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Messages

South African Minister of 
Science and Technology, 

Derek Hanekom.

Message by the South African Minister 
of Science and Technology

In a globalised world science has no boundaries. 

This book celebrates a remarkable journey of collaboration between South Africa and Germany, one of our 
most valued partners.

Successful economies of the present day rely heavily on the innovative advancement of technologies and the 
simultaneous development of the necessary skills. Germany has distinguished itself in this regard – German and 
South African scientists have been partners in research and publications; and Germany is a strategic partner with 
South Africa as we advance our national system of innovation and consolidate our determination to become a 
knowledge-based economy.

Institutions in our two countries have been cooperating in various fields of science for over 16 years.  This is being 
marked by the German-South African Year of Science 2012/2013, which has served as a platform to expand and 
deepen bilateral cooperation, as well as ensuring that the benefits of science, technology and innovation are felt by 
more of our citizens.

As we intensify our scientific endeavours, South Africa and Germany will place human development initiatives 
and sustainable development at the centre of our joint efforts.

This book highlights just some of the successes of our cooperation. I believe the special partnership between our 
countries will be key in addressing the challenges faced by our nations and the globe. 

Derek Hanekom, MP
Minister of Science and Technology, South Africa
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German Federal Minister of 
Education and Research, 

Johanna Wanka.

Message by the German Federal Minister 
of Education and Research

What are we doing to tackle climate change? What are we doing to guarantee the best possible healthcare 
around the world? How can we make sure that we train enough skilled staff in the long run?

We are confronted with these and similar issues if we want to overcome global challenges. Researchers in both 
countries have worked successfully in a multidisciplinary partnership for almost two decades to find answers 
to these and other questions. In the German-South African Year of Science 2012/2013, researchers on both sides 
have shown what global action can mean for the future in a number of different projects. Whether it was the 
optimization of water systems, in-depth research into infectious diseases, or the development of joint learning 
pathways and improving training, the quality of cooperation was greatly enhanced. This new dimension of 
cooperation is particularly reflected in the decision to set up a shared endowed chair. Its field of research and 
location will be determined in a selection process.

I would like to thank our partners, the Department of Science and Technology in South Africa and all the universities, 
science and intermediary organizations, companies and researchers whose dedication and knowledge contributed 
to German-South African cooperation and a successful German-South African Year of Science 2012/2013. This 
publication documents impressive examples of this collaboration.

Prof. Dr. Johanna Wanka
German Federal Minister of Education and Research
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Chapter 1
Germany and South Africa strengthen cooperation in science and technology – to address global concerns

“For both our 
countries’ 

economies, 
strategic bilateral 
partnerships are 
key in engaging 

with the 
challenges that 

our countries and 
the globe face.”   

Derek Hanekom, 
South African Minister of 
Science and Technology

1.1  Introduction

South Africa and Germany are united by a longstanding, successful partnership. Germany is one of South 
Africa’s main trading partners and one of its biggest investors.  From 1996 onwards, the two countries have also 
enjoyed mutual collaboration in the fields of science and technology.  Celebrating the Year of Science 2012/2013 
is a befitting exercise in recognising the best of this longstanding cooperation. 

South Africa is gearing up for a momentous shift in focus – from a resource-based economy to a knowledge-based 
economy.  This process is spearheaded by breakthrough innovations in science and technology.  

It is knowledge – supported by an emerging information society – that drives productivity, growth and prosperity.  
South Africa’s Department of Science and Technology (DST) has stated that the country’s developmental goals 
can only be achieved if the country takes bold strides towards a knowledge-based economy, in which science and 
technology, and information and learning take centre stage in economic activity.

Unlike in many developing countries, science in South Africa is already deeply woven into the fabric of society.  
Through its science diplomacy, South Africa has sought international partners that have made great inroads 
and recorded major successes along the path towards a fully fledged knowledge-based economy. Germany has 
distinguished itself as a strategic partner in this regard. 

In Germany, education, science and research have long been cornerstones of society and the guarantee for 
innovation and growth.  The goals of the high-tech strategy express these principles in concrete terms – to make 
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Germany the forerunner in solving global challenges and providing convincing 
solutions to the pressing questions of the 21st century.  In its implementation of 
the high-tech strategy, the federal government focuses on five important fields – 
climate/energy, health/nutrition, mobility, security and communication – with 
the aim of tapping into the markets of the future.  The high-tech strategy forms 
a content-related link to innovation policy issues beyond the departments of the 
federal government.  

Individual technology fields are seen as innovation drivers for key technologies, 
or drivers for social change as an important requirement in generating technical 
knowledge.  This integrated approach has received much international attention 
and found widespread support in science and the private sector. 

South Africa is one of the priority countries of the German Federal Ministry 
of Education and Research (BMBF) in the area of scientific and technological 
cooperation (STC).  It is also the BMBF’s most important partner on the African 
continent.  As the strongest economic power in Africa, and blessed with extensive 
raw material resources,  South Africa is an important partner for German industry.   
A number of German STC projects in industry-relevant fields are carried out in 
cooperation with German and South African companies.  

South Africa moreover plays a key role in regional cooperation with the countries 
of southern Africa and in the implementation of the European Union’s (EU) 
Africa Strategy.  Germany and South Africa are important promoters in further 
developing this partnership and coming up with joint concepts for, among other 
things, various coordination measures of the European Research Framework 
Programme – most importantly, the projects CAAST-Net, ERAfrica and ESASTAP 
Plus.

CAAST-Net is a network for the coordination and advancement of Sub-Saharan 
Africa-EU science and technology cooperation; ERAfrica facilitates networking 
of African and European funders of research and innovation, working together 
to jointly finance research and innovation partnerships between the two 
continents; and ESASTAP Plus is a dedicated platform for the advancement of 
European-South African scientific and technological cooperation. 

Whereas Germany has a great deal to offer in the fields of technology and applied 
sciences, South Africa is a research location of unprecedented value. Current 
challenges that people are addressing all over the world – water, climate, energy, 
biodiversity, health and education – are present in South Africa in concentrated 
form.

The bilateral science and technology (S&T) agreement between South Africa and 
Germany was signed on 12 June 1996.  A joint research fund was established after 
the signing to support research and development (R&D) projects in the following 
areas:  agricultural sciences, life sciences, earth sciences, mathematical sciences, 
engineering, physical sciences and health sciences.

Since the signing of this agreement, the level of cooperation between the two 
countries has intensified and increased significantly. South African-German 
bilateral relations in the field of science and technology embrace various projects 
in such areas as manufacturing, technology, innovation systems and biodiversity.  
Research institutions, universities and industrial partners are collaborating in 
a wide range of areas of mutual interest, such as environmental research for 

“Policy-makers and society are facing the 
big challenges of climate change, advancing 

urbanisation, the use of scarce resources, 
securing the world food supply and solving 

global health problems. We must address these 
challenges in a joint effort.”  

Annette Schavan, former German Federal 
Minister of Education and Research
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Former German Federal Minister of Education and Research,  Annette Schavan 
(left) with South African Minister of Science and Technology, Derek Hanekom.

sustainable development (like water resource management, renewable energies 
and biodiversity) as well as in the technologically oriented fields (such as 
advanced manufacturing).  More than 400 research projects have been funded 
jointly.

Germany is a major investor in South Africa. The direct investment volume 
is estimated at more than R33.7-billion over the period 2003-2012, the main 
investment sectors being the automotive industry, chemical industry, as well as 
mechanical and electrical engineering.  In this period, over 71 German companies 
invested in South Africa, providing more than 17 387 jobs in the country.  Major 
German investors include BMW, Siemens, Daimler AG, Volkswagen and Bayer.  

1.2 Initiatives between German and South African research 
institutions

The diversity of issues that fall under the German-South African cooperation 
is highlighted in the prioritised topics of the Year of Science (astronomy, 
bioeconomy, humanities and social sciences, human capital development, 
health innovation, climate change and urbanisation/megacities). German and 
South African research facilities have moreover set their own priorities, which 
include the following:
 
1.2.1 Advanced Manufacturing  

A series of initiatives was set up in the area of advanced manufacturing.  One 
example is the High-performance Machining of Titanium project.  The project 
is a component of the Titanium Centre of Competence funded by the DST.   

The project consortium includes the University of Stellenbosch, the Fraunhofer 
Institute for Machine Tools and Forming Technology, Aerosud (an aviation 
and aerospace company from Pretoria and a supplier for Boeing and Airbus) 
as well as other local universities and companies, which are successfully 
collaborating on this project. The theme of the project is technology and 
competence development relating to high-performance machining of titanium 
metal components, specifically via faster high-precision machining of titanium 
feedstock and/or reduction of scrap via machining of titanium pre-forms or 
near-net shape titanium components (made using powder metallurgy, casting, 
forging and forming methods).  

Contact: 
Garth Williams, Director: Advanced Manufacturing Technology, DST 
Tel: +27 12 843 6435  |  Email: Garth.Williams@dst.gov.za
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A titanium wing tip for an airbus is manufactured at the Rapid Product 
Development Laboratory of the University of Stellenbosch. (Image: Rapid Product 
Development Laboratory)

1.2.2 Clean Energy  

As the world’s top producer of platinum group metals, South Africa has a 
unique opportunity to capitalise on the global demand for energy and rising 
prominence of clean fuel technologies.  Hydrogen is seen as a solution to 
21st century energy problems and research in this field can contribute to the 
world’s knowledge economy.  

DST cooperates with Germany in the following energy-related areas:
•	 a	 three-year	 bilateral	 collaboration	 between	 HySA	 Systems	 and	 Zentrum	

für	Sonnenenergie-	und	Wasserstoff-Forschung	(ZSW)	on	high-temperature	
polymer membrane fuel cell stack design;

•	 a	joint	commercialisation		agreement	between	HySA	Systems	and	a	German	
company is being finalised for the manufacturing of high temperature 
membrane electrode assemblies (HTMEAs), with the aim of establishing an 
HTMEA manufacturing industry in South Africa; and

•	 a	student	exchange	programme	between	HySA	Catalysis	and	Paul	Scherrer	
Institute.

The CSIR Materials Science and Manufacturing Unit is collaborating with the 
Fraunhofer Institute for Solar Energy Systems in Freiburg in the fields of solar 

and fuel cells.  This has resulted in a proposal (under the leadership of Fraunhofer) 
to the European Union’s Seventh Framework Programme (EU FP7) on platinum-
free direct ethanol fuel cells. 

In addition,  the CSIR Materials Science and Manufacturing Unit has a Fraunhofer 
representative on their Energy and Processes Research Advisory Panel, while the 
National Laser Centre of the CSIR has for many years benefited from the excellent 
cooperation with the Fraunhofer Institute for Laser Technology in Aachen.     

Contact: 
Dr Cordellia Sita, Chief Director: Hydrogen and Energy, DST
Tel + 27 12 843 6380  |  Email: Cordellia.Sita@dst.gov.za

1.2.3 BIOTA Southern Africa  

Biodiversity in Southern Africa seems inexhaustible, but this natural wealth is 
threatened by extensive changes in land use.

African and German researchers from various disciplines joined forces to better 
understand the complex relationships between humans and nature.  This led to 
the founding of the BIOTA Africa (Biodiversity Monitoring Transect Analysis in 
Africa; www.biota-africa.org) research network. The “BIOTA Southern Africa” 
project was a major partner in this initiative, which ran from 2000-2010 and 
received financial support from BMBF and numerous African institutions. 

BIOTA Africa investigated the status of the continent’s flora and fauna. In 
addition, researchers within this interdisciplinary network also observed, 
measured and analysed land-use and climate change-induced land-cover 
changes. Based on scientific knowledge aided by a conclusive means of 
measurement, the researchers developed instruments which allow scientifically 
proven predictions as to the future development of biological diversity in 
Africa. Such instruments are indispensable tools to scientifically support policy 
strategies for the sustainable use, cost-efficient restoration and conservation of 
biological diversity.
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Long-term observation is key to understanding the connection between 
biodiversity and land use, one of the central concerns of the BIOTA Southern 
Africa project.  Southern African and German experts from the fields of botany, 
climatology, modelling, mycology, remote sensing, as well as anthropology, 
socio-economics, soil science and zoology collaborated and collated data at 44 
observatories, generating insights into the change in biodiversity in southern 
Africa.  This knowledge provided a sound foundation for the development of 
sustainable land use models. 

Long-term observation is key to 
understanding the connection 

between biodiversity and land use. 

The knowledge generated by the BIOTA Southern Africa project provided a sound 
foundation for the development of sustainable land use models.

1.2.4 Southern African Science Service Centre for Climate Change 
and Adaptive Land Use (SASSCAL) 

Several of the joint German-South African projects have developed into a 
nucleus for larger, cross-border initiatives over the years. For example, out of 
the many years of bilateral cooperation under BIOTA grew the initiative to 
set up two regional competence centres for climate change and adaptive land 
management in southern Africa (SASSCAL) and in western Africa (WASCAL). 

These projects go far beyond a run-of-the-mill research project by building 
permanent high-quality regional research infrastructure in Africa that is 
supported and operated by the African partners with a contribution from 
Germany.  

On 18 April 2012, the former German Federal Minister of Education and 
Research, Annette Schavan, signed a joint declaration in Windhoek to establish 
the Southern African Science Service Centre for Climate Change and Adaptive 
Land Use (SASSCAL) together with her counterparts from the five partner 
countries	of	Angola,	Botswana,	Namibia,	Zambia	and	South	Africa.

In South Africa, SASSCAL is being implemented under the auspices of the DST 
– through the National Research Foundation (NRF) and the Applied Centre 
for Climate and Earth Systems Studies (ACCESS) – with close linkages to other 
relevant role players both nationally and regionally.  The grounding of SASSCAL 
in this institutional matrix ensures that it is sufficiently aligned with the country’s 
national climate change priorities as set out in the 2nd National Communication 
to the United Nations Framework Convention on Climate Change (UNFCCC).

SASSCAL’s main thrusts are research, capacity development, as well as national 
and regional advisory and information outputs (products and services).  SASSCAL 
will conduct climate change research that will guide appropriate development 
and services in southern Africa in an effort to mitigate and adapt to the effects 
of climate change.
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A major focus point in the programme is the importance of getting the research 
(data) to the appropriate role players, stakeholders and service providers in a way 
that it can be used to improve livelihood opportunities within society, hence 
SASSCAL’s mantra “Science for development”.

Contact: 
Jonathan Diederiks, Programme Director: NRF and National Coordinator: 
SASSCAL
Tel: +27 12 481 4104  |  Email: jonathan.diederiks@nrf.ac.za 

A large majority of the population are dependent to some degree on the natural 
resource base as part of their livelihoods. (Image: Malachite Media)

SASSCAL focuses on five thematic areas – climate change, water, forestry, 
agriculture and biodiversity.  (Image: Malachite Media)

1.2.5 Science Partnerships for the Assessment of Complex Earth 
System Processes Programme (SPACES) 

The research programme SPACES was initiated by scholars from the 
University of Hamburg, the Leibnitz Centre for Tropical Marine Ecology 
Bremen and the German Research Centre for Geosciences Potsdam, together 
with their partners in South Africa, Angola and Namibia – in order to assist 
southern Africa in formulating adaptation and mitigation strategies to cope 
with climate change.  

The research programme will be officially launched in 2013. The exchange of 
information and experience between researchers is expected to contribute 
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to the formulation of science-based recommendations to politicians for the 
management of the Earth system. In addition, the sustainable use and the 
preservation of the various ecosystem services in the region will be safeguarded.  

In South Africa, SPACES has given rise to two major projects to be undertaken 
under the auspices of the Applied Centre for Climate and Earth Systems Science 
(ACCESS) – Limpopo Living Landscapes and Wild Coast Living Laboratory.

The Limpopo Living Landscapes project is aimed at understanding the dynamics 
of ecological and cultural landscapes in the northern Limpopo region of South 
Africa in the face of global change. The proposed study areas are part of two 
current UNESCO biosphere reserves and provide a unique natural laboratory.  

The Wild Coast Living Laboratory (WCLL) will be a multi-disciplinary, multi-
institutional research programme that addresses capacity building and training 
in the Eastern Cape region of South Africa. The Wild Coast presents an ideal 
laboratory for studying natural systems in the context of changing climate and 
land use; social systems in the context of still evolving governmental structures 
faced with the imperatives of poverty reduction and land redistribution; and the 
interactions between human and natural systems, both past and present.  

Contact: 
Dr Neville Sweijd, Acting Director and Operations Manager: ACCESS
Tel: +27 21 888 2555  |  Email: nsweijd@csir.co.za / nsweijd@access.ac.za

The study area of the Limpopo Living Landscapes project includes the Vhembe 
Biosphere Reserve.  Only one year after its declaration, the reserve came under 
threat by large-scale coal mining in the Limpopo Valley. The status of the 
Mapungubwe World Heritage Site, part of the Biosphere Reserve, is similarly 
threatened by mining activities on its periphery.  (Images: Malachite Media)



11

German-South African Year of Science 2012/2013

How can we adapt to climate change without having to slow the pace of 
growth?  What will the cities of the future look like?  How can we use resources 
sustainably?  And what can science and research contribute to answering these 
important questions?

South Africa and Germany have come one step closer to providing answers to 
these questions, joining forces to take on responsibility for global challenges 
through a joint Year of Science.  The initiative was officially opened in Cape 
Town on 16 April 2012 by Germany’s former Federal Minister of Education and 
Research, Annette Schavan, and South Africa’s former Minister of Science and 
Technology, Naledi Pandor.  

South Africa and Germany are separated physically by a linear distance of 10 000 
km.  This can be covered by plane in about 11 hours – and mentally in a matter 
of seconds.  The images of the two countries that come to mind are as different 
as chalk and cheese.  South Africa, on the one hand, is known for its impressive 
natural treasures, its fascinating wealth of species, its remarkable history and its 
cosmopolitan character. Germany, on the other hand, is a country of poets and 
thinkers, with a densely populated cultural landscape; a country that is one of 

the driving forces in the development of Europe.  What is it that brings these two 
countries together as partners in the Year of Science?

The Year of Science is a celebration of many years of successful scientific and 
technological collaboration between the German Federal Ministry of Education 
and Research (BMBF) and the South African Department of Science and 
Technology (DST). The two countries have been cooperating closely in joint 
research projects since 1996. Germany has much to offer in the area of technology 
and applied sciences, while South Africa offers a unique location for inter alia 
water, climate, energy, biodiversity and health research.

The main objective of the German-South African Year of Science 2012/2013 has 
been to expand the research cooperation between the two countries.  The feeling 
in both countries has been that global challenges can be overcome by research 
cooperation and sharing of information, perceptions and experiences in a true 
spirit of partnership and mutual exchange.

Informed by the motto “Enhancing science partnerships for innovation and 
sustainable development”, the Year of Science focused on seven strategic themes 

Chapter 2
German-South African Year of Science (YoS)
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– climate change, human capital development, bioeconomy, urbanisation/
megacities, astronomy, innovation in the healthcare industry, and the 
humanities and social sciences.  As a result, the initiative has been of value not 
only to the scientific community, but also to political decision-makers, private 
sector companies, students, educational facilities and members of the general 
public with an interest in science. 

Speaking at the official opening of the Year of Science, Minister Pandor stressed 
that social innovation or innovation for development was a key component of 
the collaboration. “The Communal Waterhouse of the Ikwezi local community 
in the Eastern Cape, intended to support management of water resources, is one 
such example. Further examples include Inkaba yeAfrica, Biota Southern Africa, 
Science for Sustainability, advanced manufacturing and laser technologies,” she 
said.

The German-South African Year of Science 2012/2013 has clearly signalled 
to the world the intention of the two countries to assume joint responsibility 
for tackling global challenges and, with this in mind, their determination to 
intensify their liaison and cooperation.  The project emphasised the diversity and 
excellence of past and present German-South African initiatives and projects 
in the fields of research and technology, and proclaimed the status of the two 
countries as well-established centres of innovation.  

For more information, go to www.germansouthafrican-scienceyear.co.za 

2.1 Opening ceremony – German-South African Year of Science 
2012/2013  

The official opening of the German-South African Year of Science 2012/2013 – 
held at the International Convention Centre in Cape Town – set the scene for a 
series of informative and innovative science and technology events that were 
hosted in South Africa and Germany throughout the year.  
 

The ceremony was attended by representatives of the political and scientific 
communities and by partners in the Year of Science initiative.  The programme 
included presentations and lectures on the bilateral cooperation between 
Germany and South Africa, a tour of the Year of Science exhibition and an 
astronomy symposium entitled “Innovating the future; reaching for the stars”.  
A public exhibition showcased initiatives that cut across all the strategic thematic 
areas identified for the Year of Science.  

At a joint press conference following the opening event, the two ministers clearly 
stated their expectations.  “We hope that this joint effort will provide impetus for 
pioneering projects and innovation,” Minister Pandor said.

Former South African Minister of Science and Technology, Naledi Pandor (left) and 
former German Minister of Education and Research, Annette Schavan explore the 
astronomy display at the Year of Science exhibition. 
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2.2 South Africa’s top women scientists honoured

The German-South African Year of Science 2012/2013 incorporated a number 
of existing activities on the DST’s annual calendar of events, such as the 
Women in Science Awards.  This DST initiative seeks to recognise women who 
have performed exceptionally well in various fields of science, to the benefit of 
their communities.  

The awards were presented to the winners at a gala dinner in Centurion in August 
2012, hosted by the former Minister of Science and Technology, Naledi Pandor.  

Speaking at the event, Minister Pandor said the awards had become a significant 
feature of South Africa’s celebration of Women’s Month.  “Many of us have a very 
esoteric view of science and really do not always make the link that it definitely 
has answers to many of the challenges that our societies have to address,” 
Minister Pandor said.  She called on women scientists to focus on rural areas and 
use science to make a difference to women who have been rendered vulnerable 
by their circumstances.
 

Former Minister of Science and 
Technology, Naledi Pandor, addresses 
the audience at the Women in Science 
awards ceremony. (Image: DST)

Sharing the podium with Minister Pandor was Dr Britta Thege from the Institute 
for Interdisciplinary Gender Research and Diversity at the University of Applied 

Sciences Kiel (Germany).  Dr Thege’s address highlighted the impact of women’s 
former exclusion from, and current under-representation in the sciences.  She 
noted that the historical exclusion of women from science “goes hand in hand 
with a significant loss of talent and potential in terms of new ideas and more 
holistic – sustainable – generation of knowledge”.  

In her address Dr Britta Thege 
highlighted the impact of women’s 
current under-representation in the 
sciences. (Image: DST)

Within this context, Dr Thege described the importance of the awards 
presentation as threefold – by making women’s scientific contributions and 
achievements visible and public; by encouraging and promoting the scientific 
career of individual women; and by creating notable non-stereotyped role 
models.

Prizes worth up to R170 000 (over 16 000 Euro) were awarded in three categories:  
DST Fellowship for Masters and Doctorate Students, Distinguished Women 
Scientists and Distinguished Young Women Scientists.

Professor	 Relebohile	 Moletsane	 of	 the	 University	 of	 KwaZulu-Natal	 walked	
away with the Distinguished Woman Scientist Award.  She has published several 
articles and book chapters on using digital technology and digital story-telling 
in rural communities, with a focus on HIV/Aids education.  She said her goal was 
to ensure that vulnerable societies had all the necessary information about HIV/
Aids. 
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German Ambassador Horst Freitag presented awards to the winners in the 
category Distinguished Young Women in Science, together with Minister Pandor.  
In addition, he presented prizes to the two winners in this category on behalf 
of the German Ministry of Education and Research. The prizes consisted of a 
trip to Berlin for each of the winners to take part in the closing ceremony of the 
German-South African Year of Science in April 2013.

The Distinguished Young Women in Science winners for 2012 were Dr Rapela 
Maphanga (Physical and Engineering Sciences) and Prof. Sarojini Nadar (Social 
Sciences and Humanities).  Dr Maphanga received her PhD in Physics from the 
University of Limpopo and is a senior researcher at the university’s materials 
modelling	 centre.	 	 Prof.	 Nadar	 is	 the	 University	 of	 KwaZulu-Natal’s	 Dean	 of	
Research and an Associate Professor in the university’s Gender and Religion 
Programme.

In the students’ category, seven of the 10 awards went to University of Cape 
Town science students, with prize money ranging from R20 000 to R30 000.  The 
students were required to use the money towards research work or buying a 
laptop for research purposes. 

From left:  Prof. Sarojini Nadar, 
Minister Pandor, Dr Rapela 
Maphanga, Ambassador Horst 
Freitag and Dr Britta Thege.  Dr 
Maphanga and Prof. Nadar were 
the Distinguished Young Women 
in Science winners for 2012. 
(Image: DST)

2.3 Celebrity ambassador for the German-South African Year of 
Science 2012/2013

Professional dancer, judge and television presenter Motshegetsi “Motsi” 
Mabuse acted as ambassador for the German-South African Year of Science 
2012/2013, which saw her actively supporting the bilateral activities of the Year 
of Science.  The South African grew up in Pretoria and has lived in Germany 
for more than twelve years.  

In Germany, Motsi Mabuse is known primarily for her work on TV shows such 
as ‘Let’s Dance’ and ‘Das Supertalent’ and as the South Africa expert for the 
television channel ARD during the 2010 football world cup.  As spokesperson 
for the Year of Science project, Motsi drew attention to the important scientific 
collaboration taking place between Germany and South Africa.  “Since living in 
Germany I have never lost my love for my home country.  I am therefore thrilled 
to be supporting the activities of the Year of Science.  Germany and South Africa 
both face great challenges, which we are best able to tackle together,” said Mabuse 
about her involvement.

Motshegetsi “Motsi” Mabuse (left) 
with Isabel Vogler of the Federal 
Ministry of Education and 
Research. 
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For thousands of years, astronomy has been revolutionising the way humankind thinks about itself.  What is 
more, it has always been a pacemaker, driver and indicator of technological development.  These are just two 
of many reasons why astronomy is one of the seven focal points of the German-South African Year of Science 
2012/2013. 

When did light enter the cosmic darkness? How do galaxies and stars come into being? Are there any planets similar 
to the Earth outside of our solar system? Where is Einstein’s theory of relativity stretched to its limits? These are all 
questions that affect the way we look at ourselves as human beings. They are questions so universal in nature that 
they can be researched only within the framework of extensive international cooperation.

Although astronomy has a long and highly successful academic tradition in Germany, the conditions for exploring 
the heavens in any practical way are unfavourable there. Apart from its changeable weather, Germany, like the 
whole of western Europe, is too densely populated and has too much disruptive light and – at least for modern 
radio telescopy – too much radio interference. 

The situation in huge areas of South Africa is completely different. Not only does it provide a view of the southern 
sky, and therefore the centre of the Milky Way; the country also boasts near-ideal conditions for investigating outer 
space – for example in the Karoo semi-desert a few hours’ drive from Cape Town. The air is dry, and because the 
area has minimal human habitation it has no nocturnal light, no air pollution, no mobile networks and no radio 
interference caused by broadcast stations.

The opportunities that this presents have been recognised by the South African government, which extensively 
supports and funds both astronomical research projects and university education in this field. As a result, South 

Chapter 3
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Exploring new frontiers in science and technology

Not only can 
astronomy 

provide new 
findings about 
outer space; it 
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important 

technical and 
scientific

innovations.
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Africa is now one of the most ambitious countries for astronomical research in 
the southern hemisphere.

One of several projects in which German and South African astronomers 
are collaborating is the Southern African Large Telescope (SALT), the biggest 
individual optical telescope in the southern hemisphere, in whose operation the 
University of Göttingen is directly involved and which has been providing new 
pictures of the southern sky since 2005.

SALT is an international partnership funded by a consortium of international 
partners from South Africa, Germany, the United States, Poland, India, the 
United	Kingdom	and	New	Zealand.	The	construction	phase	was	completed	at	
the end of 2005 and from 2006 to 2009 it entered a period of commissioning and 
performance verification. With observing in full swing since September 2011, the 
telescope is living up to its huge potential as Africa’s Giant Eye on the Universe.

One of the most spectacular astronomy projects in the world at the moment, is 
the Square Kilometre Array, or SKA for short. “SKA is a gigantic radio telescope 
consisting of up to 3 000 parabolic antennae, which will be around 100 times 
more powerful than any of its predecessor devices. It is the largest and most 
ambitious astronomy research project currently being conducted and has been 
planned by astronomers from all over the world for more than a decade,” says 
Prof. Dr Matthias Steinmetz, Scientific Director at the Leibniz Institute for 
Astrophysics in Potsdam.  Upon its completion, which is scheduled for 2022, SKA 
should be the largest radio telescope facility in the world – and scientists will be 
eager to use it to eavesdrop on up to 13 billion years of the Universe’s history.

The debate regarding the location of SKA has been concluded, and it has been 
announced that the antennas will be built in South Africa and eight additional 
southern	African	 states	 as	well	 as	 in	Australia	 and	New	Zealand.	At	 the	 same	
time, South Africa is pressing ahead with other astronomy research projects. 
One of these is MeerKAT, a smaller precursor of SKA, although until the latter’s 
completion it will in itself be the biggest and most efficient radio telescope in 

the southern hemisphere. MeerKAT is already at the development stage and is 
scheduled for completion in 2016. German astronomers from the Max Planck 
Institute for Radio Astronomy in Bonn are deeply involved in this project too, for 
example in the fields of software and instrument development.

What all these projects have in common, is that they require far more than just 
the astronomical equipment in the narrow sense. The SKA, for example, will 
require a data transfer capacity that exceeds the current level of Internet traffic 
in Europe. To achieve this it will need computers of maximum efficiency, data 
networks, and reliable ways of generating electricity in a decentralised way. All 
this demonstrates clearly that astronomy can not only provide new findings 
about outer space; it can also help to develop important technical and scientific 
innovations.

3.1 Southern African Large Telescope (SALT)  

Africa’s Giant Eye on the Universe

SALT is the largest single optical telescope in the southern hemisphere 
and among the largest in the world.  Constructed to probe the nature and 
evolution of our Universe, it can detect the light from faint or distant objects 
in the Universe, a billion times too faint to be seen with the unaided eye – as 
faint as a candle flame would appear at the distance of the moon.  

SALT has a hexagonal primary mirror array 11 metres across, comprising 91 
individual 1.0m hexagonal mirrors.  Although very similar to the Hobby-Eberly 
Telescope in Texas, it has a redesigned optical system resulting in a larger field of 
view and effective collecting area. The telescope and instruments are designed to 
operate from the near ultraviolet to the near infrared (320 to 850 nm), with plans 
to extend the wavelength range further into the infrared to 1700 nm, and offer 
some unique or rare capabilities on a telescope of this size. 
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This magnificent instrument of learning has the power to tackle fundamental 
questions about the Universe, including:
•	 What	was	the	Universe	like	when	the	first	stars	and	galaxies	were	forming?

•	 What	kind	of	worlds	orbit	other	suns?

•	 How	 are	 the	 stars	 in	 nearby	 galaxies	 different	 from	 those	 in	 the	 solar	
neighbourhood?

•	 On	the	largest	of	scales,	how	did	the	Universe	begin	and	what	will	it	become?

•	 How	do	quasars	and	gamma	rays	outshine	billions	of	stars	like	the	sun?

SALT is able to probe quasars and enable scientists to view stars and galaxies a 
billion times too faint to be seen by the unaided eye.  It is able to undertake a 
wide variety of scientific studies.  It can:
•	 detect	rapid	variations	in	brightness	and	motion	of	many	different	types	of	

objects, allowing the study of the most extreme processes;

•	 take	 images	 through	 narrow-band	 colour	 filters,	 building	 up	 virtual	 3D	
images of objects;

•	 look	for	polarised	light	from	highly	magnetised	regions	or	where	scattering	
is taking place; and

•	 observe	very	faint,	distant	galaxies.

The telescope is situated at the South African Astronomical Observatory (SAAO) 
field station near the small town of Sutherland in the semi-desert region of the 
Karoo, about 380 km from Cape Town. 

Contact: 
Dr Patricia Whitelock, Director: South African Astronomical Observatory 
Tel: + 27 21 460 9318  |  E-mail: paw@saao.ac.za 
Link: www.salt.ac.za 

The Southern African Large Telescope – a magnificent instrument of learning. 

3.2 South African National Space Agency  (SANSA)

Leading the way in African space science and technology

SANSA is South Africa’s government body for the promotion and use of space.  
It fosters cooperation in space-related activities and research in space science, 
seeks to advance scientific engineering through human capital, and supports the 
creation of an environment conducive to the industrial development of space 
technologies within the framework of national government.
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SANSA, which started operating as a public entity on 1 April 2011, is tasked 
with implementing South Africa’s space science and technology strategy and 
programmes to improve livelihoods, increase scientific literacy, intellectual 
capital, new knowledge and space applications and favourably position South 
Africa within the community of space-faring nations. The agency acquires 
and disseminates space satellite imagery required by governmental entities, 
stakeholders and clients, provides state-of-the art ground station facilities 
and services which include satellite tracking, telemetry and command as well 
as launch support, in-orbit testing, mission control and space navigation, 
while focusing on research within basic and applied space science and leading 
development activities related to space systems and sub-systems. 

SANSA’s six key focus areas – Earth Observation, Space Operations, Space Science, 
Space Engineering, Human Capital Development and Science Advancement – 
are the building blocks for creating a viable and effective space programme.

Contact: 
Vaneshree Maharaj, Corporate Communications Manager, SANSA
Tel: +27 12 842 7800  |  E-mail: information@sansa.org.za 
Link: www.sansa.org.za 3.3 German Aerospace Center (DLR)

DLR is the national aeronautics and space research centre of the Federal Republic 
of Germany.  Its extensive research and development work in aeronautics, space, 
energy, transport and security is integrated into national and international 
cooperative ventures.  

In addition to its own research, as Germany’s space agency, DLR has been given 
responsibility by the federal government for the planning and implementation 
of the German space programme. DLR is also the umbrella organisation for 
the nation’s largest project management agency.  DLR has approximately 7 400 
employees at 16 locations in Germany.  Its headquarters is in Cologne and it has 
offices in Brussels, Paris, Tokyo and Washington D.C.

“South Africa is ready to 
collaborate with other African 

space-faring nations and 
to offer its experiences and 
facilities to those African 

countries that wish to develop 
their indigenous space 

capabilities.”  
Naledi Pandor, former Minister of Science and Technology
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Bilateral relations between DLR and SANSA have developed markedly since the 
International Aeronautic Congress in Cape Town in 2011.  The relations were 
extended at a German-South African Year of Science 2012/2013 workshop in 
Oberpfaffenhofen, Germany, on 12-13 July 2012, as well as through the signing 
of a memorandum of understanding. Contacts in various fields were established 
and the potential for collaboration discussed (e.g. in communication and 
navigation as well as atmospheric research).  Cooperation is most advanced in 
remote sensing and the operation of ground stations.  A group also visited DLR’s 
new S-band antenna in Weilheim during the workshop.  In view of South Africa’s 
extensive experience in this field, collaboration is of particular interest.

Johann-Dietrich Wörner (right), 
Chairperson of the Executive Board 
of the German Aerospace Center and 
Sandile Malinga, CEO of the South 
African National Space Agency shake 
hands after signing a memorandum 
of understanding in 2012.

Contact: 
Dr Thomas Weissenberg, Head of International Cooperation, DLR 
Tel: +49 2203 601 2141  |  E-mail: thomas.weissenberg@dlr.de
Link: www.dlr.de

3.4 Funded project 

3.4.1    “The South African sky above Germany”

Project title: ASA2012 – Astronomy with South Africa

SA research leaders: Dr Rodney Thebe Medupe and 
Dr Sivuyile Manxoyi

German research leader: Dr Cecilia Scorza

SA institutions: North West University (NWU), Mafikeng and 
the South African Astronomical Observatory, 
Cape Town

German institution: House of Astronomy, Heidelberg

Nature of cooperation: Schools competition, summer school, 
conference and a visit to South Africa for the 
prizewinners

Astronomy holds a special place among the natural sciences as it encompasses 
almost all fields of physics and offers numerous links to neighbouring disciplines. 
Many phenomena of astronomy can only be discovered with the help of 
computer science, chemistry, biology, geography, geology, mineralogy and 
meteorology. In an increasingly specialised world, astronomy has thus acquired 
the character of a universal science.  

German-South African activities are taking advantage of this universal appeal – 
firstly to awaken an interest in natural science among South African and German 
learners, students and teachers and secondly, to strengthen international 
cooperation between astronomers and science communicators.

To mark the celebration of the German-South African Year of Science 2012/2013, 
a two-day Astronomy symposium was held in Cape Town on 17 and 18 April 
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2012. This brought together astronomers, astronomy educators and science 
communicators from both countries to share experiences, reflect on research, 
share best practices and explore platforms for collaboration.

The idea to collaborate in communicating astronomy to the public, training 
teachers and developing materials was born out of this session and a joint 
proposal was submitted to the BMBF.   

The German-South African Year of Science 2012/2013 sponsored projects 
addressed the astronomy target groups by means of various specialist events.  
First of all, a nationwide schools competition was organised in July and August 
2012, with the aim of giving three selected German schools the opportunity to 
each conclude a partnership with a South African high school.  The plan was 
to develop a convincing concept for such a partnership, providing for both 
astronomical and cultural activities between learners from the two countries.  

The three winning teams were the Einstein-Gymnasium Neuenhagen, CJD 
Christophorusschule Königswinter and Carl-Bosch Gymnasium Ludwigshafen.  
In March 2013 each school sent a delegation consisting of one teacher and two 
learners to South Africa, where they visited their partner school and presented 
joint projects at the National Science Festival in Grahamstown in the Eastern 
Cape from 13 to 19 March 2013. The learners have started to work on various 
projects, including rocketry and asteroid search using robotic telescopes.

Secondly, in September 2012, three South African students were selected to take 
part in the “Astronomy and Cosmic Physics” summer school of the International 
Max Planck Research School organised by the University of Heidelberg and the 
Max Planck Institute for Astronomy.  In return, training officers from the House 
of Astronomy travelled to Grahamstown to attend the 2013 National Science 
Festival.

Another important event was a conference entitled “The South African sky above 
Germany”, held at the House of Astronomy in Heidelberg from 16 to 19 October 

2012.  It was dedicated to aspects of astronomy as related to education and 
publicity and the opportunities for the introduction of this science in schools.  
Altogether 21 teachers from South African high schools and astronomers took 
part in the training sessions, presentations and workshops.  On the final two days 
of the conference, the participants were joined by a group of 25 teachers from all 
of Germany’s federal states. 

The highlight of the conference was the event entitled “The South African sky 
above Germany” at the House of Astronomy, which was attended on this final 
day of the conference by some 100 German and South African guests.  Following 
a varied supporting programme of activities about astronomy in South Africa, 
the conference drew to a close with the official announcement of the winners of 
the schools competition.

A further positive outcome of the visit to Germany was an opportunity for the 
South Africans to brainstorm ways in which to enhance their cooperation on 
astronomy outreach across South Africa.  

 

The South African delegation at the 
Mannheim Planetarium, where they 
participated in a discussion on the 
role of planetaria in society. (Image: 
SAAO)

 

At the Max Planck Institute of 
Astronomy, the South African 
delegates were taken on a tour of 
the telescopes located on the site. 
(Image: SAAO)
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Chapter 4
Bioeconomy

The raw materials of our future

Some may see rolling green oceans, or colourful tapestries of flora.  Others see the fuel of the future. 

How can we use bio-based systems to live sustainably and at one with nature?

The Earth has everything we need to live:  food, water and energy.  But the needs of an ever-increasing global 
population are growing all the time. This, in turn, is placing pressure on resources, especially in industrialised 
countries.

Bioeconomy encompasses the sustainable use of natural resources. Its twin concerns are sustainable agricultural 
production for food security by producing healthy and safe foods, and the generation and use of energy resources 
made from biomass.  The long-term objective is to switch from an oil-based to a bio-based industry by applying 
innovative technologies.

A knowledge-based bioeconomy offers huge opportunities for economic development in emerging countries; and 
for sustainable growth in highly developed industrialised nations.

A knowledge-
based 

bioeconomy 
offers huge 

opportunities 
for economic
development 
in emerging 

countries.
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4.1 Funded projects

4.1.1 The role of structural biology in the bioeconomy

Project title: Structural Biology for the Bioeconomy:  
Infectious Diseases and Biotechnology

SA research leader: Prof. Trevor Sewell

German research leader: Prof. Eckhard Hofmann

SA institution: University of Cape Town

German institution: Ruhr University of Bochum

Nature of cooperation: Conference

As part of its drive towards becoming a mature, knowledge-based economy, 
South Africa has confirmed the bioeconomy as a major focus area to establish 
new commercial ventures employing highly skilled professionals and requiring 
a strong emphasis on research and development.

The Structural Biology for the Bioeconomy Conference 2012 (SBBE 2012) – 
which formed part of the German-South African Year of Science 2012/2013 –
explored cooperation with Germany to help achieve these goals to the benefit of 
both countries. The conference was held in Cape Town during December 2012.

Improved understanding of biological macromolecules profoundly affects all 
sectors of the bioeconomy, industrial manufacturing, human and animal health, 
and agriculture.  In addition, the determination of their structure yields by far 
the greatest insight into their function and mechanism.  Structural biologists 
from South Africa and Germany gathered to present current work in this field 
and plan future collaborative work.

Some of the issues and themes explored included structure determination of 
protein and macromolecular complexes, larger structures such as viruses and 
organelles within living cells and even the structures of specialised arrangements 
of cells.  Study of these areas has made a real and significant impact on infectious 
disease research, industrial enzymes, nanobiotechnology and drug design.  Work 
in this field has improved our understanding of the mechanism of infection by 
pathogens, structure-guided design of interventions in the form of drugs, and 
preventative measures such as vaccines and barrier creams.

The impact of this field of endeavour extends beyond health innovation to 
the design of enzymes to make new industrial chemicals, the design of novel 
herbicides and pesticides, the design of energy efficient industrial processes 
exploiting engineered enzymes, as well as the use of these enzymes for 
environmental remediation.

The instruments and techniques used to create the visualisations that structural 
biologists use, are at the pinnacle of humankind’s technological achievements.  
They include laser based microscopes, cryo-electron microscopes, nuclear 
magnetic resonance spectrometers, synchrotrons and supercomputers.  The 
high end equipment in each category is extraordinarily expensive and is not 
available in Africa.  South African structural biology is therefore dependent on 
being able to obtain access to the instruments.

Outcomes
South Africa’s National R&D Strategy and the National Biotechnology Strategy, 
both emphasise the importance of the biosciences and biotechnology as drivers 
of economic growth.  The development of a bioeconomy remains central to the 
DST’s Grand Challenges.  South Africa remains committed to a long and healthy 
life for all South Africans; employment through economic growth; a skilled 
and capable workforce to support an inclusive economy; vibrant, equitable, 
sustainable rural communities contributing towards food security for all; and 
protection and enhancement of our environmental assets and natural resources.
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South Africa’s bioeconomy strategy combines the ideals of sustainable, high-
tech agricultural and industrial processes with minimal negative impact on the 
environment.  The same knowledge base that will drive the bioeconomy will be 
available to improve human health by enabling cost-effective, novel remedies 
for the diseases of Africa.

From left:  Prof. Eckhard Hofmann, Ruhr University of Bochum;  Maja Clausen, 
German Embassy in South Africa;  Prof. Stefan Raunser, Max Planck Institute of 
Molecular Physiology, Dortmund;  Prof. Wolf-Dieter Schubert, University of the 
Western Cape;  Isabel Vogler, BMBF;  Ben Durham, Director: Biotechnology, DST, 
South Africa and Prof. Trevor Sewell, University of Cape Town.

A visualisation of the capsid of the 
human immunodeficiency virus 
(HIV) presented at the conference 
by Dr Owen Pornillos.  The capsid 
encloses the genetic material of the 
virus and has an unusual shape.  
The virus cannot spread unless the 
capsid forms.  Understanding of the 
molecular interactions that lead to 
the formation of the capsid at the 
atomic level has opened the way to 
new drugs to combat HIV infection.

Electromagnetic fields accelerate 
electrons in the superconducting 
resonator. (Copyright: European 
XFEL)
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Access to X-ray research facilities for experiments in structural biology is scarce. 
During the SBBE 2013 conference, experts from the Hamburg unit of the European 
Molecular Biology Laboratory shared recent research highlights from their 
community and outlined modes of access to German facilities for a national 
community like the one from South Africa.  The German Electron Synchrotron (DESY) 
is a national research centre in Germany which operates particle accelerators used 
to investigate the structure of matter. The new synchrotron radiation beamlines 
at PETRA III on the DESY campus in Hamburg may become more accessible to 
South African researchers.  The image shows the tunnels for beamlines during the 
construction phase. (Copyright: European XFEL) 

4.1.2 Mycotoxins in the food chain 

Project title: Mycotoxins in the food chain:  food safety risks, 
methods of detection, detoxification

SA research leader: Prof. Altus Viljoen

German research leader: Prof. Hans-Ulrich Humpf

SA institutions: Stellenbosch University,  Medical Research 
Council,  Agricultural Research Council,  
South African Grain Laboratories

German institutions: University of Münster and others

Nature of cooperation: Conferences

Mycotoxins are naturally occurring toxic secondary metabolites of fungal origin 
that contaminate agricultural commodities before and/or after harvest.  When 
large amounts are ingested, mycotoxins will result in abnormalities and sickness, 
and in extreme cases, death in humans and animals.  Concerns regarding the 
occurrence of mycotoxins in food and feed have grown during the last few 
decades, because of their implications for human and animal health, the difficulty 
involved in their control, and their impact on the local and export markets.

Depending on the type and amount of mycotoxin ingested, acute and chronic 
damage can be caused to the liver, kidneys, gastrointestinal tract, reproductive 
system, central nervous system and immune system.  The resulting complications 
can include immuno-suppression, impaired growth, various cancers and death.  
A synergistic effect between mycotoxin exposure and some important diseases 
such as malaria and HIV/Aids has been suggested.
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Mycotoxins are mainly produced by fungi in the Aspergillus, Penicillium and 
Fusarium genera, and can occur in grains, cereals, nuts and fruit.  Factors that 
contribute to mycotoxin contamination of food and feed include environmental 
extremes, the socio-economic status of communities, and the scarcity of 
available food.  Some mycotoxins can be a particular problem among resource-
poor people in rural communities. 

As part of the German-South African Year of Science 2012/2013 activities, a 
delegation of German scientists visited their South African counterparts to 
discuss international developments and collaboration on the importance, 
detection and control of mycotoxins in food and feed. As part of this event, a 
one-day workshop “Mycotoxins in food and feed” was held at the Stellenbosch 
Institute for Advanced Studies in February 2013.  The objectives of the workshop 
were to share information and stimulate discussion on the status of mycotoxin 
contamination of food and feed in the two countries, and to discuss recent 
research developments globally.

The workshop was aimed at those working in the agricultural sector, the food 
and feed processing industries, the health sector, government officials and 
policy makers, private business and exporters, as well as scientists and analytical 
laboratories.

 

A wheat spikelet infected with 
Fusarium graminearum, which 
produces trichothecene mycotoxins.

 

A South African group of scientists 
visited their German counterparts 
at the University of Münster in 
September 2012.
 

A maize cob infected with Fusarium 
verticillioides, which produces the 
mycotoxin fumonisin.

  
Maize kernels infected with 
Aspergillus flavus, which produces 
the mycotoxin alfatoxin. 
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Chapter 5
Climate Change

Climate change, climate consequences, climate adaptation – from research to practical implementation

Ironically, 
Africa is the 

continent 
with the 
lowest 

emissions of 
pollutants, 
yet climate 

change 
threatens 

to hit it the 
hardest.

Global climate change is one of the most pressing problems confronting us today. Researching its causes keeps 
scientists around the world hard at work, as does the question of how to deal with its consequences. 

Based on the knowledge acquired, it is known that as climate change progresses, there will be more extreme 
weather events throughout the world, and long-lasting periods of heat or heavy rain will increase in many regions. 
This is one of the findings in the current “Special Report on Managing the Risks of Extreme Events and Disasters 
to Advance Climate Change Adaptation” of the IPCC (Intergovernmental Panel on Climate Change) of November 
2011.

Another finding is that it will be impossible to halt climate change in the short term. In addition, strategies for 
dealing with the consequences of climate change, for adapting to changing conditions and for preparing protective 
measures against the possible consequences have so far proved inadequate.

South Africa is one of the countries that are already feeling the effects of climate change. Weather extremes such 
as droughts and floods have become noticeably more frequent over the last few years. Ironically, Africa is the 
continent with the lowest emissions of pollutants, yet climate change threatens to hit it the hardest.  The effects of 
climate change are evident much earlier and much more intensely in southern Africa than in other regions of the 
world, mainly because the correlations between climate change and human-induced environmental influences 
such as forest clearance and overfishing are particularly strong here.

Questions of how the climate is likely to change, what consequences can be expected for land use and water 
management, for example, and what solution strategies are available are becoming ever more urgent in the region. 
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Researching climate change, its causes and effects, as well as the issue of climate 
adaptation and risk management therefore rank among some of the most 
important focal areas in joint German-South African research projects.  Subjects 
such as closed ecosystems, management of water resources, change in soils and 
the effects of intensive agricultural practices are of particular relevance in the 
projects.  The more information that can be put to use from these areas and the 
more divergent the viewpoints to be considered, the more successful scientists 
are likely to be in putting measures in place to assist communities in their 
response  to climate change. 

One thing is clear:  the risks posed by future extreme weather events must be 
prevented first and foremost in those places where they occur at regional and local 
level. The prerequisites to achieve this, however, must be created at international 
level – through research, knowledge sharing and technology transfer.

Important in this context is the further exploration of the causes of climate 
change as part of joint marine and polar research.  Known as the Earth’s “climate 
chambers”, the polar regions in particular provide important information 
on climate change.  Mathematical models which would enable the reliable 
interpretation of existing climate data are still lacking.  Acquiring more and 
better data is thus extremely important to aid our future understanding of the 
climate. 

The grant project IWRM (Integrated Water Resource Management), aims to 
improve the setting up and expansion of a sustainable water and drainage 
infrastructure in dry regions such as South Africa through joint research projects.  
In collaboration with South African partners, German water technologies, 
for example, are adapted to the climate, environmental, economic and social 
conditions in South Africa, while integrated planning instruments are developed 
for sustainable use of water resources.

One thing all these research projects have in common is the goal of more 
accurately predicting future developments in climate and being able to 

undertake effective measures aimed at lowering risk at an early stage.  This goal 
can be reached by developing climate adaptation strategies and by gaining a 
better understanding of the Earth system through basic and applied research.

5.1 Inkaba yeAfrica 

Inkaba yeAfrica is a joint initiative of the German and South African Earth 
Science communities to study the Earth System in all its complexity, and to 
provide a platform of excellence in research training and capacity-building. 

The name derives from the Isixhosa word for “navel”, through which everything 
is recycled, evoking the sustaining connection of mankind with the Earth.  Inkaba 
yeAfrica addresses grand challenges related to climate change, sustainable 
resources, clean water and energy by studying the dynamic interactions among 
the solid earth, the biosphere, the atmosphere and oceans, and human activities. 

Inkaba yeAfrica is “Big Science”.  The programme comprises over 20 subprojects 
(see www.inkaba.org), many of which involve the layout of major research 
infrastructure including marine research vessels, earth-orbiting satellites and 
sophisticated laboratories. The scope of research is what sets this programme 
apart from other Earth science initiatives worldwide.  Topics include food 
security and soil degradation; climate evolution and adaptation; the interplay of 
landscapes and biodiversity;  the formation and effective utilisation of mineral 
resources; and the structure and geologic history of the South African continent 
and its margins, including offshore hydrocarbon systems.  Inkaba partners have 
established geomagnetic, gravity and geodetic stations and linked them into 
global Earth observation networks. 

Inkaba yeAfrica was initiated in 2003 and has achieved flagship status because 
of its wide scientific scope, its blend of pure and applied research, and its fully 
integrated programme of capacity building.  At the end of phase II in 2012, 
more than 20 leading universities and research institutes in both countries were 
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actively involved in the programme.  A total of 193 students have been, or are 
currently engaged in research projects, and over 200 degrees have been granted 
(21 candidates with multiple degrees). 

Other measures of success include a research output of over 70 papers in 
leading international journals and a number of successful spin-off projects like 
the German Research Foundation (DFG) Priority Programme SAMPLE (www.
sample-spp.de), the ICDP Barberton drilling project, and the development of 
internet-based remote operation of the German Research Centre for Geosciences 
(GFZ)	Potsdam	SIMS	lab.	

In the arena of education and capacity-building, Inkaba yeAfrica has given 
impetus to the Science & Technology Train initiative of the Tshwane University 
of Technology and to the new Earth Stewardship Science curriculum of the 
Nelson Mandela Metropolitan University in Port Elizabeth.  Inkaba yeAfrica is 
scientifically coordinated through the Africa Earth Observatory Network (AEON) 
in	Port	Elizabeth	and	the	GFZ	in	Potsdam.	

Food security is one of the research 
topics addressed by the Inkaba 
yeAfrica initiative. (Image: Malachite 
Media)

5.2 Funded projects 

5.2.1 Technology alone does not guarantee transition to  
sustainable society

Project title: Technological Innovations for a 
Low Carbon Society

SA research leader: Prof. Roseanne Diab

German research leader: Prof. Dr Sigmar Wittig

SA institution: Academy of Science of South Africa

German institution: Germany Academy of Science, Leopoldina

Nature of cooperation: Seminar / Workshop in SA

Notwithstanding the technology focus of this workshop, one of the key issues 
to emerge during the discussions was the fact that technological innovation 
to address climate change will be hindered, unless it dovetails with social and 
financial innovation.

Climate change is one of the greatest global challenges of the 21st century, 
requiring collective action from national governments to reduce the emission of 
greenhouse gases and implement successful adaptation measures.  Technological 
innovation is an integral part of this response.  However, research shows that 
technology roll-out must be accompanied by strategic oversight and the right set 
of tools for catalysing the individual, social and political shifts crucial to making 
the transition to a low-carbon society.

In October 2012, the Academy of Science of South Africa (ASSAf), in collaboration 
with the German Academy of Science, Leopoldina (one of the oldest learned 

The scope of research is what sets the Inkaba 
yeAfrica  programme apart from other Earth 

science initiatives worldwide.  
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societies in the world), hosted a German-South African Year of Science conference 
on Technological Innovations for a Low Carbon Society at the green-star rated 
Nedbank Menlyn Maine building in Pretoria. 

Prof. Roseanne Diab, Executive Officer of ASSAf says, “We are extremely satisfied 
with the outcomes of the conference.  Our aim was to draw on the collective 
expertise of German and South African scientists and engineers to address the 
topic, share ideas and to provide evidence-based information that will be useful 
and relevant for policymakers in both countries.  I believe we have achieved that 
and paved the way for further cooperation.”

The conference was attended by leading German solar power experts, who 
presented the latest innovations in this field.  The keynote speakers for the event 
included Imraan Patel of the DST, Joanne Yawitch from the National Business 
Initiative and Peter Lukey from the Department of Environmental Affairs.

In addition to the need for social initiatives to encourage behavioural change 
such as consumption reduction and environmental citizenship, several other 
issues emerged during the workshop.  This included the urgent need for a clear 
direction as to how to achieve the goal of transitioning to a low carbon society.  
There is a general consensus of the need to do so, but there remains no clear 
direction how to get there. 

Participants spent some time discussing the importance of cooperation among 
all players, from all energy sectors, when attempting to achieve a sustainable 
energy mix.  Furthermore, while renewable energy supply is important, there are 
many demand-side measures that need to be implemented to increase energy 
efficiency.

Researchers from Germany and South Africa delivered presentations on a variety 
of case studies, lessons learnt and technology innovations which have worked 
in different contexts.  Themes included:  “Building resilient societies through 
innovation; Innovation processes in South Africa: How is technology driving 
growth?”; “Smarter cities: Creating opportunities through innovation”; “Food 
security in South Africa: Looking through the food-energy-water nexus lens”; 
“Integrated energy, water and food approach: Understanding the meganexus” 
and “What is needed to increase R&D and innovation in low carbon technology”.

This conference was a good example of the role that science academies can play 
in providing a forum to debate issues of national importance.  Through their 
convening power, science academies are able to create a platform that brings 
together people from different sectors and with varying perspectives.

Lastly, the conference opened doors for future collaboration between Germany 
and South Africa and also between the business sector, academia, government 
and NGOs.  The conference was well attended and attracted a diversity of 
participants, including government officials, academic experts and students 
from various disciplines, NGOs and the business sector.

“South Africa can be viewed as a playground for 
finding own low carbon solutions to help solve 

challenges related to climate change under different 
climatic, social and economic conditions. The country’s 
abundance of coal and its disproportionately high role 
in South Africa’s energy mix results in greater necessity 
to mitigate.  There is vast potential for wind and solar 
energy.  Add to that the excellent research landscape 

and wealth of knowledge, and you have perfect 
conditions for finding alternative ways to deal with 

entrenched challenges.” 

Markus Bollmohr, German Embassy, South Africa
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Some of the delegates at the workshop with South African research leader Prof. 
Roseanne Diab (far right) and German research leader Prof. Sigmar Wittig (third 
from right).

5.2.2 SA forges a future as manufacturer of hydrogen and fuel cell 
power systems

Project title: Fuel cell power systems for the 
South African market

SA research leader: Dr Olaf Conrad

German research leader: Dr Peter Beckhaus

SA institution: HySA/Catalysis at University of Cape Town

German institution: ZBT	gGmbH

Nature of cooperation: Seminar / Workshop in Germany and one in SA

Hydrogen South Africa, branded as HySA, aims to establish South Africa as one 
of the few nations in the world that export high-value products into the growing 
international hydrogen and fuel cells markets.  As custodian of some 80% of the 
world’s platinum and rhodium reserves, South Africa’s future role is no longer 
exclusively as a supplier of raw materials but as a manufacturer of value-added 
components.  This is one important step in the transformation from a resource-
based to a knowledge-based economy.  HySA is a national flagship project in this 
process.

HySA/Catalysis, co-hosted by the University of Cape Town and Mintek, is one of 
three centres of competence established by the DST to implement its Hydrogen 
and Fuel Cell Technologies Research Development and Innovation Strategy.  
Tasked with the establishment of a technical and scientific base for distinctly 
South African contributions to the global hydrogen and fuel cell technology 
know-how, the mandate of HySA/Catalysis includes the components in the 
early part of the value chain, catalysts and catalytic devices.

“The Energy unit of the Technology Innovation Agency 
(TIA) focusses holistically on the energy value chain, 

from resources generation, transmission, distribution 
to end-use, and stimulates certain areas of the global 
energy debate as a means to generate solutions. TIA 

also has a strong interest in new technologies in 
respect of clean coal technologies and ocean power, 

and is closely monitoring developments with regard to 
geothermal and micro-scale hydropower sources.”  

Dr Tsakani Mthombeni, General Manager: Energy, TIA
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As part of the German-South African Year of Science 2012/2013, HySA is 
spearheading a project which draws together industry, research centres and 
associations, with the aim of informing the German and South African science 
and SMME communities about HySA and the resulting business opportunities 
in South Africa.

The kick-off workshop “Fuel cell systems for the South African Market” on 10 
October	2012	in	Stuttgart,	Germany	was	co-organised	by	Dr	Peter	Beckhaus	(ZBT	
Duisburg, Germany) and Dr Olaf Conrad (HySA/Catalysis, South Africa).  It was 
co-sponsored	 by	 ZBT	Duisburg	 and	HySA/Catalysis	 and	 supplemented	 by	 an	
NRF, German-South African Year of Science 2012/2013 grant.

The participation of three of Germany’s most influential hydrogen and fuel 
cell technologies (HFCT) associations is very important in establishing fruitful 
collaboration between the two economies. The German Machine Industry 
Association (VDMA) was represented by Power Systems group managing 
director, Dr Johannes Schiel.  The German national HFCT organisation NOW 
sent their division head for Early Markets, Dr Wolfgang Axthammer.  Mr Thomas 
Kattenstein of the EnergieAgentur NRW, the fuel cell agency of the state of 
Northrhine-Westphalia highlighted the importance of the South African market 
to that highly industrialised state.

The German participants were first introduced to the South African HySA 
programme by Dr Olaf Conrad, Director of HySA/Catalysis.  The three centres 
of competence then each presented an overview of their activities (Dr Dmitri 
Bessarabov, Director of HySA/Infrastructure, Prof. Bruno Pollet, Director of 
HySA/Systems and Dr Olaf Conrad, Director of HySA/Catalysis). Dr Peter 
Beckhaus discussed in his presentation the German fuel cell programmes and 
landscape.

Dr Sharon Blair, key programme manager for Portable Power Systems at HySA/
Catalysis described supply chain opportunities in South Africa, both for German 

and South African companies.  She also presented on existing supply chain 
activities involving HySA/Catalysis and South African industry associations in 
preparation for fuel cell component manufacture.

Dr	Joachim	Scholta	of	the	ZSW	research	centre	summarised	the	successful	skills	
and knowledge transfer of a German-South African research collaboration 
between	ZSW	and	HySA.

Materials and 
Components

Components and 
Systems

Systems and  
Infrastructure

Value Chain

A future hydrogen economy will require three key technical components: 
electrolysers, fuel processors and fuel cells. There is great potential that South 
Africa can beneficiate its platinum group metal resources in the country when 
HySA is successful.
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High-level presentations were given during the HySA ZBT workshop. From left: 
Dr Peter Beckhaus (ZBT Duisburg), Dr Sharon Blair (HySA/Catalysis), Muhammed 
Sayed (Technology Innovation Agency), Vinny Pillay (DST), Maja Clausen (German 
Embassy in South Africa) and Dr Olaf Conrad (HySA/Catalysis).

5.2.3 The ‘miracle’ of modern mass spectrometry

Project title: The power of mass spectrometry:  Solving 
problems in areas of Health Sciences, Biodiversity 
and Global Change, Food Security

SA research leader: Dr Heather G. Marco

German research leader: Dr Stefan Walter

SA institution: University of Cape Town

German institutions: University of Osnabrück and 
University of Münster

Nature of cooperation: Seminars, workshops

A German-South African Year of Science 2012/2013 project – which started 
out as a two-day workshop at the University of Osnabrück in Germany held in 
August 2012, designed to provide some 40 young and experienced researchers 
with a fundamental introduction to mass spectrometry as a tool to solve some 
crucial scientific problems – has gone way beyond its initial intention and had 
several positive spin-offs.  These include the bestowal of a sought after Humboldt 
Alumni Award for Innovative Networking Initiatives by the African-German 
Network of Excellence in Science, a follow-up workshop in January 2013 and 
several emerging potential collaborative projects.

South African scientists Dr Heather G. Marco, a young female researcher from a 
formerly disadvantaged background, and Prof. Gerd Gäde, a German citizen who 
took up the position of chair of zoology at the University of Cape Town in 1989, 
have collaborated with various scientific groups in Germany over the past 14 to 
20 years;  inter alia those in Münster and Osnabrück.  Together with their German 
colleagues they organised the workshop to highlight the power of modern mass 
spectrometric methods to solve scientific problems related to food security, 
health innovation and changes in biodiversity as a result of climate change. 

“The German industry participants were impressed with 
the activities in South Africa and are interested in exploring 
the commercial opportunities.  The research organisations 
are also interested in collaborations, but are  –  of course  –  
dependent on availability of funded collaboration projects. 

South Africa has now been put on the radar screen of German 
companies and government associations as a potential 

partner country for future fuel cell development activities.” 

Dr Olaf Conrad, Director of HySA/Catalysis
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What is mass spectrometry?
Mass spectrometry (MS) is an analytical technique that measures the mass-to-
charge ratio of charged particles.  It is used for determining masses of particles, 
for determining the elemental composition of a sample or molecule, and for 
elucidating the chemical structures of molecules, such as peptides and other 
chemical compounds.

Scientists from both countries, as well as members from industry delivered 
presentations highlighting the advantages and expected results of using various 
modern mass spectrometry methodologies and techniques. 

The workshops also included hands-on practical exercises using the actual 
instruments at the University of Osnabrück.  This “science in action” approach 
gave the participants the opportunity to use the mass spectrometers and 
experience for themselves the extraordinary power of problem-solving inherent 
in these technologies. 

They were able to use the mass spectrometers to perform simple experiments in 
the subject area discussed earlier in the day.  Experts guided this experimental 
part.  It was hoped in this way to show the strength of collaboration between 
the two countries and to attract scientists to take up such joint endeavours 
and, especially to motivate enthusiastic Masters and Doctoral students to join 
existing partnerships. 

The specific objectives of the project (as conceptualised with co-applicants, Prof. 
Gäde from UCT, Dr Stefan Walter from the University of Osnabrück and Dr 
Simone König from the University of Münster) were to provide a fundamental 
introduction to mass spectrometry, as well as expert lectures to highlight how 
these methods could be used successfully to detect changes in the biodiversity of 
animal groupings before and after a climate change event, to detect and identify 
specific substances that are relevant to diagnose various serious diseases and to 
purify, identify and characterise the most important hormonal regulators in 
insects.  These insects might be either beneficial to agriculture (pollinating bees), 
crop-destroying (certain grasshoppers and butterfly larvae) or disease vectors 

(malaria and yellow fever mosquitoes),  the idea being to use that information 
for the design of novel insecticides, which mimic peptides, to help food security 
or to design mimetics that interact with the disease vector insects.

The initial two-day workshop, attended by some 40 people, was an ideal 
opportunity to show young scientists studying life sciences or health sciences 
the type of co-operation possibilities that are available and that have taken place 
between SA and Germany.  To this end, a website was designed by Dr König and 
populated with information (http://YoS2012.uni-muenster.de).  Each participant 
received a folder containing publicity information on the German-South African 
Year of Science 2012/2013, as well as product details from the industry speaker 
representing Bruker Daltronics in Bremen, and funding opportunities available 
for postdoctorate students from the Alexander von Humboldt Foundation.

Bruker is very active in building and refining the instrumentation for mass 
spectrometry, as well as the necessary software development and specific 
method optimisation for novel applications. 

On the second day of the workshop Dr Marco, who is an ambassador scientist 
for the Alexander von Humboldt Foundation, provided information on funding 
opportunities for collaborative research between the two countries via the 
BMBF, Alexander von Humboldt Foundation and DAAD programmes. 

Looking ahead
The event was intended to serve as a platform for planning future collaborative 
research.  To this end, Dr Marco has subsequently successfully applied for an 
Alexander von Humboldt Alumni Award to enable networking and co-operative 
research with Prof. Reinhard Predel (University of Cologne) and a young 
Namibian researcher Dr Ndafuda Shiponeni (University of  Namibia).  This is 
one of three Humboldt Alumni Awards for “Innovative Networking Initiatives 
by the African-German Network of Excellence in Science”.  The award, which is 
valued at €25,000, was presented to select projects that are particularly suited to 
promoting the development and expansion of the African-German Network of 
Excellence in Science (AGNES) .
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Dr Marco and Prof. Gäde are also planning a sabbatical period at the University 
of Osnabrück in the second half of 2013 to do collaborative studies with Dr Hans 
Merzendorfer and Dr Walter.  

Furthermore, after the successful two-day workshop events, the NRF agreed to 
Dr Marco using the remaining funds for a come-back event in January 2013.  This 
follow-on workshop was held at the University of Münster, and students who 
had participated in the first event in August 2012 were invited to report back on 
their use of mass spectrometry in various projects. New topics were introduced 
by experts and new interested students were encouraged to attend, to reinforce 
and strengthen the SA-Germany link.

Ambassador scientist for the Alexander von Humboldt Foundation and University 
of Cape Town zoologist Dr Heather Marco (right) with Alexander von Humboldt 
Foundation President Prof. Helmut Scwartz (4th from right) and President of  the 
German Academic Exchange Service (DAAD) Prof. Margaret Wintermantel (4th 
from left). Seen with them are several other Humboldtians from around the world.

The presenters included young 
scientists and established ones 
from both countries, plus members 
from industry who highlighted the 
advantages and expected results 
in the above topics by using the 
methodologies of matrix-assisted 
laser desorption/ionisation time-of-
flight (MALDI-ToF) and electrospray 
ionisation (ESI) mass spectrometry. 

5.2.4 GEO-FUTURE:  Inkaba yeAfrica

Project title: A Symposium on Earth System and 
Stewardship Science:  GEO-FUTURE Inkaba 
yeAfrica and beyond

SA research leader: Prof. Maarten de Wit

German research leader: Dr Robert Trumbull

SA institution: Africa Earth Observatory Network (AEON), 
Nelson Mandela Metropolitan University

German institution: German Research Centre for Geosciences

Nature of cooperation: Symposium in Germany

Meeting the global challenges of climate change, ecosystem diversity and 
sustainable natural resources depends on understanding the Earth system.  This 
has been the central goal of the flagship German-South African cooperation 
programme Inkaba yeAfrica. Since 2003, about 200 postgraduate students and 
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young scientists in the two countries have engaged in collaborative, cutting-
edge research and training.

The awareness of climate change and its impact on human habitat has moved 
from the scientific community to the public and political arenas.  However, none 
of the challenges related to climate change, sustainable resources, clean water 
and energy can be solved unless we understand Earth as a dynamic system, with 
complex interactions among the solid earth, the biosphere, the atmosphere and 
the oceans. 

GEO-FUTURE :  Earth stewardship science in Africa, everyone’s 
a stakeholder
Each year mentors and students meet for a week to exchange ideas.  Students 
present their project progress (orally and with a poster), and attend technical 
short courses as well as cultural events.  The annual workshop is held alternately 
in Germany and South Africa. This year it coincided with the German-South 
African Year of Science 2012/2013. 

The GEO-FUTURE workshop held in Potsdam and nearby Berlin in November 
2012, showcased the achievements of the Inkaba yeAfrica programme at the end 

of Phase II.  The workshop involved a scientific symposium as well as planning 
sessions for future initiatives. The 100 science contributions were grouped 
into four theme areas: Earth observation and geodynamics; Mineral resources;  
Energy resources;  as well as Landscape evolution, ecosystems and land use.

Some 64 students and 40 mentors from ten universities across South Africa 
travelled to the Potsdam workshop.  Sixteen students and four mentors from the 
Nelson Mandela Metropolitan University‘s Department of Geosciences made up 
the largest group of participants.  Their hosts, the Helmholtz Centre for Earth 
and Environment, is Germany’s leading research centre for Geosciences. 

The scientific symposium was rounded off with evening guest lectures on 
“Climate change in the Arctic“ (the Alfred-Wegener-Institute, Potsdam) and on 
“Biodiversity	 in	 evolving	 landscapes“	 (the	Bavarian	 State	 Zoology	Collections,	
Munich; and the AEON Centre for Geoecodynamics, University of Stellenbosch).  
The central public event of the workshop was an evening lecture in Berlin’s 
famous Urania Hall entitled “Earth stewardship science in Africa, with everyone 
a stakeholder”.  The 64 student delegates from South Africa benefited from short 
courses and visits with their German counterparts to the Free University and 
the	Natural	History	Museum	in	Berlin,	and	the	Potsdam	Geoscience	Centre	GFZ.

The workshop participants from South Africa represented twelve universities and 
research centres in addition to the National Research Foundation. The German 
participants came from five universities and five research centres (Helmholtz and 
Leibniz Associations, Federal Institute for Geosciences and Natural Resources), 
and from the Ministry for Education and Research. A highlight of the week-long 
workshop was the welcome address by His Excellency the Ambassador of South 
Africa, Rev. Dr Makhenkesi Arnold Stofile, in the Natural History Museum.

The students were fascinated by the exhibits of rocks, minerals, fossils and 
biology samples, including collections of Alexander von Humboldt and other 
famous German naturalists.

“The GFZ German Research Centre for Geosciences in 
Potsdam hosted the ninth Scientific Workshop of Inkaba 

yeAfrica in 2012.  The year 2012 marks the conclusion 
of Inkaba Phase 2, but this is by no means the end of our 

collaboration.  New initiatives and new partnerships, 
especially among German universities, and not least the 

quality and enthusiasm of students and young scientists in 
the programme promise a bright future.“

Prof. Maarten de Wit, Nelson Mandela Metropolitan University
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The broad scope of research themes in Inkaba yeAfrica sets it apart from other 
Earth science programmes, and this scope is captured in the contributions to the 
workshop programme.

Apart from student presentations and posters (all students have to present their 
year’s work in a short oral presentation and a poster display), and a number 
of technical short courses, this year’s workshop also focused on the future of 
Inkaba – hence the title:  “GEO-FUTURE”. 

Inkaba yeAfrica’s contribution to the “Global Change Grand Challenge”
Over the last decade, teams of Inkaba yeAfrica scientists have been surveying 
a cone-shaped sector of the Earth from its core to space, enclosing South 
Africa and the Southern Ocean at its solid surface, and tracking the history and 
interactions of its components into the past.  South Africa is the chosen research 
site since it is quite simply one of the best natural laboratories in the world for 
this kind of work.

The goal is to “examine those natural phenomena that provide fundamental 
insights into the workings of planet Earth, and which impact the socio-
economic development of both countries”. Since 2011, Inkaba yeAfrica has 
become a central component of the DST‘s “Global Change Grand Challenge“, and 
is managed through the Africa Earth Observatory Network (AEON) at Nelson 
Mandela Metropolitan University. 

Capacity building is embedded in all Inkaba yeAfrica projects, and the 2012 
programme supported 162 graduate students.  Inkaba yeAfrica today comprises 
no less than 20 sub-programmes.  During 2012 alone the programme involved 
179 students and 13 institutions.

Inkaba yeAfrica is “big science“ and the scale and complexity of research themes 
are what set it apart from other Earth science efforts, globally.  It is also special 
because it explicitly explores and incorporates the links between the solid earth, 
its fluid envelopes – the latter being the sole focus of most Earth system science 
programmes concerned with global change – and its planetary setting in space.  

His Excellency Rev. Dr Makhenkesi Stofile, Ambassador of South Africa with 
participants of the GEO-FUTURE workshop at the opening reception in the 
famous ‘Hall of Dinosaurs’ at Berlin‘s Natural History Museum. (Image: Ilya 
Veksler)

The entire Inkaba delegation at the front entrance to the GFZ-Potsdam – German 
national research centre for Geosciences.
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Chapter 6
Health Innovation

Overcoming healthcare challenges together

Infectious 
diseases 

transcend 
international 

borders, giving 
rise to global 

health problems 
and highlighting 

the ethical 
responsibility 

of sharing 
healthcare 

knowledge and 
expertise.

The healthcare industry gives rise to a large number of innovations that noticeably improve our quality of life.  
How can we ensure that our communities benefit from these innovations? 

Personal health is an important consideration for people throughout the world.  Maintaining personal health can 
be challenging as living conditions vary and infectious diseases transcend international borders, giving rise to 
global health problems and highlighting the ethical responsibility of sharing healthcare knowledge and expertise.  
Recognising that collaboration in the healthcare industry is vital, South Africa and Germany have entered into a 
number of major partnerships and collaborative research projects in this field. 

Germany, as a high-tech location, has traditionally not only been playing a prominent role in the international 
pharmaceutical industry, but its ground-breaking research in medical technology and biotechnology has also 
ensured an excellent healthcare system based on this healthy research landscape.  

South Africa’s healthcare system, on the other hand, still bears the legacy of apartheid.  Although the government 
of Nelson Mandela introduced free basic medical care for all South Africans, there are considerable differences 
between basic government and private healthcare facilities.  South Africa moreover bears the burden of epidemic 
diseases such as malaria and tuberculosis and, the greatest threat of all, HIV/Aids. 

German-South African research collaboration in healthcare is mainly channelled towards facing these challenges 
head on.  One of the main aims is to speed up the development and evaluation of new vaccines and drugs for the 
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prevention and treatment of HIV/Aids, malaria and tuberculosis.  The research 
is primarily conducted within the framework of the European and Developing 
Countries Clinical Trials Partnership (EDCTP).  EDCTP was originally founded as 
the European Economic Interest Group (EEIG) in 2003 to tackle the challenges of 
the global health crisis and fight the three most severe diseases linked to poverty 
– HIV/Aids, malaria and tuberculosis. 

One example of projects funded under EDCTP is the “Alisa” study, which began 
in 2011 and will run until 2014.  The joint study is being carried out by the 
University of Munich and the University of Limpopo and is aimed at evaluating a 
new medical treatment for HIV based on generic drugs.  Another, more practical 
example is the mobile diagnostics laboratory developed by the Fraunhofer 
Institute for Biomedical Engineering and Stellenbosch University to support the 
care of patients with infectious diseases such as HIV/Aids and tuberculosis in the 
rural region around Cape Town as a rolling diagnostics and therapy unit.  The 
unit is fitted with an integrated analysis laboratory.
 
The fundamental goal of both countries is to strengthen the internationalisation 
of health research by setting up joint research infrastructure and advancing 
international coordination of research programmes.  The idea is to speed up the 
conversion of research findings into practical applications as well as to share 
experiences in prevention research and health education, both of which are of 
particular importance for South Africa.

New partnerships and collaborative projects were initiated as part of the 
German-South African Year of Science as an incentive for German universities, 
non-university research institutes and companies to devise new approaches to 
collaboration with partner facilities in South Africa, in line with their scientific 
strengths and problem-solving skills.  These partnerships and collaborative 
projects aim to expand the capacities of German development-related research 
and create reliable networks in the long term. 

6.1 Funded project 

6.1.1 PDT – a promising new low-cost therapy for South Africa 

Project title: Photodynamic therapy (PDT) as minimal invasive 
therapy – an innovation in healthcare for SA

SA research leader: Prof. Heidi Abrahamse

German research leader: Prof. Rudolf Steiner

SA institutions: Laser Research Centre, University of 
Johannesburg and the National Laser Centre, 
CSIR

German institution: Institute for Laser Technologies in Medicine and 
Measurement Technology, University of Ulm

Nature of cooperation: Conference

Photodynamic therapy (PDT) is an innovative treatment method that can be used 
to diagnose and treat surface tumours and precancerous stages early on.  The 
minimally invasive therapy is relatively low-cost and has been common practice 
in Germany for quite some time in the areas of dermatology, ophthalmology, 
ear-nose-throat medicine and internal medicine.  In South Africa, there is no 
clinical application despite intensive basic and in vitro research.

At a conference entitled “PDT as minimal invasive therapy – an innovation in 
healthcare for South Africa” held at the University of Johannesburg in October 
2012, researchers from Germany and South Africa shared ideas and probed the 
vast potential of PDT for South Africa in particular.  At the opening ceremony, 
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South Africa’s Deputy Minister of Health, Dr Gwen Ramokgopa, outlined the 
importance of new and innovative treatments necessary in South Africa to deal 
with the disease burden currently faced by the country’s healthcare system.

In keeping with the principles of the German-South African Year of Science 
2012/2013, the conference focused on the bilateral exchange of ideas among 
the specialists and guests in attendance. The target group included graduate, 
postgraduate and PhD students, clinical physicians as well as researchers at 
the participating institutes. Topics covered both research and clinical aspects 
and applications of PDT. These were addressed by plenary lectures from 
international experts in Photochemistry, Photobiology, Lasers, Laser Medicine 
and Biochemistry from Germany, Egypt and South Africa, as well as postgraduate 
students.  

One of the distinct goals of the event was to intensify the exchange of ideas 
among the younger generation of scientists in both countries and stimulate 
other research efforts and clinical training in PDT applications, also at an 
international level.

Following the presentations, an open panel discussion was held in which all 
conference delegates were invited to participate.  Delegates discussed the best 
ways forward in implementing PDT as an effective tool in treating a variety of 
diseases and ailments in South Africa.  The following issues were highlighted:  
future collaborations, engagement of South African clinicians in PDT trials and 
future application and implementation of PDT in South Africa. 

In attendance at the opening ceremony of the conference were, from left: Dr Horst 
Freitag (German Ambassador in South Africa), Dr TJ Moore (UJ), Dr Angelika Rueck 
(Ulm University), Prof. Peter Berlien (Elisabeth Clinic Berlin), Dr Karin Kunzi-Rapp 
(Ulm University), Prof. Rudolf Steiner (Ulm University) and Prof. Heidi Abrahamse 
(UJ).

PDT is an innovative treatment 
method that can be used to diagnose 
and treat surface tumours and 
precancerous stages early on.  
(Image: Wikimedia Commons)
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Globalisation, the Internet, new technologies … we are currently facing challenges that our grandparents’ 
generation could never have imagined.  New technologies generate knowledge at an ever increasing rate.  In 
such a rapidly changing world, how do we keep pace with global developments, today and in the future? 

Knowledge has become the currency of the post-industrial society and all areas of society are increasingly 
dependent on it.  New technologies emerge rapidly, yet some of the technologies applied at this very minute are 
already on their way out and, with them, the professional qualifications linked to them.

Developments invariably contain an element of risk but, more importantly, they also represent enormous 
opportunities.  A large number of these developments may be irreversible.  It has become vital for us not only to 
keep pace with new developments, but also to mould and shape them to our advantage. 

To enable us to influence the momentum, direction and nature of new developments, we need highly trained and 
educated people; creative people, with the ability to use unexpected challenges to the advantage of humankind.  
People who think one step further and develop innovative solutions to problems that we don’t even know exist.  
These people are the most valuable resource on this planet.

Human capital development is an interdisciplinary topic that cuts across education, lifelong learning, and 
gender mainstreaming, and approaches challenges such as the brain drain and unemployment from a scientific 
perspective.  It is one of the main items on the agenda of every sustainably designed economic policy – in a country 
like Germany, that has limited raw materials, as well as in the emerging national economy of a country like South 
Africa. 

Chapter 7
Human Capital Development

Meeting the challenges of tomorrow

Our lives are 
changing faster 
than ever before.  

How can we 
ensure that 

our children 
get a firm grip 
on tomorrow’s 

world?  And how 
can we prepare 
them optimally 

for the challenges 
that the future 

holds?
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Without any noteworthy raw materials to bolster its economy, Germany’s 
survival in the competitive international arena ultimately depends on its ability 
to continuously create the required platforms to advance education and training 
and equip its people with excellent qualifications in a range of different sectors.  
This ensures an excellent and motivated workforce in all sectors, ranging from 
researchers and qualified specialists to dedicated public service employees. 

Although blessed with an abundance of natural resources, South Africa too has 
come to realise that the greatest wealth of a country lies in an abundance of well-
educated and well-trained people who are qualified and prepared to work hard 
to tackle the challenges of the future.

The research and scientific collaboration between the two countries, which 
started in 1996, has come to focus strongly on human capital development in its 
various forms.  This is characterised in particular by close cooperation between 
non-governmental and non-university research and educational institutions.

The Alexander von Humboldt Foundation, for example, has granted 232 research 
fellowships and six research awards to South African scientists to date.  During 
the same period, 16 young German scientists visited South Africa on a Feodor 
Lynen grant.  The Alexander von Humboldt Association of Southern Africa 
(AHASA) was founded in 2009 to further intensify cooperation between the 
two countries.  Its members also include Humboldtians from other countries in 
southern Africa.

South Africa is also one of the most important countries in Africa for the 
German Academic Exchange Service (Deutsche Akademische Austauschdienst - 
DAAD).  It awards grants to hundreds of German and South African students 
and researchers every year, has its own information office in Johannesburg and 
is active in the fields of automotive engineering and political science in South 
Africa through two long-term professorships.

This partnership, as well as many other joint projects between German and 
South African institutions and between individual scientists, underscores the 
significance attached to education and bilateral exchange.  Both countries know 
that it has become vital to educate and train the workforce in order to overcome 
the challenges that the future will most certainly bring.

7.1 German Academic Exchange Service (DAAD) – grooming the 
leaders of the future

DAAD is the largest academic exchange organisation in the world. It 
represents the German higher education system abroad, promotes Germany 
as an academic and research destination, and helps to build ties between 
institutions around the world.  

DAAD has 14 regional offices and 46 information centres worldwide, where 
those interested in studying and doing research in Germany are provided with 
information and advice.

The fact that DAAD has a South African office which is based at the University of 
the Witwatersrand, and has a Memorandum of Agreement with the NRF which, 
among other things, enables it to support local students studying in South Africa, 
shows how firmly entrenched its activities are in the country. 

On the international programmes, scholarships are offered to South African 
students to study in Germany.  DAAD also offers opportunities for research stays 

“Instruction in youth is like engraving in stones.” 
African proverb
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for university academics and scientists and a bilateral exchange of academics 
(programme managed by the NRF).  One of the programmes is a long-term 
lectureship during which German researchers stay in a foreign country for a 
period of up to two years.  There are currently 21 lecturers in Africa under this 
programme.  

The possibility of extending this capacity-building initiative to rural universities 
or universities of technology by means of a memorandum of understanding is 
currently being investigated.

DAAD aims to equip young academic elite from around the world to become 
leaders in the fields of science, culture, economics and politics.

Contact: 
Dr Ralf Hermann, DAAD representative and visiting lecturer at the German 
Department, University of the Witwatersrand, Johannesburg
Tel: +27 11 717 9334  |  E-mail: daad@wits.ac.za  
Link: www.ic.daad.de/johannesburg/about.htm

Interview with Cay Etzold 
from the German Academic 
Exchange Service (DAAD)

  
Cay Etzold is Head of the 
Department for Eastern and 
Southern Africa at DAAD. 

How is DAAD involved in South Africa, and what is the significance of the 
German-South African Year of Science 2012/2013 in this context? 
For DAAD, South Africa is one of the focal countries in southern Africa.  In 
particular, German students, graduates and scientists benefit from the various 
research possibilities there.  DAAD has been active in South Africa for several 
decades, awarding grants to South Africans regardless of colour even before the 
end of the apartheid era.  The exchange has intensified over the last 10 years.

The German-South African Year of Science makes it clear, once again, just what 
possibilities are available for academic exchanges and presents a whole series of 
interesting examples that could well be worth imitating in one way or another.  
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Which DAAD activities are taking place in this context? 
DAAD has taken part in the Year of Science with a wide range of initiatives, from 
a major alumni seminar organised together with the Alexander von Humboldt 
Foundation (AvH) to a series of public lectures on selected research topics, and 
even webinars about the South African university system, to name just a few 
examples.

What exactly is the nature of the research exchanges and university 
collaborations between Germany and South Africa that are supported by 
DAAD? 
German scientists and students really appreciate the possibilities offered by 
on-site research in South Africa, so at the moment the exchange is stronger in 
that direction.  In specific terms, 395 Germans and 205 South Africans received 
support in the past year.  In total, however, 465 Germans and 421 South Africans 
were receiving support in 2011, as this figure also takes into account long-term 
support for South African scholarship students studying for Masters or PhD 
degrees. 

The cooperation with the NRF, which is enjoying considerable success, was 
expanded in recent years.  At the end of 2011, DAAD collaborated with the NRF 
to adjust its rates, which has definitely made the joint grant programme for 
Masters and PhD courses even more attractive.

I am particularly delighted that we have seen an increase in the level of exchange 
in the projects supported by DAAD.  This clearly shows that South Africa is a 
desirable partner country when it comes to university collaborations.  DAAD is 
now supporting 24 such university collaborations and specialist centres in an 
extremely wide range of programmes.  These include six research collaborations 
in the new BMBF-funded programme, “Welcome to Africa”, which is based on 
a sustained research cooperation with African partners and is aimed, at least 
partly, at improving the African expertise of young German scientists.

In the context of the German-South African Year of Science, the topic of 
“sustainability” is particularly significant.  In your opinion, how do research 
grants contribute to sustainable development in the research landscape? 
Part of the focus of the “Welcome to Africa” programme is on the development 
and expansion of sustainable research structures.  However, these structures can 
only be created if there are qualified specialists and scientists available.

I believe research grants are an excellent tool for training such experts, and a tool 
that must definitely not be neglected.  Researchers don’t appear overnight, but 
rather they have to develop their research field by constantly comparing notes 
and taking new findings into account.  It is specifically for this sort of constant 
and sustained exchange that grants are necessary. 

Previously, you were Head of the Alumni and Partnership Programmes at 
DAAD.  What significance do you think these networks have, particularly with 
regard to South Africa? 
In conjunction with AvH, DAAD organised a large-scale alumni conference 
at the start of the Year of Science.  The topic “Higher Education and Research 
Transformation in South Africa and Germany” clearly highlighted the 
challenges being faced in South Africa and Germany, and that the alumni can 
make a contribution that cannot be underestimated.  South African alumni are 
established in their own country, they are part of a wide range of networks and, in 
some cases, they have kept up contact with their German partners.  Maintaining 
sound working relationships with their contacts and involving them in new 
collaborations is clearly worthwhile.

What advice would you give to interested German students and scientists who 
would like to take part in a research exchange with South Africa?  What sort of 
experiences can this type of bilateral cooperation provide? 
First of all, you need to be open to new challenges.  Of course, that is not only 
true about South Africa, but I do feel that it is particularly important precisely 
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in that case to take a close look at the challenges that the country is facing.  And 
my own personal experience has shown how important it is to find out a little 
about the recent history beforehand.  This may perhaps make it clear just how 
great a burden has been placed on the shoulders of the scientists, lecturers and 
teaching staff in terms of training future generations.  I think it is particularly 
important to encourage students and graduates from South Africa from the very 
outset to visit Germany, as this may possibly give them a new insight into their 
own country.

7.2 Alexander von Humboldt Foundation (AvH)

 

Interview with Dr Thomas 
Scheidtweiler

Dr Thomas Scheidtweiler heads the 
Africa and Middle East department 
at AvH.

How does the Foundation involve itself in South Africa and what significance 
does the German-South African Year of Science 2012/2013 have for it? 
The Foundation awards research fellowships and grants to outstanding scientists.  
In its “Vision for 2030”, South Africa’s National Planning Commission formulated 
the objective that, in future, 5 000 doctorates – three times the present figure 
– should be achieved each year.  These intentions are the right ones – science 
and research make it possible for a society to develop autonomous and suitably 
adapted solutions for current and future challenges.  

In the age of globalisation it will cost us dearly if we fail to invest massively in 
science.  The accumulation of knowledge is like a key that is required to utilise 
the benefits of globalisation and control its negative effects.  And as each 
country contributes only in part to the world’s growth in knowledge, scientific 
collaboration is becoming more and more important. 

Who are the Foundation’s activities aimed at? 
The Foundation’s target group consists of researchers with doctorates.  It is 
important that this group should grow quickly.  In pursuing this objective, we 
put the emphasis of cooperation on strengthening scientific excellence and 
quality.  That is the trademark feature of our foundation, whose alumni, the 
“Humboldtians”, include 49 Nobel Prize winners.  

In this context, the German-South African Year of Science is a great opportunity 
to intensify the exchange of views and experiences.  We are grateful that we, 
in conjunction with DAAD and with the support of BMBF, were able to stage a 
major alumni conference in Cape Town to kick off this important year.  During 
the Year of Science the scientific exchange with South Africa has been intensified 
in a variety of ways.  The building of networks within South Africa, too, has given 
important momentum to this initiative – as was demonstrated by, inter alia, the 
Humboldt Kolleg with its project on “World View and Way of Life in the Ancient 
World”, which took place in Stellenbosch. 

What exactly are “Humboldt Kollegs”? 
“Humboldt Kollegs” are regional and specialised conferences organised by 
Humboldtians. This once again demonstrates the broad impact that support 
geared towards outstanding research personalities can unleash – over the past 
three years, members of the Humboldt “family” in 54 countries have organised 
almost 160 Humboldt Kollegs with financial backing from the Foundation.  
These events were attended by some 10 000 scientists in all, including more than 
500 from Germany. 
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“Sustainability” plays an important part in the German-South African Year 
of Science 2012/2013. Is the awarding of research fellowships and research 
awards also having a sustained effect? 
The support and encouragement given to outstanding scientists is an activity we 
carry out at the relay, the switch point, and not on the centrifugal masses.  The 
impact of this work is highly diverse and can often only be seen decades later.  

There are many ways in which scientists strengthen their societies’ capacity for 
self-help.   At first they do it with their research ideas, by drawing up their own 
and suitably adapted, problem-solving strategies for sustainable development in 
their respective countries.  They also make a structural contribution by setting 
up educational and research structures. Also of particular importance is the 
responsibility that they bear for establishing an educated and suitably qualified 
middle class.  The experiences that researchers gather in international scientific 
cooperation and the possibilities that they offer through their involvement in 
international networks of excellence, radiate out into civil society in many ways.

In South Africa in particular, the number of your Foundation’s alumni, the 
“Humboldtians”, is comparatively high, not only in the research and teaching 
field, but also in the areas of economics and society.  What is so special about 
South Africa as a location? 
As far as science and research are concerned, South Africa is the most advanced 
nation in Africa and still has something of a pioneering role in this area.  Before 
the German-South African Year of Science commenced, the Foundation 
appointed two further Humboldt Ambassador Scientists in South Africa so that 
this country’s enormous potential for collaboration could be exploited even 
better.  One of the central objectives is to focus particularly on female scientists, 
as well as on research locations which did not gain in significance until the post-
apartheid era. 

The German Federal Ministry of Education and Research is supporting 
the international collaboration between the two partner countries, not 
least financially. How do you assess the significance of the international 
collaboration – specifically with South Africa? 
At the moment, four Humboldt Ambassador Scientists from the Foundation in 
South Africa are informing South Africans about Germany as a research location 
and about the Foundation’s support programmes.   In no other country in the 
world do we have more people doing this unpaid voluntary work.  This shows 
how important South Africa is in this collaboration.  

But let’s return to the country’s pioneering role.  When leading scientists 
from the entire Humboldt network in Africa established the “African-German 
Network of Excellence in Science” (AGNES) last year, they decided that the 
founding management committee should be based in South Africa. AGNES is 
striving, within the framework of the German-South African Year of Science and 
through funding of the BMBF, to establish a “Neville Alexander remembrance 
initiative” that will benefit science and research throughout Africa.  

“In the age of globalisation it 
will cost us dear if we fail to invest 

massively in science.” 
Dr Thomas Scheidtweiler, 

Alexander von Humboldt Foundation
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7.3 Neville Alexander Memorial Fund

 

Former South African revolutionary, 
Prof. Neville Edward Alexander 
(Image:  Herman Agenbag) 

To coincide with the German-South African Year of Science, the AvH 
Foundation launched the ‘Neville Alexander Memorial Fund’ with support 
from the BMBF.  The selection of winners was recently completed.  Three of 
the six prizes were awarded to South Africans. 

This special initiative is dedicated to the former Humboldt scholar Professor 
Neville Alexander, a comrade of Nelson Mandela.  In April 2012, Prof. Alexander 
opened a joint conference organised by the Foundation and DAAD, and 
supported by the BMBF, at the start of the German-South African Year of Science 
in Cape Town. Immediately afterwards, he began his research residence in 
Germany at the invitation of the Foundation; however, he was forced to cancel 
this due to a serious illness.  Prof. Alexander died in August 2012 at the age of 76.  
The memorial fund in his name is directed at scientists in South Africa and other 
African countries by calling on the way that, as a researcher, he was committed 
to establishing independent capacities in education and research far beyond 
national boundaries.

The Neville Alexander Memorial Fund is focused on three key aspects:
•	 Financing	an	“institutional	partnership	for	promoting	the	African-German	

Network of Excellence in Science (AGNES)”. AGNES unites outstanding 
African scientists with close links to Germany (Humboldt scholars) who, 
along with their German partners, represent ideal ‘bridgeheads’ for German-
African scientific co-operation. The institutional partnership aims to 
promote the following goals:

- creation of a cross-regional contact structure to strengthen scientific 
excellence in Africa;

- promotion of regional integration and specialist exchange among the 
leading powers in science in Africa and their German partners; and

- introduction of young scientists to the research location that is Germany.

Support for this latter goal includes the “African-German Network of Excellence 
in Science Grant for Junior Researchers”, which is awarded by AGNES to 15 
postdoctorate students. The financial award is accompanied by support from 
experienced scientific mentors.

•	 Awarding	 three	 “Humboldt	 Alumni	 Awards	 for	 Innovative	 Networking	
Initiatives by the African-German Network of Excellence in Science”.  The 
awards, which are valued at €25 000, were presented to select projects that 
are particularly suited to promoting the development and expansion of 
AGNES: 

- Prof. Samuel G.K. Adiku, Ghana, “Towards the Establishment of an 
Effective Humboldt Network in Ghana”;

- Prof. Hamadi I. Boga, Kenya, “A Network for Capacity Building in 
Molecular Biology and Bioinformatics in Eastern Africa”; and

- Dr Heather G. Marco, South Africa, “Tri-Nations Network to Promote 
Modern Approaches to the Study of Biological Diversity:  South Africa-
Namibia-Germany”.



47

German-South African Year of Science 2012/2013

•	 The	 presentation	 of	 “Humboldt	 research	 awards	 in	 memory	 of	 Neville	
Alexander” was made to three outstanding African researchers – South 
African psychiatrist Soraya Seedat, South African elementary particle 
physicist Cesareo Augusto Dominguez and Kenyan environmental 
toxicologist Joseph Owuor Lalah.  These researchers are expected to provide 
important impetus for research-based solutions for major challenges in 
emerging and developing countries.  The winners have been invited to 
conduct research in Germany and to collaborate with German colleagues.

7.4 Funded projects 

7.4.1 German-South African Science Award 

The German-South African Science Award is aimed at raising awareness of 
the meaningful collaboration and strong links that have been forged between 
the two countries. The award is an initiative of the Southern African-German 
Chamber of Commerce and Industry.

The annual Science Award ceremony increases the visibility of this cooperation 
as it provides a platform to inform the target audience about other German-
South African initiatives in the field of science, research, innovation and 
education.  The award moreover serves to strengthen partnerships between the 
Southern African-German Chamber of Commerce, its member companies and 
leading South African institutes in the field of science, research, innovation and 
education.

Under the German-South African Year of Science 2012/2013, the award has 
focused on human capital development and science education in particular. A 
key aim has been to inspire young academics to study or do research in Germany 
by including an exchange visit to Germany as part of the prize awarded to the 

winners.  This has served to increase the visibility and awareness of the exchange 
opportunities available to South African students and academics.

Two prizes have consequently been awarded – to a team of four grade 10 learners 
from Rand Park High School in Johannesburg in the field of Materials Science. 
The team of four impressed the judges with their understanding of strong 
materials and how these could be used for future advances in space exploration.  
The learners were invited to the closing ceremony of the Year of Science in Berlin, 
which formed part of a week-long trip to Germany for each of the learners.

The team of four grade 10 learners from Rand Park High School in Johannesburg 
impressed the judges with their understanding of strong materials and how these 
could be used for future advances of space exploration.  From left: Blaine Reece 
Bahnemann, Sanusha Govender, Keagan Mark Stokoe and Alexis Munro. 

The second award went to top researcher Malegapuru Makgoba, Vice-Chancellor 
and	 Principal	 of	 the	 University	 of	 KwaZulu-Natal.	 Prof.	 Makgoba	 has	 been	
honoured for his contributions of international standard and impact to the 
development of science, in and for South Africa, over an extended period of time. 
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The German-South African Year of Science 2012/13 has aimed to achieve the 
greatest possible degree of cooperation between Germany and South Africa 
as two centres of scientific endeavour, to intensify their communication and 
cooperation in tackling global challenges.  The German-South African Science 
Award of the Southern African-German Chamber of Commerce and Industry 
will continue to support this idea beyond the Year of Science.
  

From left: Tankred Schipanski, Michael Gerdes, Sanusha Govender, Bodo Donauer, 
Blaine Reece Bahnemann, Prof. Hans Heinrich Driftmann, Alexis Munro, 
Deputy President Kgalema Motlanthe, Keagan Mark Stokoe, Philipp Rösler, Ulla 
Burchardt, Sylvia Canel, Minister of Sport and Recreation Rev. Dr Makhenkesi 
Stofile, former Minister of Science and Technology Naledi Pandor, German 
Ambassador to South Africa Dr Horst Freitag and Jolene Martin.

7.4.2 Women in Science conference addresses gender bias in SET

Project title: Women in science – promoting excellence and 
innovation for future development

SA research leader: Assoc. Prof. Elaine Salo

German research leader: Dr Britta Thege

SA institution: Institute for Women’s and Gender Studies, 
University of Pretoria

German institution: Institute for Interdisciplinary Gender Research 
and Diversity, University of Applied Sciences 
Kiel

Nature of cooperation: Conference

Persistent gender imbalances in the science, engineering and technology 
(SET) sector continue to be a major concern for the higher education system in 
South Africa as well as in Germany.  The proportion of women in top positions 
in science is still relatively low, or often restricted to traditionally more 
“feminised” subject fields.  

The impact of such gender bias on future research development will be severe 
if left unaddressed.  The future of science depends on the increased and equal 
participation of women and girls in the SET field, locally and globally. 

As part of the German-South African Year of Science 2012/13, the Institute for 
Interdisciplinary Gender Research and Diversity of the University of Applied 
Sciences Kiel and the Institute for Women’s and Gender Studies of the University 
of Pretoria co-hosted a conference entitled “Women in science – promoting 
excellence and innovation for future development”.   The three-day conference 
brought together South African and German expertise in the promotion of 
gender equality in science and technology.  It offered a forum for South African 



49

German-South African Year of Science 2012/2013

and German scholars and young scientists to present their research and network 
with their peers, and to discuss the nature of gender in relation to SET careers 
and research.

The conference approached the topic from three angles: Gendered cultures 
in science and research; Women’s career paths in SET; and Global, social and 
political change research – female contributions to knowledge building across 
scientific fields and national borders. Presentations focused on challenges 
women are facing in SET, such as breaking the academic ceiling, career 
development and different career trajectories for men and women in SET, as well 
as possible solutions such as mentors, role models and research collaborators 
for the development of women in traditionally male-dominated fields such as 
construction.

A group of nine women from the University of Pretoria and four women from 
other higher education institutions in South Africa attended the conference. 
Their participation was sponsored by DAAD and the DST. 

The future of science depends on the 
increased and equal participation 
of women and girls in the SET field, 
locally and globally. 
(Image: Malachite Media)

7.4.3 Sharpening vital skills for the future

Project title: Mathematical science research and capacity 
building partnership project

SA research leader: Prof. Barry Green

German research leader: Prof. Gerhard Pfister

SA institution: African Institute for Mathematical Sciences

German institution: University of Kaiserslautern

Nature of cooperation: Research visits, professional development of 
mathematics researchers and teachers

“The representation of women in the South African state 
is one of the highest in the world (fluctuating between 
27% and 44%).  However, we have to ask the difficult 

question whether women’s empowerment in decision-
making bodies of the private sector, government and 
educational institutions truly makes a difference for 
gender inequality in the lower echelons of society?”  

Associate Professor Elaine Salo, 
Institute for Women’s and Gender Studies, University of Pretoria
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The African Institute for Mathematical Sciences (AIMS) is a centre for 
postgraduate study in Cape Town, South Africa.  AIMS has rapidly gained 
international recognition as a centre of excellence, which prepares students 
for research and teaching careers in the quantitative sciences.  It is a unique 
partnership between the three universities in the Western Cape (Cape 
Town, Stellenbosch and the Western Cape) and three European universities 
(Cambridge, Oxford and Paris-Sud-XI).

The mission of the AIMS Research Centre is to conduct and foster outstanding 
research and learning in mathematical sciences, thus contributing to the next 
generation of Pan-African leaders in many spheres and the advancement of 
African science and academia within a multicultural environment.  To reach this 
ideal, input from leading researchers on cutting-edge topics is essential.  

Workshop on discrete geometry
The Joint AIMS-Berlin Mathematical School Workshop on “Discrete Geometry 
and Visualisation” took place from 8–12 October 2012 and formed part of the 
German-South African Year of Science 2012/13 programme of activities. 

Delegates comprising AIMS students and other students from South African-
based universities were introduced to the recent developments of discrete 
(differential) geometry with applications to computer graphics and mathematical 
visualisation.  The courses and hands-on exercises provided interesting material 
for delegates.  The workshop included software tutorials, mathematical visuali-
sations and animated film sequences.

The coordinator and one of the speakers at the workshop was Prof. Konrad 
Polthier.  Other speakers included Faniry Razafindrazaka and Konstantin Poelke, 
PhD students from the Institute of Mathematics at Freie University Berlin.

Students create geometric models 
as part of the activities in the 
Discrete Geometry and Visualisation 
workshop. 

 

“AIMS is still small, but our footprint in 
Africa is growing.  Local and international 

organisations including governments, DAAD 
and the Alexander von Humboldt Foundation 

continue to contribute to our success.”   

Prof. Barry Green, Director, AIMS
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Our actions are directed towards the future; a future that we hope will be better than the past. But where do the 
values that propel us towards a better future originate from? 

We often look to science to find solutions to concrete problems.  We have to know which direction to take in order 
to identify the challenges we need to apply our minds to.  Where does this orientation come from?  Who will help 
us untangle the problems and goals we are pursuing and place them in a larger framework to offer us a holistic 
view of the context in which they operate?  And when we arrive at the dilemma of what is technically feasible 
versus what is ethically right, how do we respond to that?

Our goals are determined by our values, but our values don’t just materialise out of nowhere. They are embedded 
in our identity and rooted in our history.

The way we see ourselves today (as individuals and as a society) and the way we perceive the world, largely depend 
on the backdrop against which these are viewed. Our world view is determined not only by our experiences as 
individuals and as a society, but also by our history.

Probing these issues, continuously asking new questions, holding up a mirror and taking a long, hard look at 
ourselves is what the humanities strive to do. Whether philosophy, art history, archaeology, palaeontology or 
historical research – information on what constitutes the cultural legacy of humankind as well as the collective 
memory of individual nations, peoples and societies is collected and analysed, providing us with a well-coordinated 
system that tells us where we find ourselves at present and where our origins lie.

Chapter 8
Social Sciences 

and Humanities

Who are we … and where are we headed?

Humankind’s 
development is 

no more than the 
blink of an eye 

in the history of 
the Universe.  As 
such, it is pretty 

hard to grasp 
how humankind 

has come to 
establish such a 
high-technology 

civilisation.  
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An important topic in this context is striving to overcome the legacy of an 
unjust state – Germany with its two dictatorships in the 20th century and South 
Africa with its history of apartheid.  The Federal Republic of Germany bears the 
legacy of two dictatorships, two eras that do not, however, make up the whole of 
German history, but that can only be understood when analysed together with 
the events, conditions and correlations of their prehistory. 

Some analyses concentrate on fundamental problems, such as the question of 
an individual’s personal freedom to take action in a dictatorship, or sensitivity 
to human rights violations, or dealing with those who sustained an unjust 
government or fought against one. Exploring these issues can be taxing for a 
society.  Nevertheless, it is indispensable for establishing a new legal and social 
system and for the development of internal social peace and reconciliation.

Yet also essential in dealing honestly with the past, is remembering and 
commemorating freedom fighters, traditions of resistance and the events 
associated with them.  This is an integral part of a nation’s democratic tradition 
and journey towards self-understanding.

In dictatorships, it is the regime that controls how history is interpreted. The 
regime thus claims the country’s identity for itself and asserts this claim in 
different ways.  History is often reinterpreted to adapt it to current interests, or 
to use or abuse it to legitimise current politics. 

Because history that is interpreted affects the image we have of the present, it 
inevitably affects our moral concepts, our understanding of society and our ideas 
about the future.  It forms the blueprint for our plans and visions of the future. 

In democracies, the political sphere is but one realm; other actors such as civil 
society, the media, literature and, last but not least, science, determine the public 
discourse. An open and mutual exchange of experiences and findings, even 
beyond country borders, can extend the horizon of knowledge immensely.  

This is exactly why events such as the joint German-South African conference 
“Historical Memory” held a few years ago in Berlin, which looked at historical 
memory and social change in South Africa and Germany after 1989, has made 
such an important contribution to the dialogue and presents such an excellent 
opportunity to reflect on, and explore and forge national and personal identity. 

8.1  Funded projects

8.1.1 Past encounters visualised and digitised – On returning and 
archiving indigenous knowledge

Project title: Hoffmann Collection of Northern Sotho 
Cultural Heritage

SA research leader: Prof. Lize Kriel

German research leader: Dr Annekie Joubert

SA institutions: University of Pretoria and University of South 
Africa (Unisa)

German institution: Humboldt University Berlin

Nature of cooperation: Workshop, Pretoria and cultural evening, 
SA Embassy, Berlin

Grave concern exists among African scholars and international organisations 
– such as UNESCO – for the repatriation of material related to traditional 
indigenous knowledge systems (IKS) to the countries of their origin.

A combined research team under the leadership of Dr Annekie Joubert of the 
Seminar for African Studies at the Humboldt University Berlin and researchers 



53

German-South African Year of Science 2012/2013

from the University of Pretoria (Prof. Lize Kriel and Klaudia Ringelmann) and 
the University of South Africa (Prof. Inge Kosch and Prof. Gerrie Grobler) has 
been working on the Hoffmann Collection of Northern Sotho Cultural Heritage 
(HC-NoSo-CH) for the past two years.  Missionary Carl Hoffmann, together with 
a number of Northern Sotho mission assistants, gathered between the years 1894 
and 1943 an astonishing and unrivalled collection of Northern Sotho cultural 
heritage. 

The top priority of this project is to recognise the Hoffmann Collection as 
a national treasure and to safeguard it not only for scientific use, but also for 
the Northern Sotho people themselves. The project further envisages the 
opening up of this collection for future research, especially for African scholars 
with the necessary African language competency; the repatriation of this 
endangered cultural heritage from Germany to South Africa through the use 
of new technology such as scanning, digitisation and electronic media; and 
the collection and dissemination of available – as well as newly accumulated – 
research data for future research.

Members of the research team use an interdisciplinary approach in their pursuit 
to synthesise the different aspects present in the Hoffmann material – ranging 
from linguistics, oral literature, culture, anthropology, religion, history and the 

visual arts.  The project itself provides the “staging space” for intermediality as the 
team examines Hoffmann’s means of expression and communication by looking 
at the different forms of media he used.  These vary from oral transcriptions in 
an outdated orthography, scientific articles, popular articles, handwritten diaries 
and notes, to printed essays, black and white drawings, colour drawings and an 
analogue of photographs.  The material is interconnected with modern media in 
the form of digital databases, digital photography and film.  

The outcome of the research project is a scientific text in the form of a book, 
interconnected with a DVD and a comprehensive database which will all open 
new perspectives on Northern Sotho linguistics, oral literature, cultural heritage 
and visual arts embedded in historiography. 

 The HC-NoSo-CH project is a truly international effort between tertiary research 
institutions in South Africa and Germany and goes beyond the institutional 
boundaries of the universities by involving the Berlin Mission Archive and the 
library archive of the University of South Africa. 

With this project, the research team aspires to increase the level of public 
awareness of Germany and South Africa as research partners by sharing the 
fruits of this unique academic cooperation in the field of the social sciences and 
humanities. 

Archiving colonial knowledge
A two-day workshop on “Archiving colonial knowledge”, took place at the 
University of Pretoria in October 2012. It was hosted by the Department of Visual 
Arts, University of Pretoria and was sponsored by the BMBF.   The research team 
reported on their progress with the project on Missionary Carl Hoffmann’s 
Collection. 

The audience of approximately forty guests included students and specialists in 
the fields of linguistics, archives, history, literature, art history, visual studies, text 
analysis, anthropology and archaeology.  Delegates from the German Embassy, 

“The HC-NoSo-CH project is a truly 
international effort and a pilot project 

for the international exchange of 
archive material in a digital format.”  

Dr Wolfgang Krogel, Director: Berlin Mission Archive
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the NRF, the Department of Arts and Culture, the University of Pretoria’s 
International Office as well as the Evangelical Lutheran Church of South Africa 
were also present.

Thanks to an agreement facilitated by Dr Joubert between the descendants 
of Missionary Hoffmann, the Church Archive Centre in Berlin and the Unisa 
Archives in Pretoria, the project will lead to the Hoffmann material becoming 
accessible to researchers in digital format.

Dr Krogel gave an enlightening presentation on the history of the making, 
storage, neglect and eventual ordering of the records of the Missionary Society 
which Hoffmann had worked for. On a visit to the Unisa Archives, Ms Marié 
Coetzee led the workshop participants through a display showing the variety 
of Hoffmann publications and manuscripts in this South African repository – 
including the original illustrated diaries in Süterlin script. 

Dr Annekie Joubert in conversation with the 94-year-old Rebecca Bapela Tlhakodi 
– a Lutheran church member at the mission station of Arkona in Sekhukhuneland. 

Evangelical training took place in this seminary at the mission station of 
Botšhabelo. 

Hoffmann produced his written legacy during his long career in southern Africa, 
from the late 1890s until his death in the early 1960s.  His personal files and official 
correspondence give intriguing insight into the daily activities of a missionary/
teacher/ethnographer.   So do the published magazine articles, manuals and text 
books written in Northern Sotho for use in African Lutheran congregations and 
schools.  Hoffmann also published numerous popular and scientific articles, 
biographies and folktales (in German, Afrikaans and English). Through these, 
together with his remarkable sketches and photographs, Hoffmann attempted 
to capture the knowledge systems of the communities among whom he carried 
out his religious mission for a European audience.

The first phase of the Hoffmann project envisages a new contemporary audience 
for the remarkable information compiled for publication in academic journals 
by Hoffmann and his interlocutors almost a century ago. It will entail an 
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annotated source publication in which these articles will be rendered in the 
current Northern Sotho orthography, published alongside, for a first time, an 
English translation of the texts. 

Besides presentations on the Hoffmann Collection, scholars working on similar 
projects involving the archiving of colonial knowledge, also participated in the 
workshop and shared their expertise.

The Making of a Missionary
The second activity took the form of a cultural evening at the SA Embassy in 
Berlin in April 2013. On this occasion the visual part of the Hoffmann collection 
was displayed. The evening started out with the screening of a documentary 
film – “The Making of a Missionary” on the life of Carl Hoffmann and his “long 
conversation” with the Northern Sotho people among whom he had lived and 
worked for a lifetime. The film was followed by a podium discussion on the role 
and exchange of archive material and the use of visual material (film, photos, 
drawings, objects) as research instruments.

In this old bookbindery at Botšhabelo 
many Pedi (Northern Sotho) religious 
books and the Bible were translated 
and printed. 

Experts in the field of African languages, anthropology, mission history, visual 
studies and archival repositories from South Africa and Germany were invited to 
participate in this discussion.  The discussion closed with the official exchange of 
digitised material between the Executive Director of Library Services (Dr Buhle 
Mbambo-Thata) from Unisa and the Director of the Berlin Mission Archive, Dr 
Krogel.  The evening was concluded with a reception, during which visitors could 
view a photo exhibition on the “long conversation” of missionary Hoffmann and 
the Northern Sotho evangelists who assisted him. 

Pastor Mtzimbi of the Masealama 
congregation pages through old 
German baptism registers.

Inside of Lutheran mission church at 
Arkona, Sekhukhuneland.
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8.1.2  Tübingen programme: Alumni reunion

Project title: Tübingen South Africa Programme / Reunion

SA programme 
coordinator:  

Lidia du Plessis

German programme 
coordinator: 

Barbara Owen

SA institution: Stellenbosch University

German institution: Eberhard Karls University

Nature of cooperation: Tübingen programme: Alumni meeting

The South Africa programme of the Eberhard Karls University in Tübingen is a 
cultural and language exchange programme for South African students – aiming 
to expose them to German culture and language. It also aims to bring about 
closer ties and understanding between the two countries. 

During its 13-year existence, 260 participants from different disciplines have 
enjoyed the opportunity to study in Germany for four weeks. The Baden-
Württemberg region in Germany has partnered with the Eastern Cape, Western 
Cape,	Gauteng	and	KwaZulu-Natal	provinces	of	South	Africa	and	students	from	
universities located in these provinces are invited to apply to study in Tübingen.

The Tübingen South Africa programme focuses on students from previously 
disadvantaged communities who are studying with bursaries or other financial 
assistance and who would not otherwise have the opportunity or means to 
travel overseas. It strives to identify potential in students who would use this 
opportunity to broaden their horizons and better position themselves in their 
future careers. The funds received are used to assist the students to travel to 
Germany and to attend the programme.

Students spend a month in Tübingen participating in a programme designed 
to provide a broad spectrum of knowledge in a wide variety of subjects, from 
language to history to economics. The activities include factory visits and 
sightseeing excursions. The experience makes for an exciting month of multi-
faceted learning.

As part of the German-South African Year of Science 2012/2013 activities, a 
celebratory alumni reunion was arranged for all the South African participants 
in the Tübingen programme over the years.  The reunion took place in April 2013.

This alumni meeting, sponsored by the BMBF, brought together participants 
from the different years and gave them the chance to share their experiences, 
ideas and contacts. The alumni meeting also offered a platform for supporting 
education and career opportunities for less privileged students.

Flying the flag during their stay in Germany. These are just some of the 260 
proudly South African participants who have been part of the Tübingen 
programme over the past 13 years.
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“The programme is an incredible opportunity for students and the value it 
adds to their life and experience is indescribable,” says Lidia du Plessis of the 
International Visitors and Projects desk at Stellenbosch University.  “They have 
the opportunity to experience site visits and excursions that some people will 
never have.  In the past, these visits have included the Mercedes-Benz factory 
and Museum, a visit to the Stuttgart Art Museum, a hike to an eighteenth century 
monastery, a visit to one of the oldest castles in Europe and many more.”

The Ministry of Science, Research and the Arts of Baden-Wuerttemberg has 
financed this programme over its 13-year existence. Participating universities 
cover the cost of flights for their students.  Other than that, the students need 
only have pocket money for the duration of the visit.

The Tübingen South Africa programme focuses on students from previously 
disadvantaged communities who are studying with bursaries or other financial 
assistance and who would not otherwise have the opportunity or means to travel 
overseas. 

8.1.3  First South African-German summer school on comparative 
psychology 

Project title: First South African-German summer school on 
comparative psychology

SA project leader: Prof. Paul Manger

German project leader: Prof. Onur Güntürkün

SA institution: University of the Witwatersrand

German institution: Ruhr University Bochum

Nature of cooperation: Seminar/workshop in SA

The “First South African-German summer school on comparative psychology” – 
under the direction of Dr Nina Patzke and Prof. Paul Manger of the University of 
the Witwatersrand – was held at the university’s Medical School in Johannesburg 
in February 2013. 

An emerging discipline within the social sciences and humanities, comparative 
psychology deals with the evolutionary background of human cognition. This 
summer school served as a professional training programme in the field.

Comparative psychology refers to the scientific study of the behaviour and mental 
processes of non-human animals, especially as these relate to the phylogenetic 
history, adaptive significance and development of behaviour. Research in this 
area addresses many different issues, uses many different methods and explores 
the behaviour of a variety of species, from insects to primates.

The event was organised in cooperation with the Biopsychology Laboratory of 
the Ruhr University of Bochum, Germany.  The event took the form of a five-
day mix of scientific talks, project discussion and hands-on research training.  
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Prof. Onur Güntürkün, the principal investigator of the German lab, and his 
colleagues gave the attendees in-depth insights into their current cutting-
edge research.  Moreover, together with Prof. Manger and Dr Patzke and their 
lab members, they discussed existing scientific projects and possible future 
collaborations with the attendees and gave hands-on research training in 
advanced neuroscientific methodology.

Drawing young researchers to the discipline
The target group for the summer school was young South African researchers 
(masters and doctoral level) who are interested in comparative psychology.  
People from different backgrounds, including the social sciences, psychology, 
biology or medicine were encouraged to apply.  The group was kept relatively 
small to ensure that the individual projects of the attendees could be discussed 
in detail with the German and South African experts.

The idea was to provide young South African researchers with top-notch 
research training by experienced experts, who could provide them with quality 
feedback on their existing projects in order to optimise them, as well as to 
establish contacts between young South African researchers and German and 
South African experts in order to plan future research collaborations.

The summer school made a special effort to encourage disabled and women 
scientists to attend.  It included a dedicated “women in science” section in the 
programme which included a joint talk and discussion by Dr Patzke and Dr 
Martina Manns, a biopsychologist at the University of Bochum about “Being a 
successful woman scientist” in South Africa and Germany.

During the week-long event students, young academics and senior scientists 
discussed one of the major constraints of modern comparative psychology – the 
over focus on too few model species, hampering especially profound conclusions 
on phylogenetic origins of a given brain function or behaviour.  United by the 
motivation to work on a solution to this problem, participants from Germany 
and South Africa attended talks from international speakers, with topics ranging 
from Damaraland mole rat courtship behaviour, to elephant hippocampus 
research and cetacean neuroanatomy and many other research areas, covering a 
wide range of fascinating topics within the comparative psychology of unusual 
African model species. 

All participants agreed that further research on less studied species is necessary 
to provide deeper insights into the evolution and development of specific 
behaviours.  Based on the knowledge gathered during the talks, the participating 
students independently developed their own hypothetical behavioural 
experiments on less studied species, covering species like giraffes, elephants 
and meerkats, with the best experimental design (“Limb preferences in the 
common giraffe”) being awarded with a book price.  Given the high quality of the 
experimental designs, based on only a few days of training, the summer school 
proved that even such a short cooperation can result in a profound basis to solve 
one of the major constraints of modern comparative psychology. 

“This summer school is a highly 
professional human capital development 

initiative within the emerging field of 
comparative psychology.  It could help 

us gain important insights into the 
evolutionary background of human 

cognition, while potentially initiating 
new research cooperation projects.” 

Prof. Paul Manger, University of the Witwatersrand
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The “First South African-German summer school on comparative psychology” 
has laid the foundation for continued cooperation between the South African 
and German labs, including cooperative work on scientific projects as well as the 
exchange of young scientists for training purposes.

The summer school has helped initiate new partnerships between South African 
and German research institutions, since Prof. Manger and Prof. Güntürkün 
and their lab members have discussed several possible cooperation projects. It 
is hoped that this may also lead to high-profile joint scientific papers in well-
known scientific journals.

Participants in the first South African-German Summer School on comparative 
psychology. First row, from left: Joshua G. Davimes, Brendon Billings, Prof. Onur 
Güntürkün and Felix Ströckens.  Second row, from left: Prof. Lauriston Kellaway, 
Prof. Amadi O. Ihunwo, Dr Martina Manns, Illke Philander, Leigh-Anne Dell, Tanya 
Calvey, Ayanda Ngwenya, Jean-Leigh Krüger, Dr Jutta Peterburs, Thandi M.D. 
Fasemore, Dr Nina Patzke, Dr Sebastian Ocklenburg, Prof. Paul R. Manger and 
Olatunbosun Olaleye.

 

Award winners in the categories Best 
poster award and Best experimental 
design award. From left: Joshua G. 
Davimes, Ayanda Ngwenya, Brendon 
Billings, Jean-Leigh Krüger, Leigh-
Anne Dell and Tanya Calvey.  

“The summer school can have a 
significant impact on the careers of 
young scientists, since the attendees 

benefited tremendously from both the 
knowledge and training they were 

given, as well as from the possibility 
of initiating new partnerships with a 

German research team.”
Dr Nina Patzke, University of the Witwatersrand
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Chapter 9
Urbanisation

Sustainable strategies for the cities of tomorrow

There are big 
cities and 

small towns, 
old settlements 

and new 
developments.  
What does the 
future hold for 

towns and cities 
and what will 
they need in 

order to function 
optimally?

Cities are turning into megacities and rural areas are turning into urban space.  What will the cities of the future 
look like?   What will they need to function? 

For several decades, an ongoing trend towards urbanisation has been evident everywhere in the world – people 
flocking from the country to cities.  While around 3% of the Earth’s population lived in cities in 1800, by 1950 this 
number had already reached 30%.  By 2000, almost half of all people lived in cities.  And, according to a forecast 
from the United Nations Human Settlements Programme UN-HABITAT, two out of three people will be urban 
dwellers by 2030. 

There are many reasons for this.  Often, the appeal is the prospect of a better life and the diverse culture that cities 
offer.  The lack of training and educational opportunities in rural areas and unemployment also lure people to the 
city.

Urbanisation is progressing at breakneck speed, particularly in the developing nations and emerging economies.  
Small cities are turning into large cities and large cities into megacities.  Some of these megacities are characterised 
by chaos, poverty and environmental problems.  At the same time, they are absorbing a large part of the population 
explosion in many countries, which raises the question of how the environment would look if some of the 
population pressure were not eased by this concentration.  So an effective infrastructure for large numbers of 
people in concentrated urban areas does seem to be the most feasible.  However, this development poses enormous 
logistical, environmental and social problems.
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Where are the limits for a functioning city?  How is it possible for a city to not 
become a monstrosity suffocating in its own rubbish and exhaust fumes?  How 
can several million people in one location be supplied with water and energy?  
How can waste management be organised?  How can traffic and transport 
systems be maintained, and how can free spaces be created to make humane 
coexistence possible in the first place?  Urban planners and sociologists, as well as 
waste disposal experts and energy scientists around the world are concentrating 
on all of these issues.

Megacities are both a threat and an opportunity.  The opportunity lies in the 
possibility of basing future development on sustainability.

Johannesburg, Ekurhuleni and Tshwane (the JET cities) form part of the Gauteng 
Global City Region in South Africa.  The total human population of this region 
exceeds 10 million people.  With an average annual population growth rate of 
approximately 2.4 per cent, the population is projected to grow to 14.6 million 
by 2015, ranking it as the 14th largest urban region in the world.  The Gauteng 
government has endorsed a strategy to develop this city region into a globally 
competitive district.  The province aspires to achieve this while meeting major 
economic, social and environmental objectives.

Despite its relatively small area, approximately 34% of the South African domestic 
product is generated within the Global City Region of Gauteng.  It is clear that 
securing a sustainable and affordable energy supply for all of the people in this 
region, if possible, is of key importance.

These circumstances served as the starting point for a South African-German 
project known as EnerKey, which is funded by the BMBF.  EnerKey stands for 
“Energy as a Key Element of an Integrated Climate Protection Concept for the 
Global City Region of Gauteng”.  The main goal of the project is to develop and 
implement an effective energy and climate protection concept taking into 
account technical, economic, environmental and social issues.  Examples are 
increasing energy efficiency in the building and transport sectors, improving 

the energy supply for all parts of this densely populated region and undertaking 
measures to combat poverty.

This goal will be achieved through strategic cooperation between research 
institutions, the governments of the JET cities, private companies and non-
governmental organisations.  The main drivers responsible for the project are – 
together with numerous other German and South African partners – the Institute 
for Energy Economics and the Rational Use of Energy (IER) of the University of 
Stuttgart and the Department of Geography, Environmental Management and 
Energy Studies of the University of Johannesburg.

EnerKey is an example of how German and South African experts jointly analyse 
existing challenges and work to find exemplary solutions that are important for 
cities throughout the world.  When the majority of people live in cities, these will 
be the places where decisions are made on education, health and, last but not 
least, climate protection.

9.1 Funded projects 

9.1.1 Modern power line communication for the smart grid

Project title: Power Line Communications for the Smart Grid

SA research leader: Prof. Hendrik Ferreira

German research leader: Prof. Han Vinck

SA institution: University of Johannesburg

German institution: University of Duisburg-Essen

Nature of cooperation: Workshops, ongoing cooperation and exchange
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The smart grid is a modern version of the traditional energy grid.  It is an efficient, 
flexible and intelligent energy-distribution network.  Smart grids are digitally 
monitored, “self-healing” energy systems that deliver electricity from generation 
sources, including distributed renewable sources, to points of consumption. 
They optimise power delivery and facilitate two-way communication across the 
grid, enabling end-user energy management, minimising power disruptions and 
transporting only the required amount of power.

The result is lower cost to the utility and customer, more reliable power, better 
monitoring of power consumption and reduced carbon emissions.  This is the 
kind of technology that is crucial in our times of dwindling resources and rising 
energy costs.

The University of Johannesburg (UJ) and the University of Duisburg-Essen 
(UDE) have a long-standing cooperative relationship that began back in the 
early 1990s and focuses on power line communications.  The parties stepped up 
their cooperative activities during the German-South African Year of Science 
2012/2013, participating in several successful and fruitful exchange visits. 

Activities culminated in the IEEE (Institute of Electrical and Electronics 
Engineers) “International Symposium on Power Line Communications in 2013” 
(ISPLC2013) held in Johannesburg in March 2013.

The visits, which took place during the course of 2012, have once again empha-
sised the powerful academic research being undertaken by the institutions, 
on either side of the equator, as well as the resulting and exciting exchange 
of scientific ideas.  During the academic year, German research leader for this  
project, Prof. Han Vinck hosted the 2nd Germany Africa Workshop on 
Information and Communication Technology in September 2012.  The workshop 
was attended by four South African, seven German and two Dutch participants. 

Two UJ doctoral students, Thokozani Shongwe and Timothy Sanya, are 
involved in an industrial project which is being undertaken by the Institute for 

Experimental Mathematics (IEM), UDE and Liander (an electric utility company 
in the Netherlands). Their role is to carry out research in the area of power 
line communications (PLC) and give advice to the company concerning PLC 
technologies.  The skills and knowledge acquired in this cooperation include a 
good understanding of the typical PLC channel noise and processing, as well as 
analysing measurement data from the electricity grid. 

In addition, the students presented some of the outcomes of this cooperation at 
an IEEE conference (IEEE ISPLC2012) in Beijing and at a workshop (WSPLC 2012) 
in Rome. Shongwe and Sanya also presented their recent research results at the 
Germany Africa Workshop organised by Prof. Vinck.

Together with Victor Papilaya, a doctoral student at UDE, Shongwe was awarded 
the best student paper from the organising committee of the IEEE ISPLC2012.

UJ lecturer Dr Khmaies Ouahada and Dr Jaco Versveld, a lecturer at the University 
of the Witwatersrand, visited UDE during May 2012 as coding researchers and 
to attend the “Mini Workshop on Digital Communications”. The workshop 
was active and interactive, addressing actual research problems in digital 
communications.  Contributions varied from recent research results to problem 
formulations. 

UJ doctoral student and lecturer Reolyn Heymann visited UDE during August 
and September 2012 to work on constructing and decoding algorithms for 
permutation codes. UJ masters student Carl Heymann also visited UDE to work 
on constraint coding.  They too attended the Germany Africa Workshop.

Ashraf Emleh, doctoral student and staff member at UJ, visited UDE during 
October 2012 to discuss the recent research outcomes in the power line 
communications channel. Prof. Vinck visited South Africa in October 2012 to 
attend the ISPLC2013 organising committee meeting and presented a lecture as 
part of his visit.
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One of the highlights of the cooperation has been the IEEE International 
Symposium on Power Line Communications in 2013 (ISPLC2013) in 
Johannesburg, for which Prof. Ferreira and Prof. Vinck were general co-chairs. 

Doctoral students Victor Papilaya 
(UDE - left) and Thokozani Shongwe 
(UJ) were awarded the best student 
paper from the organising committee 
of the IEEE ISPLC2012 in Beijing, 
China.

 

Research meeting at the University of 
Duisburg-Essen in September 2012.

9.1.2 Capacity building to meet the challenge of sustained water and 
sanitation services

Project title: Sustainable Resource Based Sanitation and 
Organic Waste Utilisation

SA research leader: Prof. Leon van Rensburg

German research leader: Prof. Jörg Londong

SA institution: North-West University

German institution: Bauhaus University Weimar

Nature of cooperation: Workshops in SA and Germany

International agreements and national requirements related to environmental 
protection – in particular carbon dioxide emissions, water quality and waste 
handling – are putting increasing pressure on South Africa to fulfil these 
challenging obligations.  A cooperation project designed to advance the concept 
of Sustainable Resource Based Sanitation and Organic Waste Utilisation (Sure 
Sow) and train young scientists in the field, hopes to help to remedy the situation.

Sure Sow is of great significance to any country.  This German-South African Year 
of Science 2012/13 project is not only focused on the scientists, but is guaranteed 
to have an impact within the administrative sector. In 2011 the Environmental 
Sciences and Management unit at North-West University opened a pro-
bono office to assist municipalities in the North-West Province in the field of 
environmental services. This cooperation project is being conducted very much 
in line with these existing activities and the results thereof will be used to 
substantiate research topics and to prepare common applications.

A preparatory workshop was held in Weimar in December 2012.  The team from 
South Africa travelled to the Bauhaus University to meet with their colleagues 
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and discuss appropriate participants for the main workshop and an incentive 
strategy to secure their attendance. 

The main event, the “Joint German-South African Young Scientist Workshop 
on Sustainable Resource Based Sanitation and Organic Waste Utilisation (Sano)” 
took place in South Africa in March 2013. This event served to strengthen the 
collaboration between the Bauhaus University Weimar and the North-West 
University.

The workshop was divided into several sessions with different aims.  There were 
plenary sessions for comprehensive topics and presentation of working group 
results and working group sessions on four different topics, with presentations 
and discussions of research and PhD projects.

The workshop laid the foundation for a long-term collaboration between 
Germany and South Africa.  Activities included visits to research sites at the South 
African partner institutions and talks delivered to prospective PhD students 
likely to be interested in research and exchange. The joint German-South  
African team also spent time envisioning the teaching and research resources of 
the participating institutions; exchanging views on the contents and structure of 
possible joint curriculums; discussing the formats for PhD teaching by research; 
raising awareness of the financial issues related to such a collaboration; clarifying 
the judicial framework and setting up a timetable for future collaboration. 

The target groups for the workshop included professors, researchers and 
young scientists working or planning to work in the research field of Sure Sow.  
Participating researchers were drawn from the fields of sanitation, waste and 
resource management, environmental sciences, geography, environmental 
management and water research.  In addition, 30 young scientists from Germany 
and South Africa attended. Stakeholders from the private sector and public 
administration (plant operators, mining industry representatives, fertiliser 
producers, city managers) were also invited. 

The overall objective of the proposed activities was to create a networking 
platform for young German and South African students and researchers and to 
foster cooperation between the two universities. 

The results of the workshop were presented to local, provincial and national 
politicians in the concluding session.  Members of the media were invited to this 
session, as well as to accompany the excursions.

“The workshop in South Africa 
served as a vehicle to exchange 

knowledge and experiences, 
to promote networking and 

international mobility among 
young scientists. It served as a 

platform and interface to transport 
new ideas and paradigms into 

praxis. Thus, it specifically 
addressed stakeholders in economy 
(companies), public administration 

and policy making.”
Stephanie Klein, Bauhaus University Weimar
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Workshop at Weimar

David Hamman (NWU, SA), Jaco Bezuidenhout (NWU, SA) and Joerg Londong 
(BUW, D).

The Weimar Ruin or Temple House in the Park on the Ilm was bombed in World 
War II.  Today the ruin remains in the Park on the Ilm, a UNESCO World Heritage 
Site.  Joerg Londong (BUW, D), Jaco Bezuidenhout (NWU, SA), Martin Ginster 
(Sasol, SA), Ann Wedekind (City of Weimar, D), Stephanie Klein (BUW, D), David 
Hamman (NWU, SA) and Senta Berner (NWU, SA) stand in front of the ruin.

 

Workshop participants visit the organic waste treatment and wastewater 
treatment laboratories at Bauhaus University Weimar.  From left: Tobias Waetzel 
(BUW, D), Martin Ginster (Sasol, SA), Joerg Londong (BUW, D), David Hamman 
(NWU, SA) and Jaco Bezuidenhout (NWU, SA).
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Introduction

Chapter 10 Perspectives and prospects

“It is my hope that 
the visibility of the 

excellent projects and 
programmes that 

both countries have 
undertaken would 

provide opportunities 
for institutions 

in both countries 
to collaborate.  

In addition, 
opportunities for 

student exchanges 
would benefit the 

system of science and 
technology in both 

countries.” 

Derek Hanekom, 
Minister of Science and 

Technology, South Africa

Looking back on the German-South African Year of Science 2012/2013, the outcomes reflect new strides towards 
strengthening cooperation in science and technology and building vital capacity to address the challenges of 
the future; for the benefit of society.

We face a multitude of challenges, ranging from climate change to energy security and food security, to name 
just a few.  However, hidden within every predicament are a multitude of opportunities. The various thematic 
areas which formed the focus of the Year of Science are a broad reflection of these challenges and opportunities.   
As many of these challenges transcend borders, it is vital to address them through collective efforts.

The achievements resulting from this collaboration should be evaluated against the backdrop of the objectives 
formulated for the Year of Science – to promote and showcase existing cooperation; initiate new partnerships 
between South African and German research institutions, universities and organisations; enhance institutional 
cooperation; stimulate young scientists’ interest in cooperation; and collaborate with the media to profile South 
Africa and Germany as key loci of innovation.

The initiatives that have been funded as part of the Year of Science, succeeded in establishing and strengthening 
interaction between research communities in both countries, drawing extensively on existing pools of expertise 
and creating valuable learning opportunities for students.  These engagements have created a platform for further 
cooperation between the two countries and gave rise to some exciting new avenues to be explored.  The SKA 
project is just one of these.  With Germany signalling its intent to collaborate on the project during the Year of 
Science, the two countries will be joining forces to ensure its success.

With South Africa being viewed as the gateway to Africa in many respects, several opportunities for South Africa 
and Germany to work together in Africa have presented themselves.  One example is the Southern African Science 
Service Centre for Climate Change and Adaptive Land Use (SASSCAL).  This partnership between Germany and 
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five	African	 countries	 (South	Africa,	 Namibia,	Angola,	 Zambia	 and	 Botswana)	
was formalised through the signing of an MoU in April 2012, making it one of 
the flagship initiatives to deal with the ever-increasing impact of climate change.  
The regional dimension of initiatives such as these reflects the fact that German-
South African cooperation can be a catalyst for some significant regional 
development.  

The 41 initiatives funded during the Year of Science covered a broad spectrum, 
ranging from the vast expanse of the Universe to the tiniest micro-organisms 
and nanotechnology, the science of the very small; from going right back to 
our past to the latest breakthrough science in disciplines such as medicine.  
Many of these will impact directly on communities, assisting them in adapting 
to a rapidly changing environment, improving their nutrition and health and 
bringing healthcare facilities right to their doorstep, giving them access to clean 
water and ensuring food safety.

This publication showcases a random selection of these 41 initiatives. 
Information on the rest of the projects can be found on the official website of the 
Year of Science: www.germansouthafrican-scienceyear.co.za

The publishers hope that the publication will give readers a glimpse into the 
wide variety of science and technology projects that have been initiated and 
supported during the Year of Science and the many benefits that have accrued 
through this collaboration; for the benefit of the global community. 

In conclusion, the publishers would like to thank all the contributors to this 
publication.

Several outcomes of the projects funded during the Year of Science will impact 
directly on communities, assisting them in adapting to a rapidly changing 
environment, improving their nutrition and health and bringing healthcare 
facilities right to their doorstep, giving them access to clean water and ensuring 
food safety. (Image: Malachite Media)
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Academy of Science of South Africa 
The Academy of Science of South Africa (ASSAf) 
aspires to be the apex organisation for science and 
scholarship in South Africa.

Africa Institute of South Africa 
The mission of the Africa Institute of South Africa 
(AISA) is to produce relevant research products 
aimed at informing sustainable political and 
socio-economic development in Africa.

Alexander von Humboldt Foundation 
The Alexander von Humboldt Foundation 
promotes academic cooperation between 
excellent scientists and scholars from abroad and 
from Germany. 

Alfred Wegener Institute for Polar and 
Marine Research 
The Alfred Wegener Institute for Polar and Marine 
Research (AWI) is Germany’s leading institute for 
polar and marine research.

Council for Scientific and Industrial 
Research 
The Council for Scientific and Industrial 
Research (CSIR) is one of the leading scientific 
and technology research, development and 
implementation organisations in Africa.

German Research Foundation 
The German Research Foundation (Deutsche 
Forschungsgemeinschaft - DFG) is the main 
funding organisation for research projects 
in Germany, with special responsibility for 
universities.

German Society for International 
Cooperation 
As a German federal enterprise, the German 
Society for International Cooperation (Deutsche 
Gesellschaft für Internationale Zusammenarbeit 
–	GIZ)	GmbH	supports	the	German	federal	
government in reaching its goals in international 
cooperation for sustainable development.

Chapter 11 Research institutions and educational organisations

The following institutions and organisations have been actively involved in the German-South African Year of Science 2012/2013, working together to make it a success:
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Federal Institute for Vocational 
Education and Training
The Federal Institute for Vocational Education 
and Training (BIBB) is the recognised centre of 
excellence for vocational research and for the 
progressive development of vocational education 
and training (VET) in Germany.

Fraunhofer 
The Fraunhofer-Gesellschaft is Europe’s largest 
application-oriented research organisation.

German Academic Exchange Service 
The German Academic Exchange Service 
(Deutsche Akademische Austauschdienst – DAAD) 
is the largest funding organisation in the world, 
supporting the international exchange of students 
and scholars.

German Academy of Sciences Leopoldina 
The German Academy of Sciences Leopoldina is 
the world’s oldest academy involved in natural 
sciences.

Goethe Institute South Africa 
The Goethe-Institut is a German cultural institute 
with a global reach.  It promotes knowledge 
of the German language abroad and fosters 
international cultural cooperation. 

German Rectors’ Conference 
The German Rectors’ Conference 
(Hochschulrektorenkonferenz – HRK) is the 
voluntary association of state and state-
recognised universities and other institutes of 
higher education in Germany.

Human Sciences Research Council 
The Human Sciences Research Council (HSRC), 
South Africa’s statutory research agency, conducts 
research that generates critical and independent 
knowledge relative to all aspects of human and 
social development.

iMOVE 
iMOVE (International Marketing of Vocational 
Education) is an initiative of the German Federal 
Ministry of Education and Research (BMBF) 
to promote the export of German vocational 
training and continuing education.

Leibniz Association 
The Leibniz Association is an association formed 
by 86 independent research institutions.

Max Planck Society 
The Max Planck Society is Germany’s most 
successful research organisation – since its 
foundation in 1948 a total of 17 Nobel Prize 
winners have been among its scientists.
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National Research Foundation 
The National Research Foundation (NRF) is an 
independent government agency that promotes 
and supports research in all fields of knowledge.

South African National Biodiversity 
Institute 
The South African National Biodiversity Institute 
(SANBI) is responsible for exploring, revealing, 
celebrating and championing biodiversity for the 
benefit and enjoyment of all South Africans.

South African National Space Agency 
The South African National Space Agency 
(SANSA) is South Africa’s government body for 
the promotion and use of space.

Southern African-German Chamber of 
Commerce and Industry 
The Southern African-German Chamber of 
Commerce and Industry (SAGCC) is the official 
representative of German business in southern 
Africa. 

Technology Innovation Agency 
The Technology Innovation Agency (TIA) reviews 
and promotes government-funded science 
projects in South Africa.

Volkswagen Foundation 
The Volkswagen Foundation is the largest private 
science funder and one of the major foundations 
in Germany.

Chapter 11: Research institutions and educational organisations
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ACCESS Applied Centre for Climate and Earth Systems Science

AEON Africa Earth Observatory Network

AGNES African-German Network of Excellence in Science

AHASA Alexander von Humboldt Association of Southern Africa

AISA Africa Institute of South Africa

AISTEK Reconstruction of the sedimentary and tectonic development  
 since the Cretaceous

ASSAf Academy of Science of South Africa

AWI Alfred Wegener Institute for Polar and Marine Research

BIBB Federal Institute for Vocational Education and Training

BIOTA Africa  Biodiversity Monitoring Transect Analysis in Africa 

BMBF German Federal Ministry of Education and Research

CLIENT International Partnerships for Sustainable Climate Protection  
 and Environmental Technologies and Services

CoC Centre of Competence

CSIR Council for Scientific and Industrial Research

DAAD German Academic Exchange Service

DFG German Research Foundation

DLR German Aerospace Centre

DST Department of Science and Technology (South Africa)

EDCTP European and Developing Countries Clinical Trials Partnership 

EEIG European Economic Interest Group

EnerKey Energy as a Key Element of an Integrated Climate Protection  
 Concept for the Global City Region of Gauteng

EU European Union

GENUS Geochemistry and Ecology of the Namibian Upwelling System 

GFZ German Research Centre for Geosciences

GIZ German Society for International Cooperation

GmbH  company with limited liability

HC-NoSo-CH Hoffmann Collection of Northern Sotho Cultural Heritage

HFCT hydrogen and fuel cell technologies

HRK German Rectors’ Conference

HSRC Human Sciences Research Council

HTMEA      high temperature membrane electrode assemblies

ICDP integrated conservation and development project

ICT information and communication technology

Abbreviations and acronyms
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List of abbreviations and acronyms

IEEE Institute of Electrical and Electronics Engineers

IEM Institute for Experimental Mathematics

IER Institute for Energy Economics and the Rational Use of Energy

IKS indigenous knowledge systems

IMBER Integrated Marine Biogeochemistry and Ecosystem Research 

iMOVE International Marketing of Vocational Education

IPCC Intergovernmental Panel on Climate Change

IT information technology

IWRM integrated water resources management

MS mass spectrometry

NRF National Research Foundation

NWU North-West University

PDT photodynamic therapy 

PhD Doctor of Philosophy

PLC power line communications

R&D research and development

RU Rhodes University

S&T science and technology

SA South Africa

SANBI South African National Biodiversity Institute

SANSA South African National Space Agency

SALT Southern African Large Telescope 

SAAO South African Astronomical Observatory

SAGCC Southern African-German Chamber of Commerce and   
 Industry

SASSCAL Southern African Science Service Centre for Climate Change  
 and Adaptive Land Use

SET science, engineering and technology

SMME small, medium and micro enterprises

SPACES    Science Partnerships for the Assessment of Complex Earth  
 System  Processes Programme

STC scientific and technological cooperation 

TIA Technology Innovation Agency

UCT University of Cape Town

UDE University of Duisburg-Essen

UJ University of Johannesburg

UN United Nations

UNESCO United Nations Educational, Scientific and Cultural  
 Organization

UNFCCC United National Framework Convention on Climate Change 

WCLL Wild Coast Living Laboratory

Wits University of the Witwatersrand

WRM Water Resources Module 

YoS Year of Science

ZSW	 Zentrum	für	Sonnenenergie-	und	Wasserstoff-Forschung
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South Africa

Khaya Sishuba  – Director: Bilateral Relations (Europe and Gulf States)
Department of Science and Technology
Tel: +27 12 843 6693
Email:  Khaya.Sishuba@dst.gov.za

Thusani Rubadiri – Deputy Director: Bilateral Relations
Department of Science and Technology
Tel:  +27 12 843 8661
Email:  thusani.rubadiri@dst.gov.za

Web: www.dst.gov.za

Germany

Petra Ruth Mann - Coordinator for cooperations with South Africa and 
countries of Southern Africa
International Bureau of the Federal Ministry of Education and Research 
Tel:        +49 228 3821-1461 
Email:    petra-ruth.mann@dlr.de 
Web:      http://www.internationales-buero.de 
                 http://www.kooperation-international.de 
                 http://www.deutsch-suedafrikanisches-wissenschaftsjahr.de 
 

Contacts
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Thank you to everyone who participated in the 2012/2013 German-South African 
Year of Science and contributed to this publication.
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