeRoux@uct.ac.za 
Web: http://www.labourlaw.uct.ac.za

  Gender, Health and Justice 
Research Unit

The Gender, Health and Justice Research Unit at the 
University of Cape Town’s Faculty of Health Sciences 
(Division of Forensic Medicine and Toxicology) 
conducts progressive research in the area of women’s 
rights.  Faced with staggering levels of violence 
against women in South Africa, the unit is dedicated 
to improving access to health and justice services for 
survivors of gender-based violence.   The unit uses 
inter-disciplinary methods from various academic 
fields including law, the social sciences, and public 
health to contribute to policies and laws, and to 
advocate for social justice. Current projects include, 
among others, monitoring legislation relating to sexual 
and domestic violence, as well as inter-disciplinary 
research relating to women in prisons, domestic and 

rape homicide, access to post-exposure prophylaxis 
after rape, ‘conflicting laws’ and torture in post-conflict 
African states.  
Director: Associate Professor L. Artz
Acting Director: Dr K. Moult
E-mail: Lillian.Artz@uct.ac.za and 
Kelley.Moult@uct.ac.za 
Web: http://www.ghjru.uct.ac.za 

  Women’s Health Research Unit

The Women’s Health Research Unit (WHRU), 
established in 1996 in the School of Public Health and 
Family Medicine, is involved in research, teaching, 
technical health service support, and advocacy in the 
areas of women’s health, and gender and health. It is 
made up of a multi-disciplinary team of researchers 
with expertise in public health, epidemiology, 
sociology, and anthropology. The unit works closely 
with the national, Western Cape provincial, and City 
of Cape Town departments of Health, as well as with 
other academic institutions and NGOs, in sexual, 
reproductive, and women’s health. Key research areas 
include HIV and reproductive health, gender and HIV, 
health systems research (reproductive health), female 
cancers, contraception, and termination of pregnancy.
Director: Dr  J. Harries
E-mail: Jane.Harries@uct.ac.za
Web: http://www.whru.uct.ac.za

  Intellectual Property and Policy 
Research Unit

The Intellectual Property (IP) and Policy Research 
Unit assists in developing IP law and policy in 
Southern Africa and aims to contribute to the 
manner in which this topic is treated in emerging 
and developing countries throughout the world. The 
unit is in a position to become an influential leader 
within Southern Africa for research and scholarship 
in intellectual property law and policy. It seeks to 
explore many issues facing the changing world 
of IP and relate these to the needs of society, IP 
holders, and consumers. The unit is leading research 
projects in areas such as IP rights and innovation, 
development, copyright and creative commons, 
nanotechnology, and new technologies.
Director: Professor J. Kinderlerer
E-mail: Julian.Kinderlerer@uct.ac.za
Web: http://www.privatelaw.uct.ac.za/research/units/

Research groupings associated with this theme
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On his travels Professor Fagan, who also holds the 
WP Schreiner Chair in the department, made some 
major inroads into his ambitious schedule. At least two 
of his projects were concerned with the influence of 
the South African Constitution on private law. First, he 
penned a chapter on the right to personal security for a 
book on human rights and private law in Scotland and 
South Africa, edited by Professor Elspeth Reid of the 
University of Edinburgh Law School and UCT’s Deputy 
Vice-Chancellor Professor Danie Visser. Second, he 
wrote an article replying to Judge Dennis Davis’s 
criticisms of his published inaugural lecture for the 
South African Law Journal. 

Professor Fagan’s November 2009 inaugural lecture, 
titled – pointedly – The secondary role of the spirit, 
purport and objects of the Bill of Rights in the Common 
Law’s development, argued as follows: The Constitutional 
Court has repeatedly, if not always expressly, endorsed 
the proposition that the spirit, purport, and objects of the 
country’s Bill of Rights may be reason enough for the 
development of the Common Law. This means that every 
court is obliged to adapt the Common Law whenever it 
does not live up to the spirit, purport, and objects of the 
Bill of Rights.

But, says Professor Fagan, this proposition is false. Rather, 
the role of the Bill of Rights in the development of the 
Common Law is merely a secondary one, he argued. If 
this is the case, it could serve only as a ‘tiebreaker’. “The 
Constitution regards the spirit, purport, and objects of the 
Bill of Rights only as reasons for choosing between ways of 
developing the Common Law that are already justified by 
reasons that have nothing to do with the spirit, purport, and 
objects of the Bill of Rights.” This thesis was challenged 
by Judge Dennis Davis (South African Law Journal, Vol. 
129) and it is to this challenge at which Professor Fagan’s 
rejoinder is aimed. It is a topic that is likely to generate 
further stimulating debate in the years ahead.

Race, redress and remembrance in 
the South African Constitution

Other interesting debates, and another perennial in 
South African discourse, is around race, redress, and 
remembrance. Even the Constitutional Court does not 
always get race quite right, says Professor Pierre de 
Vos in his inaugural lecture, The Past is Unpredictable: 
Race, redress and remembrance in the South African 
Constitution, delivered in 2011.

Professor De Vos, who holds the Claude Leon Foundation 
Chair in Constitutional Governance in the Department of 
Public Law, started his lecture close to home, with UCT’s 
admissions policy (one of the countless issues he’s 
covered in his many media commentaries and in his [in]
famous blog, Constitutionally Speaking). If the university 

has taken a beating in the media and in various corners 
of the country for this policy, which uses race as a proxy 
for disadvantage, says Professor De Vos, it is because its 
critics have overlooked the reality that the issues of race 
“continue to permeate every aspect of both public and 
private life” in South Africa.

There is a paradox at the heart of attempts to rely on 
race in order to overcome the effects of past and ongoing 
racism and racial discrimination. While it is necessary to 
invoke racial categories in order to address the effects 
of racism and racial discrimination effectively, a reliance 
on those categories runs the risk of perpetuating the 
inequalities and race-based hierarchies of Apartheid.

The Constitutional Court, too, has not always taken 
sufficient care when bandying about those racial 
categories, especially when tackling the issues of race 
and redress, says Professor De Vos.

It is true that the Constitution prohibits unfair discrimination 
on the basis of a range of criteria – race included. On the 
other hand, it does not prohibit (and sometimes even 

“The Constitution regards the spirit, 
purport, and objects of the Bill of 
Rights only as reasons for choosing 
between ways of developing the 
Common Law that are already justified 
by reasons that have nothing to do 
with the spirit, purport, and objects of 
the Bill of Rights.”

Two areas where rights are hotly contested are land law and 
mineral law, which are inextricably bound to property law.
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requires) the use of race when addressing the “effects 
of past unfair discrimination or when addressing the 
lingering effects of racial discrimination and racism”, he 
pointed out.

The Constitutional Court understands the need for race-
based corrective measures, but also appreciates that 
there are limits to such corrective measures. And that 
redress can be a win-lose thing, where one group 
benefits at the expense of another.

But while race-based measures of redress are 
required to address the effects of past and ongoing 

  Land Reform and Democracy 
in South Africa

Professor Lungisile Ntsebeza holds 
the DST/NRF Research Chair in Land 
Reform and Democracy in South 
Africa. He has conducted extensive 
research on the land question in 
South Africa, specifically on land 
rights, democratisation, rural local 
government, traditional authorities, 

and land and agrarian movements. Professor Ntsebeza 
has published Democracy Compromised: Chiefs and 
the Politics of Land in South Africa (Brill Academic 
Publishers, Leiden in 2005 and the HSRC Press in 
2006). He has also co-edited The Land Question in 
South Africa: the Challenge of Transformation and 
Redistribution (HSRC Press, 2007, with Ruth Hall), and 
Rural Resistance in South Africa: The Mpondo Revolts 
after fifty years (Brill Academic Publishers, Leiden, 
2011 and UCT Press, 2012, with Thembela Kepe). 
His current research interests, apart from land and 
agrarian questions, include an investigation of African 
Studies at UCT and a related project on the political 
and intellectual history of the late Archie Mafeje. 

  Security and Justice

Professor Clifford Shearing is the 
Chair of Criminology and Director of 
the Centre of Criminology, Faculty 
of Law. He holds the SARChI Chair 
in Security and Justice and is an 
National Research Foundation 
A-rated scholar.  Professor Shearing’s 
research and writing has focused on 

the development of theoretical understandings that can 
be used to enhance the quality of security and justice. 
A particular focus of his work has been contributing 
to the development of institutions and processes that 
enhance the ability of collectivities to both direct and 
add value to their security and justice. In addition 
to his established areas of research in the area of 
security governance, he is exploring the governance 
of environmental security. 

  Customary Law

Chuma Himonga is Professor of 
Law in the Department of Private 
Law and holds the SARChI Chair 
in Customary Law. She has an LLB 
from the University of Zambia, as 
well as a master’s degree in Law 
and PhD, both from the University 
of London. Her research interests 

are in the areas of customary law; family law, including 
comparative African family law in Southern Africa; 
legal pluralism; women’s and children’s rights, and 
human rights. Working on Zambian law, she has 
helped to produce socio-legal research on the effects 
of family law on family members, especially women 
and children. The award of the SARChI Chair in 
Customary Law has given Professor Himonga the 
unique opportunity to engage deeply with what has 
become her life’s work and passion of furthering the 
development and understanding of customary law 
regimes that shape and influence the lives of millions 
of people in Southern African contexts, as well as 
contributing to the development of a critical African 
worldview aimed at grounding research and writing in 
law in African realities. 

DsT/NRF saRChI Chairs associated with this theme

racism and racial discrimination, this must be done by 
having “regard to South Africa’s past”, a past that not 
all South Africans always see in the same light. A little 
more finesse, more nuance, is also required when 
dealing with the country’s history, argues Professor 
De Vos.

“Neither attempting to sweep the past racism and 
racial discrimination, and its ongoing manifestations 
and effects, which continue to haunt our country, 
under the carpet; nor reducing or simplifying the story 
of our past to one in which human beings only existed 
as markers for their racial identities.”
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UCT publications on the role 
of the Constitution in our law
one of the most important books published in the 
Faculty of law in 2011 was the second edition of 
South African Constitutional Law: Bill of Rights by 
halton Cheadle, Dennis Davis, and Fink haysom 
(lexisNexis Butterworths). 

Other examples of constitutional scholarship in the 
faculty include: 

  Dennis Davis “Tony Mathews and the Rule of Law” 
in M. Carnelley and S. Hoctor (eds), Law, Order and 
Liberty (2011) at 43–53 (published by the University 
of KwaZulu-Natal Press); 

  Dennis Davis and Karl Klare, “Transformative 
constitutionalism and the common and customary 
law” in the 2011 South African Journal on Human 
Rights, vol. 26(3): 403–509;

  Hanri Mostert, “Landlessness, housing and the 
rule of law” in H. Mostert and M.J. de Waal (eds), 
Essays in Honour of CG van der Merwe  (2011) at 
73–104, (published LexisNexis);

  Lee-Anne Tong “Intellectual-property rights as 
human rights” in A. van der Merwe (ed.), Law 
of Intellectual Property in South Africa (2011) at  
435–439, published by LexisNexis;

  Jaco Barnard-Naude and Pierre de Vos “The 
Heteronormative Observer: the Constitutional 
Court’s decision in Le Roux v Dey” in the 2011 
South African Law Journal, vol128(3): 407–419; 

  Contributions from the Law Faculty to this 
volume included “The environmental right” by 
Jan Glazewski, and “Administrative justice” by  
Hugh Corder.

Other examples (but not by any means pretending to be 
an exhaustive list) of constitutional scholarship in the 
faculty include:

  Dennis Davis, “Tony Mathews and the Rule of Law” 
in M. Carnelley and S. Hoctor (eds), Law, Order and 
Liberty (2011) at 43–53 (published by the University 
of KwaZulu-Natal Press);

  Hugh Corder, “Securing the rule of law”, in M. 
Carnelley and S. Hoctor (eds), Law, Order and 
Liberty (2011), at 23–42;

  Dennis Davis and Karl Klare, “Transformative 
constitutionalism and the common and customary 
law” in the 2011 South African Journal on Human 
Rights, vol. 26(3): 403–509;

  Hanri Mostert, “Landlessness, housing and the 
rule of law” in H. Mostert and M.J. de Waal (eds), 
Essays in Honour of CG van der Merwe (2011) at 
73–104, (published LexisNexis);

  Lee-Anne Tong, “Intellectual-property rights as 
human rights” in A. van der Merwe (ed.), Law 
of Intellectual Property in South Africa (2011) at 
435–439, published by LexisNexis;

  Jaco Barnard-Naude and Pierre de Vos, “The 
Heteronormative Observer: the Constitutional 
Court’s decision in Le Roux v Dey” in the 2011 
South African Law Journal, vol. 128(3): 407–419;

  Hugh Corder, “Appointment, discipline and removal 
of judges in South Africa” in H.P. Lee (ed.), 
Judiciaries in Comparative Perspective (2011), at 
96–116 (Cambridge University Press);

  Hugh Corder, “The Republic of South Africa”, in 
D. Oliver and C. Fusaro (eds), How Constitutions 
Change: A Comparative Study (2011), at 261–279 
(Hart Publishing); and

  Thomas Bennett, “Human rights and customary law 
under the new Constitution” (2011), appearing in 
Volume 75 of Transformation, at 73–80.

This will mean, argued Professor De Vos, renouncing 
simple ‘grand narratives’ that threaten to reduce individuals 
to mere symbols or representatives of a particular racial 
or language group. Instead, South Africans should 
embrace “many small micro-narratives that recognise the 
individuality of each person”.

“Like Jacob Dlamini did in his book Native Nostalgia, 
we want to tell stories that humanise our lives and 
particularise our experiences; without airbrushing away 
the past, and without denying the lingering effects of 
ongoing racial injustice around us.”

Realising Constitutional values
Speaking a the launch of the successful fundraising 
campaign that marked the 150th anniversary of Law at UCT 
in 2008, the then Dean of Law, Professor Hugh Corder, 
says that it was essential for the faculty to have the financial 
and human capacity to participate in the “realisation of our 
Constitutional values in a sustainable manner.” Four years 
on, and the scholarship in the faculty is continuing to do 
vital work in the promotion of an impartial, independent, 
and fearless legal process and profession that protects and 
upholds human rights in all spheres.
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Research
without
borders

a world where national boundaries are blurring, research is becoming more 

global. Researchers (and funders) everywhere are consciously seeking the 

best partners to bring complementary perspectives to the complex research 

challenges of today and UCT is equipping itself to be the first-choice partner for  

such collaborations.

In
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To be a preferred partner on the 
international stage – and a leader in the 
global South – requires careful monitoring 
of the international research landscape, 
meticulous planning in order to take 
advantage of the appropriate opportunities 
for co-operation, and a significant investment 
of resources. To stay competitive, UCT’s 
Research Office – under the auspices 
of the university’s two deputy vice-
chancellors responsible for research and 
internationalisation – is building capacity 
to plan and support UCT’s international 
collaborations to best effect.

The basic features of globally competitive universities 
include making significant contributions to the 
advancement of knowledge through research and 
teaching the most innovative curricula with the most 
innovative pedagogical methods under the most conducive 
circumstances. Research becomes an integral component 
of undergraduate teaching and is responsive to global and 
local conditions and challenges. 

Universities also need to produce graduates who stand out 
because of their success in intensely competitive arenas, 
both during their education and – more importantly – after 
graduation. In addition, the long-term vision for creating 
world-class universities needs to align with a country’s 
overall economic and social development strategy. 
Excellence is not only about achieving outstanding results 
with outstanding students, but also about measuring how 
much value is added by addressing the specific learning 
needs of an increasingly diverse student population. 

Given this broad range of considerations, it has become 
critical to develop benchmarks to assess the different 
areas of UCT activity. To this end, UCT has joined the 
Times Higher Education (THE) World University Rankings 
survey platform group, aimed at developing a rounded 
picture of what the university as a higher education 
institution does, and how well it does it. The aim of the 

group is to develop a ranking system that builds on the 
existing THE ranking, but is properly targeted, with a 
large and representative sample that reflects views from 
all corners of the world. This improved ranking system 
will enable universities to compare themselves with peers 
rather than global averages in the future, thus converting 
data into useful management information.

In 2011, the international rankings debate was sharpened 
by reports on ‘research competencies’ at UCT, which 
were identified through Elsevier’s SciVal Spotlight tool – a 
customised web-based tool that analyses bibliometric 
data and enables the university to evaluate aspects of 
its research performance. SciVal is particularly adept 
at identifying inter-disciplinary research, work that does 
not fit within conventional disciplinary silos, but which is 
making a major global research impact. The tool can also 
identify trends – research areas that are new, emerging, 
and booming, and those that are stable or stagnating. It 
is like a sensitive research thermometer, measuring the 
temperature of academic research.

Research competencies: UCT a 
world leader

A SciVal Spotlight analysis of UCT’s research output from 
2007 to 2011 indicated that it is amongst the world leaders 
in many of the 97 ‘competencies’ or inter-disciplinary 
areas of research excellence, that were identified for UCT. 
Of these 97 competencies, 18 are ‘distinctive’ while the 
rest are ‘emerging’. In order for a competency to become  
distinctive it must reach the minimum global market size 
in terms of number of fractionalised articles included, 

UCT stakes its claim on the   
     international research 

landscape 
“The basic features of globally 
competitive universities include 
making significant contributions 
to the advancement of knowledge 
through research and teaching 
the most innovative curricula with 
the most innovative pedagogical 
methods under the most conducive 
circumstances.”
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UCT’s global collaboration
The table below represents the top 25 institutions that 
UCT has collaborated with from 2007 to 2011, based on 

the number of co-authored publications in Elsevier’s Scopus 
database, while the map shows collaboration worldwide. 

University of Stellenbosch South Africa 657
University of the Witwatersrand South Africa 376
South African Medical Research Council South Africa 335
University of KwaZulu-Natal South Africa 249
London School of Hygiene and Tropical Medicine United Kingdom 220
Harvard University United States 211
University of Oxford United Kingdom 193
University of the Western Cape South Africa 169
University of Pretoria South Africa 166
Imperial College London United Kingdom 148
University College London United Kingdom 140
Columbia University United States 138
Council for Scientific and Industrial Research (SA) South Africa 121
Johns Hopkins University United States 117
University of Bergen Norway 112
South African Astronomical Observatory South Africa 109
Rhodes University South Africa 93
Medical Research Council United Kingdom 93
University of Cambridge United Kingdom 92
University of Washington United States 91
University of California at San Francisco United States 88
University of Toronto Canada 81
University of Copenhagen Denmark 80
World Health Organisation Switzerland 78
University of Sydney Australia 76

ReseaRCh WIThoUT BoRDeRs

Figure 9 Worldwide collaboration with UCT. The circled numbers indicate the number of collaborating 
institutions based on data from 2007 to 2011 (Source: Elsevier)

INSTITUTION                                                                          COUNTRY
CO-AUTHORED 

ARTICLES

Table 10 Top collaborating institutions of UCT (2007 – 2011) 
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In June 2011, PERC hosted a visit by the eminent 
Australian social theorist, Raewyn Connell, Professor at 
Sydney University. Author of over 20 books, and renowned 
for her work in the theorisation of gender, she has recently 
turned to questions of knowledge production, producing 
Southern Theory (2007). During her ten-day stay at 
UCT, she presented a Vice-Chancellor’s Lecture titled 
Intellectuals in the 21st century world, as well as giving 
a PERC seminar (Southern Theory, an Introduction) and 
seminars for the African Centre for Cities and the Institute 
for Humanities in Africa.  

Bolstering Africa-centred research 
outputs

Converting research ties into research outputs is a 
critical goal of PERC’s Africa Knowledge Project. More 
generally, it aims to stimulate, encourage, and support 
the production of new knowledge which is transformative 
in that it is appropriate to our position in South Africa, 
on the continent, and in the world. To this end, a 
workshop was hosted in February 2011 to bring together 
scholars from the continent, as well as from the diaspora, 
around a common theme. Among the scholars who 
attended were those who either originated from or worked 
in Cameroon, Ghana, Kenya, Mozambique, Namibia, 
Nigeria, and Zimbabwe. They included Professor Elisio 
Macamo (Centre for African Studies, University of Basel, 
Switzerland), Dr Afe Adogame (University of Edinburgh, 
Scotland), Professor Akosua Adomako Ampofo (University 
of Ghana), and Dr Mbugua Mungai (Kenyatta University, 
Kenya). Six PERC grant projects were represented at the 
workshop and will be contributing a chapter each to an 
edited collection.

To share the expertise of scholars across disciplinary 
boundaries, a seminar series was held to encourage 
and promote conversations about Afropolitan research 
and teaching. Examples included a joint presentation on 
UCT’s postgraduate teaching in Africa, demonstrating the 
benefits of shaping the learning experience of students 
to emphasise African conditions, highlighting regional 
diversity, and revealing the advantages of regional 
exchange. Other seminars explored the topic Doing 
Research in Africa – Africa-Centred Research with 
reference to a wide range of projects and postgraduate 
recruitment experiences. 

Worldwide networks
The Worldwide Universities Network (WUN) comprises 19 
research-intensive institutions, spanning six continents. 
Its mission is to be “one of the leading international 
Higher Education networks, collaborating to accelerate 
the creation of knowledge and to develop leaders who 
will be prepared to address the significant challenges, 
and opportunities, of our rapidly-changing world.”

and must fulfill at least one of the three leadership criteria 
(publication, citation, or innovation leadership). 

The top three distinctive competencies identified for the 
current period are: 

  Distinctive Competency #1, which includes the 
following fields: AIDS, mental health assessment, 
medical practice, sexually transmitted diseases, and 
human resource management.

  Distinctive Competency #2: sexually transmitted 
diseases, chest and respiratory diseases, AIDS, 
clinical infectious disease and vaccines.

  Distinctive Competency #4: rangeland ecology, 
archeological science, climatology, insect physiology, 
and botany.

Duplication of research specialisations within 
competencies is due to the inter-disciplinary nature of the 
competency formation and the focus.   

Reaching out around the world  
In collaboration with International Academic Programmes 
Office (IAPO), the Research Office strives to realise UCT’s 
Afropolitan vision of playing a consistent and visible role 
on the continent that is in line with the university’s pre-
eminent position as one of Africa’s leading institutions. 
The Programme for the Enhancement of Research 
Capacity (PERC), which is overseen by Dr Robert Morrell, 
has been established as an integral part of UCT’s efforts 
to establish and strengthen collaborative networks with 
partners in the global South and particularly in Africa. 
To date, ties have been forged with researchers in 
Botswana, Ghana, Kenya, Malawi, Namibia, Nigeria, 
Rwanda, Tanzania, Uganda, Zambia, and Zimbabwe. 
(For more on PERC, see page 171.) 

Dr Lesley Green, of the Department of Social 
Anthropology, and a former associate of PERC, has 
forged ties with South America. Dr Green combined the 
resources of the Sawyer Seminar Series (a programme of 
the Mellon Foundation), which she co-ordinated, to bring 
together scholars from the South for a highly successful 
workshop titled Natures and States in the Global South. 
Internationally renowned anthropologist from the Museu 
Nacional in Rio de Janeiro, Brazil, Professor Eduardo 
Viveiros de Castro gave the keynote address, and 
speakers included Professor Mario Blaser, an Argentine 
anthropologist, who currently holds the Canada Research 
Chair in Aboriginal Studies at Memorial University 
(Canada); Professor Marisol de la Cadena, a Peruvian 
anthropologist and knowledge activist based at the 
University of California at Davis (USA); Professor Helen 
Verran, reader in the History and Philosophy of Science at 
the University of Melbourne (Australia); Professor David 
Turnbull of the Victorian Eco-Innovation Lab in Melbourne 
(Australia); and Professor Laura Rival of the School of 
Development Studies and Anthropology at Oxford (UK). 



167

In the second year of its WUN membership, UCT has 
been an active partner in a number of initiatives. This 
includes concluding a memorandum of understanding 
with Pennsylvania State University (USA) and hosting 
its first gathering of WUN delegates at a meeting titled 
Uses and Abuses of Culture. Another WUN event, 
jointly hosted by UCT and the University of York, was 
the 21st Century Challenges of Chronic Lung Disease 
conference, which took place at the Institute of Infectious 
Disease and Molecular Medicine in November 2011. 

Thirteen mobility awards were granted during the 
course of 2011, from UCT funding ring-fenced for this 
purpose. These awards are aimed at enabling research 
visits to WUN partner campuses, either to strengthen 
existing research links, or to set up future collaborations 
that may then be funded by other sources. 

The WUN Research Development Fund (RDF) has 
been another source of funds for UCT researchers to 
strengthen collaboration with WUN partners. A basic 
requirement of these grants, valued at approximately 
R110,000 for one year, is that any research project 
should engage at least three WUN member universities 
and should span at least three countries.  The budget 
requested from WUN must be matched by the 
collaborating universities. For purposes of the RDF, 
the WUN has identified the following global challenges 
within which research collaboration is being supported: 
adapting to climate change; global public health; non-
communicable disease control; globalisation of higher 
education and research; and understanding cultures. In 
2011, one RDF application submitted with UCT as the 
lead institution was successful, while a further four, with 
UCT as a consortium member, also succeeded. 

In order to maximise the benefit of UCT’s membership of the 
WUN for the university’s research and international goals, an 
internal steering committee was established, with a rotating 
chairpersonship between deputy vice-chancellors Danie 
Visser and Thandabantu Nhlapo. This further strengthens 
the collaboration between the Research Office and IAPO.

Strengthening research ties
Significant progress was made during 2011 in identifying 
existing strong collaborations with international institutions. 
The leveraging value of current collaboration between 
UCT’s Marine Research Institute (MA-RE), the Institut de 
Recherche pour le Développement (IRD) and two French 
universities is a case in point. A senior UCT delegation 
visited France in 2011 to discuss co-badging degrees, 
and ultimately joint degrees in marine science with the 
l’Université de Bretagne Occidentale in Brest and the 
University of Montpellier.

It is hoped that this agreement between the institutions 
will strengthen the university’s research in marine 
sciences, and boost endeavours to understand climate 
variability, climate change, and development from the 
African perspective. The France-South Africa partnership 
in atmospheric and marine sciences has already been 
established through the IRD and MA-RE.

In addition, the two university delegations also discussed 
a specific implementation agreement for co-operation in 
marine science, student and staff exchanges, funding for 
these, and mutual acceptance of each others’ master’s 
modules, as well as the co-supervision of doctoral students. 

Similarly, relations based on an existing memorandum of 
understanding with the National University of Singapore 
(NUS) have been strengthened through the virtual 
partnering of five staff members from UCT’s chemical 
engineering department and colleagues from the NUS 
Department of Chemical and Biomolecular Engineering. 
In addition to exploring ways in which they can collectively 
leverage significant research grants, Professor Jack 
Fletcher, of UCT’s Department of Chemical Engineering, 
is taking the UCT lead in a collaborative NUS-driven 
project on clean coal technology, to which the UCT 
Centre for Catalysis Research can make a significant 
contribution. A UCT-NUS exchange programme, at both 
undergraduate and postgraduate levels, will be explored 
in due course.

ReseaRCh WIThoUT BoRDeRs

A senior delegation from UCT and l’Université de Bretagne Occidentale met to strengthen ties. (From left) Dr Claude Roy, 
Professor Danie Visser, Professor John Field, Dr Yves-Marie Paulet, Dr Marilet Sienaert, Dr Steven Herbette.
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Research
support

enabling environment that offers sound academic and physical 

research infrastructure is essential to fostering a  culture of research. 

UCT offers just that, with several platforms designed to support 

emerging and mid-career researchers – meaningful research is, after all, the most 

valuable legacy that the university can leave for the improvement of society.

an
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To support emerging researchers and 
academics, and prevent a gap in research 
capacity as established cohorts move on, 
the UCT Research Office has launched 
several programmes, namely the Emerging 
Researcher Programme (ERP) in 2003, 
Supervision Training in 2005, and the 
Programme for the Enhancement of Research 
Capacity (PERC) in 2009. These initiatives 
were launched through the generosity of the 
university’s donors, and are complemented 
by the Mellon Visiting and Retired Scholars 
Mentorship Project, aimed at offering further 
individualised support to young academics.

Passing the baton: the Emerging 
Researcher Programme
Designed to ensure the transfer of skills from senior 
academics with excellent research and supervision track 
records to those not yet established, the ERP offers two 
streams of support: one for the social sciences, including 
law, humanities, commerce, and social science-related 
fields within the health sciences (SSLHC); and another for 
the natural and health sciences, and engineering (SET).

The success of this programme is evidenced by its growth: in 
its founding year, the programme had 45 participants; by the 
end of 2011, this number had increased more than tenfold, 
with a total of 492 academics having received some form of 
support from the ERP since its inception (304 or 62 percent in 
the SSLHC stream and the balance in SET). Sixty academics 
joined in 2011 alone. Participation is entirely voluntary and 
many members who have “emerged” opt to retain links with 
the ERP and to receive an evolving form of support.  

On joining the programme, researchers meet with one 
of the Research Development (RD) co-ordinators for an 
extensive interview, in which they receive information 
about the programme, and are encouraged to speak about 
their research ambitions, opportunities, and constraints. 
Funding, mentoring, and other research needs are 
identified, and where further mentoring is required, the 
co-ordinators offer to match the researcher with a senior 
academic in a mentorship capacity. Initially, mentors 
and senior academics were mostly retired scholars but 

recently, due to the growth in the programme and changing 
demands, the ERP increasingly makes use of academics 
in current employment. 

During 2011, the ERP offered 36 seminars across 
both streams, attended by 278 discrete participants, 
with many attending several events. Topics included: 
Research Planning; Optimising Conference Attendance; 
Networking at a Scientific Conference; The PhD Process; 
Ad hominem Promotion; Sabbatical Planning; Writing a 
Book; Publishing in a Scholarly Journal; Constructing 
an Article; Plagiarism; RefWorks; Search Engines; 
Budget Management; UCT Library Resources; Opening 
Scholarship (ways to distribute research using open 
access resources); and How to publish in Nature. 

In addition to the seminars, the ERP also held 14 workshops 
with 194 participants across both streams. Workshops 
are held over a longer period of time than seminars 
and involve active participation by those who attend. 
Topics in 2011 included: PhD Proposal Writing; Research 
Strategising; Constructing a Social Responsiveness 
Portfolio; and Presenting at a Conference. Eight were 
writers’ workshops, usually two- or three-day retreats, 
designed to help researchers produce accredited research 
outputs. Progress towards publication is monitored after 
the workshop by RD co-ordinators.

Looking after a new generation of        

                                       researchers at UCT

“During 2011, the ERP offered 36 
seminars across both streams, 
attended by 278 discrete participants, 
with many attending several events.”

Figure 10 Number of staff registered with the ERP, 
2003 to 2011 
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PERC funds 
key bird study
The african continent is host to the great majority 
of weaver species in the world – 112 of 117. 
Mapping the breeding distribution and analysing 
variations in colony sizes of these species is 
the goal of phoWN (photos of Weaver Nests,  
http://weavers.adu.org.za/phown.php), a project 
of the animal Demography Unit and the creation of 
Dr Dieter oschadleus. The mapping project helps 
to address issues of food security (certain weaver 
species are voracious consumers of grain), as 
well as to measure the impact of climate change.

PHOWN has an electronic database of more than 
2 500 records and invites ‘citizen scientists’ to take 
photographs of weaver bird nests (with date, GPS 
coordinates, and preferably a nest count) wherever 
they see them and to record these in PHOWN, 
where they can be archived and accessed.  

Professor Les Underhill and Dr Oschadleus received 
a grant from PERC to extend the activities of PHOWN 
into Africa. Dr Oschadleus recently presented 
papers on results from PHOWN, and participated 
in a roundtable discussion at the National Museum 
of Kenya in Nairobi (Kenya is the country with the 
highest diversity of weaver species – over 60 – of 
any country in the world). The overall aim is to 
increase the photographic record for West, Central, 
and East Africa.

In 2011 the Research Office also provided support 
for initiatives in the creative disciplines, including the 
Department of Drama’s initiatives to produce PhDs, and 
the establishment of the South African Journal of Dance 
in the School of Dance.

Since shortly after its inception the ERP has been awarding 
modest grants for research development purposes. 
Recipients are primarily researchers participating in the 
ERP, although under certain conditions mid-career staff 
who have been through the ERP are considered as well. 
The entire grants process is used as a capacity-building 
exercise, from assistance in developing the proposal and 
submitting the application through to the production of 
appropriate outputs that correspond to goals identified 
in the proposal itself. Monitoring of grants and individual 
mentoring support throughout the process is offered by 
one of the RD co-ordinators. In this way, the ERP aims 
to equip researchers with the skills required to compete 
successfully for external grants.

In 2011 grants in excess of R4 million were awarded. 
These included 77 research development grants 
with an average value of R40,000 each. A further 16 
grants were awarded for PhD completions. Nearly 
80 percent of the funding for these grants came 
from the Carnegie Corporation, with university funds 
supporting the remainder.

Supervisors in training
Supervision training is open to all academic staff. 
Supervision training workshops are offered twice a year 
in both the SET and SSLHC streams, and are led by 
senior, experienced UCT academics or retirees and RD 
co-ordinators. The interactive nature of the programme 
is an important feature, as participants continue to be 
drawn from a wide range of academic areas and levels 
of experience, in addition to young staff who are still 
completing their higher degrees. In 2011, supervision 
training workshops were attended by a total of 73 staff 
across both streams.

Granting opportunities: the 
Programme for the Enhancement 
of Research Capacity
While also supporting the development of research 
capacity, PERC specifically assists academics to achieve 
National Research Foundation rating and promotes 
research that is consistent with UCT’s strategic goal to 
be a model research-led university that is mindful of its 
location in Africa.

Since its inception in 2009, 15 PERC grants have been 
awarded, ranging in value from R150,000 to R165,000. 
The grants are designed to promote collaborative, inter-
disciplinary, Africa-oriented research. One of the major 
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ways of generating new knowledge is through the 
creation of forums for debate and discussion.

Three grants were awarded in 2011, for research on 
mineral law for Africa, mapping of weaver bird distribution 
in Africa (see previous page), and exploring the practice 
of child-carrying in Africa. 

A distinguishing characteristic of PERC is that it is 
responsive to initiatives that emerge from academics, 
departments, and faculties; and is also proactive in 
stimulating new transformative research. The PERC 
co-ordinator helps applicants to develop proposals and 
supports them in the research process, through individual 
or small group discussions, seminars, and workshops.

The Mellon Visiting and Retired 
Scholars Mentorship Project

The Research Office also provides a sound framework 
of support for the donor-funded Mellon Visiting and 
Retired Scholars Mentorship Project. This project dovetails 
with the ERP and PERC to build and strengthen a new 
generation of researchers. 

In contrast to the other programmes, a one-on-one, 
discipline-specific mentorship relationship is brokered 

between developing researchers and a visiting or retired 
scholar who commits up to one year of their time. Initially 
launched in 2006 as a three-year project, the AW Mellon 
Foundation has extended its support until the end of 2013.

Since its inception, 34 mentors  have participated in 
the project, the majority of whom were from outside 
South Africa: the United States of America, United 
Kingdom, The Netherlands, Israel, Germany, Canada, 
Nigeria, and  Australia. Approximately 240 researchers 
have benefitted from mentoring interventions, which have 
resulted in a wide range of outputs, for example, peer-
reviewed articles, book chapters, conference papers, 
grant applications, and doctoral graduates.

“Since its inception in 2009, 15 PERC 
grants have been awarded, ranging 
in value from R150,000 to R165,000. 
The grants are designed to promote 
collaborative, inter-disciplinary, Africa-
oriented research. One of the major 
ways of generating new knowledge 
is through the creation of forums for 
debate and discussion.”




