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editorial
2018/19 financial year ends on a high note

It was a proud moment for the Department of Science 
and Technology when Cabinet approved the new White 
Paper on Science, Technology and Innovation (STI) as 
the 2018/19 financial year drew to a close. The new policy 
sets the long-term policy direction to boost economic 
development and inclusive growth through STI. The new 
White Paper identifies the Fourth Industrial Revolution 
(4IR) as a key focus.

The DST has already been hard at work in ensuring that 
the country is not left behind as the world embraces the 
technologies of the 4IR. The Department, together with 
some of its entities, had an opportunity to showcase 
these technologies at Parliament in February. The 
country’s Cabinet Ministers and Members of Parliament, 
as well as learners and the public, had an opportunity to 
experience these technologies, including robotics, additive 
manufacturing and artificial intelligence, to mention but a 
few. See the story on pages 3 and 4.

The DST also showcased some of these technologies at 
the inaugural Africa Tech Week held in Cape Town. The 
event attracted local and international business people, 
who were impressed by the level of development of the 
country’s 4IR capabilities.

Adding to this capability is the progress being made in using 
data to address a number of socio-economic challenges 
facing the country. Dozens of young students showcased 
their innovations in data science as part of the DST’s Data 
Science for Impact and Decision Enhancement (DSIDE) 
programme. 

The DSIDE initiative is an intensive training programme 
for young people in higher education institutions, which 
allows them to work on solving real-life problems using 
computer science, analytics, mathematics, and modelling 
and statistics. The story is on page 7.

We are a Department pushing young people to perform 
at their best, and the ZACube-2 project is a good 
example of this. The nanosatellite was launched into 
space in December and in February the Cape Peninsula 
University of Technology invited the Minister of Science 
and Technology to showcase the images captured by 
ZACube-2. Its success is a feather in the cap of the 
students working on the project.

The mechanical engineering students working on rocket 
propulsion as part of the University of KwaZulu-Natal’s 
Aerospace Systems Research Group are another 
impressive group of young people. The group attempted 
to test launch a sounding rocket at Denel’s Overberg 
Testing Range in the Western Cape. Read about how the 
test launch turned out on pages 19 and 20. 

Other interesting stories include all the happenings at this 
year’s Scifest, the careers expo held in Rustenburg, and the 
UNESCO International Day of Women and Girls in Science. 
You can also take a look at the picture story of how our 
netball and soccer stars performed in the North West.

Enjoy the read.
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The Department of Science and Technology and its entities showcased 
South Africa’s readiness for the Fourth Industrial Revolution (FIR) at an 
exhibition at Parliament in February. Parliament’s Speaker Baleka Mbete, 
the Deputy Speaker Lechesa Tsenoli and several Cabinet Ministers were 
among those who visited the exhibition.

Fourth	Industrial	Revolution	showcased	in	
Parliament

A partnership between Parliament and the Department, the 
event attracted huge interest from various quarters and also 
offered learners and the public an opportunity to view the 
exhibit. Government including President Cyril Ramaphosa, 
have committed to developing a comprehensive action plan 
in response to Industry 4.0, to ensure South Africa effectively 
harnesses rapid advances in ICT.

The FIR refers to the current and developing environment in 
which disruptive technologies and trends such as the Internet 
of Things and virtual reality are changing the way people live 
and work.

Held under the theme, “4th Industrial Revolution: Demonstrating 
South Africa’s Readiness,” the exhibition took place in the 
foyer of the National Council of Provinces (NCOP) Queens 
Hall. The Minister of Science and Technology, Mmamoloko 
Kubayi-Ngubane and Deputy Speaker of Parliament, opened 
the four-day exhibition on Tuesday, 12 February.

Universities and DST entities, including the Council for 
Scientific and Industrial Research (CSIR), showcased 
research and development in robotics, additive manufacturing, 
big data, artificial intelligence, e-agriculture and other areas 
relevant to the new digital age.

South Africa’s response to the 4IR is informed by the 
country’s socio-economic imperatives, and Parliament 
has noted that the national system of innovation has been 
active in developing a range of technologies designed to 
address real-life South African problems.  

Touring the exhibition, the Deputy Speaker and Minister 
Kubayi-Ngubane said the DST welcomed the opportunity 
to demonstrate how science, technology and innovation 
could contribute to solving the problems the country was 
facing.  For example, new sanitation technologies could 
enable South Africa to save water and improve the health 
of communities in remote areas.

“We want to make sure that we are in the centre of 
development.  We want to make sure that South Africa’s 
economy is driven by innovation, and come up with 
solutions to help us deal with problems like climate 
change,” said the Minister, newly appointed to the World 
Economic Forum’s multi-stakeholder global artificial 
intelligence council.

Kubayi-Ngubane said that South Africa would use the 
opportunities of the 4th Industrial Revolution to deal with 

Minister Mmamoloko Kubayi-Ngubane and Deputy Speaker Lechesa Tsenoli engaging with the Springbots, robotics exhibition.



poverty, unemployment and inequality. New skills 
will need to be developed for the new industries and 
markets that will emerge.

Tsenoli said that Parliament had started a programme 
last year to raise awareness about the importance 
of the new digital revolution.  The exhibition was a 
good platform to make members of Parliament and 
the public think about the revolution. He emphasised 
government’s responsibility in this regard, and said 
that Parliament would continue to work with entities 
that promoted research and development.

Dr Daniel Visser, research and development manager 
at the CSIR, said it was important that the country knew 
how the national system of innovation contributed 
to socio-economic well-being through the tools and 
technologies it made available. 

“This event with Parliament is an important showcase for 
agencies and entities in the innovation system to show 
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decision-makers what is available. We need more 
of these interactions to show the private and public 
sector what the South African innovation system can 
do,” he said.

The Chief Technology Officer at Right ePharmacy, 
André van Biljon, called on government to support local 
innovations that were tailored for the South African market 
rather than importing products from abroad.

Right ePharmacy has partnered with the CSIR to develop 
business opportunities and innovations so that medicines 
can be dispensed digitally in more cost-effective, 
convenient and accurate way. 

The company’s pharmacy dispensing units work like 
ATMs, using robotic technology to label and dispense 
chronic medication. This cuts the waiting periods at 
clinics and hospitals, relieving pressure on the public 
health care system.

Parliament’s Speaker and Deputy Speaker touring the exhibits, they found the CSIR’s work in additive manufacturing very interesting.



The Director-General said the Department’s work in the 
FIR is also focusing on the convergence of the digital 
with the physical and biological.  He mentioned work 
being done in additive manufacturing, saying that since 
2010 there has been rapid growth in the application of 
3D printers in the aerospace, medical and research fields, 
among others.
Dr Mjwara highlighted the 3D production of parts for the 
aerospace industry, through research being done at the 
Council for Scientific and Industrial Research (CSIR) in 
partnership with an aerospace company.

“The 3D production of aerospace parts is going to be 
incorporated in a global value chain,” he said.  “Already, 
aerospace companies have begun testing the parts that 
are being manufactured at the CSIR.  We are also going to 
commercialise these 3D machines to export to the rest of 
the world.”

These and several other initiatives are part of the 
necessary investments the government is making in 
technologies to position South Africa favourably for the 
FIR.

The Minister of Science and Technology, Mmamoloko 
Kubayi-Ngubane, speaking on the second day of Africa Tech 
Week, said the country has made substantial investments 
in cyberinfrastructure, as well as in the acquisition and 
generation of data across various domains.

Convergence	to	drive	transformation	of	
economies and societies
With the rapid development of technologies associated with the Fourth 
Industrial Revolution (FIR), the government is making sure that South Africa 
is prepared to respond and participate effectively in this new age.

DST Director-General presented the Department’s activities aimed at preparing the country for 4IR

The Department of Science and Technology (DST) views 
the FIR as an opportunity to tap into new sources of growth. 
The Department’s Director-General, Dr Phil Mjwara, 
addressed the inaugural Africa Tech Week that took place 
in Cape Town on 4-5 March.

Dr Mjwara said the DST’s approach to the FIR is premised 
on new technologies in manufacturing, bioinnovation and 
digitalisation of the ICT sector, adding that the Department 
is also focusing on converging technology platforms.

In his address, the DG highlighted nine technologies that 
are transforming industrial production, including big data 
and analytics, autonomous robots, additive manufacturing 
and the industrial Internet of Things.

He said the Department had invested heavily in the Centre 
for High Performance Computing, which currently houses 
Africa’s fastest supercomputer. He noted, however, that 
the work done with this computer had almost reached its 
physical limit.

“We are now looking at investing in the next generation 
of computing, which is quantum computing, and already 
the capability exists locally, at universities like Wits 
and the University of KwaZulu-Natal, where these new 
technologies are being looked at.  The Department is 
looking to partner with the private sector in order stay 
within the curve.”

5



6

The DST and its entity the CSIR participated in the first Africa Tech Week. The gathering drew participants from business, the public 
sector and international guests.

The Minister said that data would become the fuel of the 
FIR.  It was for this reason that data-intensive initiatives 
such as the Square Kilometre Array (SKA) were so 
important, as they positioned the country uniquely to 
derive substantial benefits from big data.  The Minister 
hastened to point out, however, that South Africa should 
not just be a collector of data.  “Rather, the economic, 
social, scientific and industrial beneficiation potential of 
big data for the country must be realised.”

The Minister noted that the Internet of Things – a key pillar 
of the FIR – required certain infrastructure to be in place 
to be fully effective.

“Technologies such as 5G, Internet of Things sensors 
and platforms, edge computing, artificial intelligence and 
analytics, robotics, blockchain, additive manufacturing 
and virtual reality are coalescing into a fertile environment 
for the industrial Internet of Things.”

According to Minister Kubayi-Ngubane, enabling the 
Internet of Things “will lead to an exponential increase in 
sensors capable of collecting vast amounts of data from 
every piece of equipment.”

The Minister told the audience that the government 
was taking the FIR very seriously.  The Presidential 
Commission on the Fourth Industrial Revolution, recently 
established by President Cyril Ramaphosa, would help 
South Africa to respond comprehensively to the new 
environment.

“Together with all stakeholders – business, labour 
and civil society – we will work to develop policies and 
regulations that will assist us to reap the benefits of the 
new technologies, while averting the risks and dangers 
that may arise because of these technologies.  We invite 
all of you to work with us to create a better future for all,” 
the Minister concluded.



Data	science	promises	better	decision-making	
for	South	Africa

Data collection across South Africa needs to be significantly improved 
to allow for better decision-making. This is according to students who 
participated in the Department of Science and Technology’s (DST’s) data 
science training programme.

Data Science for Impact and Decision Enhancement 
(DSIDE) is an intensive training programme that aims 
to solve real-life problems using multiple technical 
disciplines, including computer science, analytics, 
mathematics, modelling and statistics. The Council for 
Scientific and Industrial Research (CSIR), an entity of the 
DST, is responsible for implementing the programme. 

On 31 January 2019, 16 teams comprising 65 students 
showcased their projects at the DST. The projects 
sought to adapt a visual analytics framework with 
goals that included understanding datasets through 
interactive visual exploration and model development. 
The information gathered was intended to trigger 
actions towards better decision-making for various 
users. This was the fourth time the DST was hosting the 
event, which took the form of presentations and exhibitions. 
The event was the culmination of an intensive, 12-week, 
mentor-guided and learn-by-doing training programme. 

The DSIDE teams applied their data to a range of 
real-life issues, including preventing service delivery 
protests, improving service delivery at clinics, boosting 
access to the Internet, and clearing bottlenecks in the 
Presidential hotline.

Zinzi Villo, a University of Cape Town postgraduate 
information systems student, believes that improved data 
collection can prevent service delivery issues from spiralling 
out of control. Villo and her team members were tasked 
with developing a model that uses machine learning to 
predict service delivery protests before they happen. The 
aim was to assist the Department of Planning, Monitoring 
and Evaluation (DPME) in tackling the ongoing challenges 
related to the performance of provincial departments, 
particularly in the delivery of basic services.

With raw data obtained from Statistics SA, Villo’s team 
developed a dashboard to help identify service delivery 
challenges and establish an early warning system for 
issues such as complaints, budget appropriations and 
expenditure, 30-day payments and vacancy rates, among 
others.

The team surveyed data from the Presidential Hotline, the 
Department of Health, the South African Social Services 
Agency (SASSA) and the South African Police Service 
over the 2014-15 and 2016-17 periods. 

“Based on the findings we made, this information can 
really help government to know who are the people 
complaining and why, where can more resources be 
invested, and what other interventions are needed,” 
said Ms Villo. 

Some of the findings were that calls to the Presidential 
Hotline had decreased by an average of 3 367 complaints 
per year over seven years, with the most frequent 
complaints relating to poverty, RDP housing, and personal 
documentation such as identity documents.

The data indicated that hospital cleanliness was a major 
issue in the Northern Cape, North West and Gauteng; that 
patients felt disrespected by hospital staff in Mpumalanga 
and the Western Cape; and that citizens felt unsafe at 
SASSA pay points in the Eastern Cape and Mpumalanga. 

The Free State and Western Cape stood out for lack of 
communication between citizens and the police, while 
citizens in the Northern Cape reported discrimination and 
disrespect as major issues.

Ms Villo urged for a more reliable method of collecting 
data, saying that, given her experience as a citizen of the 
Eastern Cape, there was no way to explain a 75 percent 
approval of clinics in the province.
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Students from universities across the country participated in the 
annual DSIDE programme 
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“We experienced a lot of challenges in the data we 
analysed. Some of it was duplicated, while some was 
missing totally,” she said, suggesting the development of 
online applications and other methodologies for collecting 
reliable data.

Another team of students, who looked at Internet access 
across the country, urged government and cellphone 
service providers to help improve access to the Internet, 
particularly in underdeveloped provinces.

Mbali Khanyile, a master’s student in remote sensing 
and geographic information systems at the University of 
Johannesburg, said the country could not be expected to 
prepare for the Fourth Industrial Revolution if more than 
50 percent of people did not have reliable access to the 
Internet. 

According to the data taken from the 2011 Census, Limpopo 
was worst off among South Africa’s nine provinces, with 
75 percent of people reporting lack of Internet access. In 
rural areas in particular, people often did not have access 
even to the older 3G networks.

The Western Cape Water Allocation and Registration 
Project was part of a larger study to verify and validate 
water use in the water-stressed Breede-Gouritz water 
catchment area in the province. 

This project sought to determine whether customers in the 
Coastal, Gouritz and Olifants regions were using water 
lawfully or unlawfully, and to classify them by location, 
economic sector and type (individuals or companies). 

Information populated by customer and geographic 
information system (GIS) data was used to design a water 

management tool to help water officials and managers 
detect the unlawful use of water, monitor usage and 
plan for future demand.

Team members Kemishen Ramsing, a mechanical 
engineering student at the University of Pretoria, 
Hadio Mantyi, an engineering PhD student at Wits 
University, and Thato Dikobo, a BSc honours student 
at the University of Johannesburg, collaborated on the 
design of the water management tool. They concluded 
that up to 87% of Breede-Gouritz users could be using 
water unlawfully. 

While the findings from these projects provide useful 
information, the students’ participation does not end with 
the development of tools for better decision-making, but 
contributes to the growth of data science skills in the 
country.

Strategic Research Manager at the CSIR Meraka 
Institute, Quentin Williams, says that since the DSIDE 
programme started four years ago, a total of 150 out of 
212 students had obtained employment at institutions 
like the South African Revenue Service, Statistics 
South Africa, the Reserve Bank and Investec, among 
others.

Success stories include projects like Rock Pulse, which 
students developed to help detect rock falls in mines 
before they could happen. Another project was being 
implemented by Transnet to optimise container movement 
at ports, while a hospital scheduling system had been 
developed for use by a hospital in New Zealand.

“The data science programme is growing, and plans are 
to expand it even further. For this we hope the DST will 
provide more funding, as the current five-year funding 
period for DSIDE ends in 2019/20,” said Mr Williams.

Teams from across the country were able to share experiences 
and exchange ideas.

The DSIDE teams applied their data to a range of real life issues
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The South African National Space Agency (SANSA) has been selected by 
the International Civil Aviation Organization (ICAO) as one of two regional 
centres to provide space weather services, including solar storm forecasts 
and warnings, to the global aviation sector.

South	Africa	Space	weather	appointment	as	
Global regional centre

An entity of the Department of Science and Technology, 
SANSA underwent an extensive assessment to earn the 
accreditation to become one of two ICAO-designated 
regional space weather centres. The final selection process 
took place at a recent ICAO Council meeting where the 
decision was taken to appoint 3 global centres and 2 
regional centres. The global centres (USA, Pan-European 
Consortium PECASUS, and the Australia, Canada, France 
and Japan Consortium) have begun to deliver on the 
requirements, while the regional centres (South Africa and 
a joint centre by Russia and China) will have until 2022 
to build the necessary capability to provide the required 
services.

“South Africa’s designation as a regional space weather 
information provider will grow the science, engineering, 
technology and innovation sector, offering opportunities 
to develop scarce skills and increase national research 
output, while ensuring that usable products and services 
are generated for the safety of the nation,” said Minister of 
Science and Technology, Mmamoloko Kubayi-Ngubane.

Space weather describes events that happen in space, 
which can disrupt modern technologies such as satellites, 
GPS, power grids, navigation and communication systems.

Owing to the increased interconnectedness and 
interdependence of technological systems in the world 
today – which will expand as the Fourth Industrial 
Revolution gathers momentum – space weather events 
can have a negative impact on multiple systems. These can 
lead to serious operational failures in the communication, 
navigation, energy and aviation sectors, among others, 
with potentially disastrous effects.

“With aviation, we consider four key risk areas  
communication, navigation, avionics and radiation 
exposure,” said SANSA MD, Dr Lee-Anne McKinnell. “High 
frequency radio communication, as well as ground and 
air-based navigation systems, can be affected or knocked out 
entirely by space weather storms. Delicate electronics can 
also be damaged, and radiation exposure poses a hazard for 
crew and passengers especially for long haul flights.”

SANSA is host to the only Space Weather Regional Warning Centre for Africa which operates as part of the International Space 
Environment Service.
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Newly renamed Makhanda, formerly Grahamstown, is teemed with learners 
as they took in the wonder and excitement that Scifest Africa serves up 
every year.

Learners enthusiastically participate in science demonstrations.

Scifest	Africa	remains	a	firm	favorite

The science extravaganza, now in its 23rd year, is 
being held under the theme “Discover your element”, in 
celebration of the International Year of the Periodic Table of 
Chemical Elements as proclaimed by the United Nations.

The theme also celebrates several anniversaries in the 
history of chemistry, including 350 years since the discovery 
of phosphorus in 1669, the categorisation of 33 elements 
by Antoine Lavoisier in 1789, Döbereiner’s Law of Triads 
in 1829, and the 150th anniversary of the periodic table’s 
creation by Dmitry Mendeleev in 1869.

Scifest Africa Manager, Pumza Tshebe, said they hope the 
2019 theme will inspire young people, when thinking about 
their future careers, to consider the endless opportunities 
that exist in the field of science.

Dr Stephen Ashworth, Senior Lecturer in Chemistry at 
the University of East Anglia in Norwich, United Kingdom, 
delivered this year’s annual Brian Wilmot Lecture. 

The impact doesn’t end there as space weather can have 
a major knock-on effect on airline companies and airports.

ICAO has recognised the need for the adoption of 
procedures related to mitigating space weather impacts for 
flight safety. ICAO recommended that all aviation providers 
and users become familiar with the impacts of space 
weather on the aviation sector and requested that pertinent 
space weather information be filed with all flight plans in 
the near future.

“The international community has supported 
South Africa’s ICAO designation, and has demonstrated 
confidence in SANSA’s ability to provide the services 
required. The process that SANSA underwent to 
achieve this designation has already enhanced South 
Africa’s reputation in the space science and technology 
field,” said Minister Kubayi-Ngubane.

SANSA will partner with one of ICAO’s three global 
space weather centres, PECASUS, the Pan-European 
Consortium for Aviation Space Weather User Services, 
to provide ICAO with space weather information for the 
African region. PECASUS is a consortium of nine European 
countries, and partnering with it will provide South Africa 
with better access to international models and expertise.

The Space Agency has been developing space weather 
services over the past nine years, and currently operates a 
space weather centre at the facility in Hermanus.
“SANSA’s monitoring of the sun and its activity has 
been providing the country with vital early warnings 

and forecasts on space weather conditions, and these 
benefits will now be extended to the international aviation 
community,” said Minister Kubayi-Ngubane.

Over the next few years SANSA will be working closely with 
the Air Traffic Navigation Service (ATNS), the South African 
Weather Service (SAWS), and the Civil Aviation Authority 
and other applicable aviation partners to investigate the 
implications of the ICAO recommendation to the African 
aviation sector.

“We need to ensure the aviation industry understands 
the risks related to space weather, what to look out for 
and what to expect. SANSA will provide the necessary 
information to enable key decision makers to make 
informed decisions,” says Dr McKinnell.
 
The aviation sector (both commercial and private) are 
required to comply with the ICAO amendments, and having 
access to information and expertise locally will ensure 
South Africa is able to meet the requirements.

While South Africa is the only African country with 
operational space weather capabilities, SANSA with the 
support of the DST, will engage with other African countries 
on data sharing, infrastructure hosting, training, product 
development, and research collaboration opportunities.

The country’s space science programme is feeding the 
knowledge economy and placing the national system of 
innovation at the centre of South Africa’s developmental 
agenda.
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Leaners from Grahamstown and the surrounding schools look forward the annual SciFest activities to participate in the wide range 
of science demonstrations.

Dr Ashworth, who also curated this year’s festival, took the 
audience on a historical journey, highlighting the earlier 
attempts and setbacks leading up to the final discovery of 
the elements in the periodic table.

“Attempts were made to systematise the known elements 
prior to Professor Dmitri Mendeleev.  This presentation 
reviews some of these attempts and explains why it is that 
Mendeleev’s approach, in particular, is being honoured,” 
Dr Ashworth said.

He reminded the audience that science and the periodic 
table are central to daily life.  “What ultimately drove 
scientists such as the Russian chemistry professor, 
Mendeleev, who is largely credited in the development 
of the modern-day periodic table, were human solutions.”

Scifest Africa also serves as one of the Department 
of Science and Technology’s (DST’s) key science 
engagement platforms.  The six-day event makes science 
accessible to learners, parents and the public from across 
the country. It provides a platform for young scientists, 
both local and international, to engage with the youth and 
inspire them to embark on careers in science, technology, 
engineering and mathematics (STEM).

“The science awareness engagements this week will not 
only awaken interest in science, but also demonstrate 
the impact of science, technology and innovation on our 
everyday lives,” said Dr Daniel Adams, the DST’S acting 
Deputy Director-General: Research Development and 
Support.

Dr Adams, who opened this year’s event on 6 March 2019, 
said that science, technology and innovation are central 
to South Africa’s economic and social prosperity.  He 
encouraged learners to pursue mathematics and science, 
as these were gateway subjects that would open up 
various careers in the STEM fields to them.

“Scifest’s diverse set of activities and experiences will help 
to change the all too persistent perception that science is 
beyond most of us, and meant only for a select few.  I am 
confident that over this week, visitors to Scifest Africa will 
enjoy a rich programme that reveals not only the impact 
and relevance of science in society, but also its beauty 
and fun,” added Dr Adams.

The festival proved to be a real eye-opener for many 
learners who were attending for the first time. 
Aviwe Dzingwe was amazed to discover that snake 
venom can be used for medicinal purposes. “I regarded 
snakes as human enemies and that they should be 
avoided at all costs, but the lesson learnt today will change 
my attitude towards snakes,” said Dzingwe.

Lunga Nkosi, the silver medallist in the Science 
Communication category of the Eskom Expo for Young 
Scientists competition, presented an exciting paper on 
sharks entitled “Sustainable Shark Barrier”.  The Grade 10 
learner from Hoerskool Bergvlam in Mpumalanga began 
developing an innovative shark barrier after noticing how 
the fear of sharks prevented people from enjoying their 
visits to the beach.

“The aim of this investigation was to develop a device that 
would reduce shark and human encounters in an effective 
way, without causing harm to marine animals, using an 
inexpensive and sustainable measure that would also 
guarantee safety to beach goers” explained Nkosi.

Her solar shark barrier makes use of an electromagnetic 
field and a rechargeable battery source to repel sharks 
within its detection range.  The system has been tested 
numerous times and shown favourable results.

Scifest Africa continues until 12 March 2019, and includes 
exhibitions, workshops, a STEM olympics and a film 
festival among its exciting activities.
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Science	festival	a	feast	for	science	enthusiasts

Scifest 2019 was once again a hive of activity, with thousands of learners, 
teachers and members of the public flocking to the Monument in Makhanda 
(Grahamstown) to participate in the annual science extravaganza.

With 60 interactive exhibits spread across the Monument 
and 465 events, including 18 lectures, 277 workshops 
and dozens of science-related talks that took place in the 
town, the 2019 event was an interesting affair for young 
and old. This year more than 44 500 visitors attended the 
six-day festival.

The “Discover Your Element” theme was at the heart of the 
activities, and visitors left the event with an understanding 
and appreciation for the periodic table. While the 
theme celebrated chemistry, festival goers also had an 
opportunity to explore other areas of science, technology, 
mathematics and innovation (STEMI).

Exploring other STEMI topics was the 15-year-old 
recipient of the Eskom Expo for Young Scientists Science 
Communication Prize, Lunga Nkosi, who delivered a 
lecture on her latest research.

The 2018 silver medalist and Grade 10 pupil at Bergvlam 
High School in Nelspruit enthralled her peers at the opening 
event as she presented her innovation, the Sustainable 
Shark Barrier (SSB). The SSB, an electromagnet device 
that uses a magnetic and rechargeable battery source to 
repel objects within its detection range, aims to reduce 
human and shark contact. 

She said the device is more effective, affordable, 
environmentally friendly, durable and safe for both 
humans and animals than most methods currently being 
used, such as cages and nets.  She said that last season 
nets used at 51 beaches between Wollongong in Australia 
and Newcastle in KwaZulu-Natal caught 56 endangered 
and vulnerable marine species, with six grey nurse sharks 
killed by the nets.

“Sharks play an important role in the ocean ecosystem 
by keeping the food chain of virtually every part of the 
ocean, populations of other fish, grass beds and other 
vital habitats healthy,” said Lunga.

Among the exhibitors was Department of Agriculture, 
Forestry and Fisheries (DAFF) career awareness officer, 
Tshianeo Khangala, who said that DAFF looked forward 
to the annual festival as it afforded them an opportunity to 
expose learners to careers in agriculture.

“Our aim is to develop support structures and incentives 
for targeted groups like learners from disadvantaged 
communities, teach them about the value of science, 
technology and innovation in agriculture, and change 
attitudes towards agriculture,” said Khangala.

Khangala spoke about South Africa’s need for skills 
in viticulture (vine-growing and grape-harvesting) and 
oenology (the science and study of all aspects of wine 
and winemaking).

One of the few black viticulturists or oenologists in 
South Africa, Dr Mathabatha Setati, gave a talk at Scifest 
to spark interest the country’s significant wine production 
sector. South Africa is the ninth-largest wine-producing 
country in the world, producing 1 146 006 tonnes annually.

Dr Setati, a senior researcher at the Institute for Wine 
Biotechnology in the Department of Viticulture and 
Oenology at Stellenbosch University, was a winner at 
the Department of Science and Technology’s prestigious 
Women in Science Awards. 

The South African National Roads Agency (SANRAL) also 
exhibited at this year’s Scifest, sharing information about 
civil engineering, scholarships and bursary programmes. 

Michelle Ah Shene, SANRAL’s Southern Region 
communications coordinator, said it was important to 
expose primary and high school learners to science, 
especially the role of the periodic table in civil engineering.

“Many learners do not know that the periodic table plays 
a role when it comes to the materials used to build roads, 
bridges, and paint used in road markings, for example,” 
Ah Shene said.

“It is important to build good roads to decrease the rate 
of accidents that are happening,” said Portia Ngqolowa, 
a Grade 12 learner from Sandi High School in Ngqeleni.

Scifest Africa is an annual national science festival, which 
was established in 1996 to promote public awareness, 
understanding and appreciation of science, technology 
and innovation in South Africa.

Young innovator, Lunga Nkosi a real inspiration to her peers.
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The 64-MeerKAT dish will form part of the SKA that will ultimately be the world’s largest telescope.

South	Africa	signs	historic	treaty	establishing	
the	Square	Kilometre	Array	Observatory

South Africa has put its signature on the international treaty  establishing 
a Square Kilometre Array Observatory (SKAO) as an intergovernmental 
organisation tasked with building and operating the world’s most powerful 
radio astronomy telescope.

The Minister of Science and Technology, Mmamoloko 
Kubayi-Ngubane, signed the Convention Establishing 
the Square Kilometre Array Observatory on behalf of the 
South African government in Rome, Italy in March.  The 
signing ceremony was presided over by Italy’s Minister of 
Education, Marco Bussetti, and witnessed by ministers, 
ambassadors and other high-level representatives of 
countries participating in the Square Kilometre Array 
(SKA) project.

Seven countries – South Africa, Australia, China, Italy, 
the Netherlands, Portugal and the United Kingdom 
– signed the treaty, concluding four years of negotiations 
by government representatives and international lawyers, 
and kicking off the legislative process in each of the seven 
countries.

India and Sweden, who also took part in the multilateral 
negotiations, now have one year to sign the treaty.  These 
nine countries will then form the founding members of the 
new intergovernmental organisation.

The treaty establishes the SKAO as only the second 
intergovernmental organisation dedicated to astronomy in 
the world, after the European Southern Observatory, and 
will ensure strong governance of the SKA project.

“South Africa’s signature on the establishment of the 
SKAO as an intergovernmental legal entity to oversee the 
construction and operational phases of the SKA project is 
a crucial milestone and one which should be celebrated,” 
Minister Kubayi-Ngubane said.

“What makes this particularly unique is the fact that, for 
the first time, Africa, Asia, Australasia and Europe have 
committed at inter-governmental level to collaborate 
on a large-scale science project as equal partners.
This represents the start of a new era for global science 
governance,” the Minister said.

 The treaty has been named the “Rome Convention” in 
recognition of Italy’s role in the negotiation process.  It will 
come into force once it has been ratified by the legislatures 
of five signatory countries, including all three SKA hosts 
(South Africa, Australia and the United Kingdom). 

“International cooperation in science plays a crucial role 
in fostering international friendship and solidarity and 
bolstering commitment to multilateralism, which will 
assist our world in addressing global challenges like 
poverty, inequality and climate change. The signing of 
the convention puts science diplomacy into practice,” 
Minister Kubayi-Ngubane said. 
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“South Africa has delivered on the MeerKAT, a pathfinder 
to the SKA, and our government looks forward to the next 
phase of the global initiative to build this extraordinary 
scientific instrument,” the Minister added.

In 2012, following a nine-year bidding process, 
South Africa, together with eight African partner countries, 
and Australia were named as co-hosts of the SKA – one 
of the most ambitious international scientific projects of 
our time.

A collection of radio telescopes spread over long distances, 
the SKA will be built in South Africa and Australia, with 
later expansion planned for both countries as well other 
African states.  

It will help to close fundamental gaps in our understanding 
of the universe, enabling astronomers from participating 
countries to study gravitational waves and test Einstein’s 
theory of relativity in extreme environments, to investigate 
the nature of the mysterious fast radio bursts, to map 
hundreds of millions of galaxies, and to search for signs 
of life elsewhere in the universe.

The successful construction of the MeerKAT in 
the Northern Cape, and the ongoing development 
of the SKA, has enabled South Africa to develop 
capabilities in areas such as space observation, 
advanced engineering, supercomputing, big data, 
machine learning, and disruptive technology platforms, 
positioning the country to leverage the opportunities 
presented by the Fourth Industrial Revolution.

Last month, the project reached another milestone 
when the SKA teams of engineers from South Africa and 
Australia finalised the critical designs of all components 
essential for the successful construction of the SKA. 

This, coupled with the historic signing of the Rome 
Convention, moves the participating countries another 
step closer to making this ambitious global project a 
reality.

Over 1 000 engineers and scientists in 20 countries have 
been involved in designing the SKA over the past five 
years, with new research programmes and educational 
initiatives and collaborations being created in various 
countries to train the next generation of space scientists 
and engineers.

Construction of the first phase of the SKA is expected to 
start in 2021.  Three prototype dishes are being built as 
part of the SKA critical design review – the final stage of 
design work before construction begins.  One of these 
prototypes is currently being assembled at South Africa’s 
SKA site in the Northern Cape, which is also home to the 
64-dish MeerKAT telescope.

Minister Kubayi-Ngubane signed the historic treaty on behalf of 
South Africa.

Seven countries including South Africa, Australia, China, Italy, 
the Netherlands, Portugal and the United Kingdom signed the 
convention establishing the SKA Observatory.
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Security Management has noted that loss of                                                   
assets / equipment are not timely reported to Security 
Management and that footages are requested from Security 
Management without giving an exact date on which the loss 
has occurred.  This has resulted in Security Management 
having to spend days searching for footages without any luck.  
From the loss reports received by Security Management, we 
have noted that most officials are leaving their cabinet keys 
in areas that are within reach by everyone. The officials have 
reported that they always leave their cabinet keys to ensure 
access to certain documents by some of their colleagues 
during their absence.  We have further noted that where 
assets / equipment (cameras, laptops for certain projects 
etc) are held by colleagues, the colleagues are doing daily 
inspections to check if the allocated asset / equipment is still 
in the cabinet hence the inability to provide an exact date as 
to when the loss occurred.  

Security Management has communicated the Security 
Policy, Security Breach Reporting Procedure, Clean 
Desk Policy and the Access Control Procedure to 
all DST Officials and colleagues are requested to 
familiarise themselves with these documents 

Staff are requested to take note that Security 
Cameras are installed in the building to deter any 
possible theft / loss of assets / equipment and are as 
such not meant to take over from you the responsibility of 
keeping allocated assets / equipment safe

All visitors are expected to report and register at the 
reception area and the DST Access Control Procedures 
are clear on this matter.  

SECURITY TIPS 

In order to curb the losses within the DST Building, colleagues are requested to take note of the following 
security tips:

1. Do not leave your cabinet keys in a place where it can be accessed by unauthorised persons. 

2. Where there is a need to access your cabinet / office – in your absence - , Security Management must be informed via 
email and must be requested to come and open the cabinet / office where the documents / equipment are. A register of 
all equipment / documents taken from your cabinet / office will be kept at the Security Control Room and in this way, 
we will be able to track and trace the movement of assets / equipment and documents.

3. You have the responsibility of keeping safe any DST assets / equipment allocated to you.

4. You have the responsibility of checking on a daily basis, all those assets / equipment under your possession (that 
are not used on a daily basis) so that you can immediately take note of any missing asset / equipment.

5. You have the responsibility to immediately report missing assets / equipment allocated to you, to the relevant unit 
as well as to security management. 
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Government	welcomes	Microsoft	initiative	for	
artificial	intelligence	in	South	Africa

On 18 March, Microsoft launched its latest policy 
innovation centre in partnership the University of Pretoria’s 
Future Africa campus. The company has launched similar 
facilities in several countries so far, providing a forum to 
foster dialogue and discussion on policy issues that affect 
the biggest development challenges in the world today. 

At the centre of the dialogue is how to embrace digital 
transformation, and the role artificial intelligence can play 
to help the region thrive in the Fourth Industrial Revolution.

The policy innovation centres are physical state-of-the-art 
centres designed to bring together stakeholders, whether 
physically or virtually, and draw upon the talents of government, 
academia, industry and policy experts.

Delivering the keynote address at Monday’s launch, the 
Director-General of Science and Technology, Dr Phil Mjwara, 
said one of the key roles of government was to create a 
climate in which individuals, businesses and other social 
institutions could thrive. 
“This includes creating an enabling legislative, policy 
or regulatory framework for the development of new 
innovative technologies and services,” said Dr Mjwara.

The Department of Science and Technology (DST) has welcomed the 
partnership of global technology giant Microsoft with the University of Pretoria 
to explore how South Africa can make the most of artificial intelligence (AI) 
for growth, development, and inclusion.

Referring to the recent Cabinet approval of the country’s 
new White Paper on Science, Technology and Innovation, 
Dr Mjwara said that Fourth Industrial Revolution 
technologies and their impact were at the heart of the 
policy. The DG said the new White Paper deals with 
exploiting these new sources of growth, without neglecting 
the human impact of technology innovation.
“We are pleased that, like our White Paper on STI, your 
White Paper has a deliberate focus on Africa and also 
recognises the importance of the ethical application 
of AI and the role of civil society,” said the DG.

The DG said everything around humans was being 
digitised.    New sensors were being developed with 
DST funding, ranging from satellite sensors that measure 
atomic oxygen in the Earth’s atmosphere to micro-seismic 
sensors in mining to give an early warning of rockfalls.  

“This multitude of sensed data streams, combined in 
ways not possible before, allows us to discover new 
insights from the data and apply these insights through 
Technology and Innovation, with People and in Systems,” 
he said.

DST Director-General Dr Phil Mjwara said during his address at the Microsoft gathering, that the world as we know was changing at 
a rapid rate, and Governments must adapt or risk being left behind.



17

While this new digital age was promising many 
opportunities, inequality represented the greatest societal 
concern associated with this new revolution. For example, 
the largest beneficiaries of innovation tend to be the 
innovators and investors, which explains the rising gap 
in wealth.

Globally, one of largest malicious cyber-attacks occurred 
in India, where a government identity document database 
reportedly suffered multiple breaches that potentially 
compromised the records of all 1,1 billion citizens

Wishing the centre success in is endeavours, the DG 
said artificial intelligence was now a fact of life and the 
developing world must continue to find proactive ways of 
responding to the risks and opportunities they presented.

Microsoft’s General Counsel Mike Yeh said Microsoft 
always approached technology holistically, considering 
the changes it brought and the consequences, many of 
which were positive and added value to society.

“At Microsoft we have been talking for some years 
about the democratisation of technology. How do we 
ensure that, as the world advances and advanced 
technology becomes incorporated in everyday lives, 
that everyone is able to benefit?” asked Yeh.

Yen said these were the driving forces behind the 
multinational company’s idea to establish policy innovation 
centres, particularly as highly regulated industries like 

financial services, healthcare and public sector workloads 
were established before the existence of the Internet.

“There is clearly a need and opportunity to figure out how 
to modernise those regulations in a way that is responsible, 
bouncing out the potential benefits of technology and also 
ensuring that the data remains private, and that customers 
and individuals can control that data,” he said.
He said Microsoft was particularly pleased to drive these 
conversations, especially about the way these new 
technologies would affect people’s rights, and whether 
they were fair, reliable and safe.  

“We see many opportunities and challenges on how to get 
the regulatory environment correct and we look forward to 
working with the University of Pretoria and government to 
really bring people together, to drive the conversation and 
ultimately find the solutions to ensure that technology is 
used fairly and is used for good,” said Yen.

The Acting Director of Future Africa Campus, 
Prof. Bernard Slippers, said the most important goal of 
the university was to turn the knowledge gained here 
towards creating a better world.

“Part of the impact that we make is, we believe, through 
connections in our universities to break down barriers 
between our disciplines,” said Slippers.

He said the university realised the importance of 
partnerships that it would build beyond the academic 
sphere and welcomed the launch of the policy innovation 
centre, which he said embodied digital transformation. 

The Microsoft project is a public private initiative aimed at uilding capacity.
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DST	proud	of	South	African	scientists	recognised	
for their significant research in Africa

The Department of Science and Technology (DST) congratulated the 
South African scientists who received African Union Kwame Nkrumah 
Awards for Scientific Excellence (AUKNASE) for 2018.  Prof. Alta Schutte 
of the North-West University and Prof. David Richardson of Stellenbosch 
University were among four scientists recognised for their work.

Both award recipients have long-standing relationships 
with the DST through its centres of excellence programme 
and the South African Research Chairs Initiative 
(SARChI). 

The AUKNASE programme, an African Union Commission 
initiative, has recognised scientific excellence in Africa 
since 2008.

Schutte received an award for her fight to improve the 
health of all Africans. A biomedical scientist and research 
professor at the North-West University’s Hypertension 
in Africa Research Team (HART), she is internationally 
acknowledged in her field.

Schutte is full professor of Physiology and the SARChI Chair 
in the Early Detection and Prevention of Cardiovascular 
Disease in South Africa, which is hosted by HART. 
She is also the Director of the South African Medical 
Research Council’s Extramural Unit for Hypertension 
and Cardiovascular Disease, and Vice President of the 
International Society of Hypertension.

Prof. Alta Schutte of the North-West University

Prof. David Richardson of 
Stellenbosch University 

The award is one of the professor’s many accolades; 
in 2017 she won the Distinguished Women Researcher: 
Natural and Engineering Sciences category at the DST’s 
South African Women in Science Awards.
 
Richardson received an AUKNASE award for his significant 
contribution to the management of biological invasions and 
the mitigation of their impact on biodiversity and human 
livelihoods.

A distinguished professor in Stellenbosch University’s 
Department of Botany and Zoology, Richardson is also 
a James Marsh Professor at-Large at the University of 
Vermont in the United States of America, and a director at the 
DST-NRF Centre of Excellence for Invasion Biology (CIB). 
The CIB is one of the world’s most productive and influential 
research groups in the field of biological invasions, which 
are a rapidly growing threat to biodiversity and ecosystem 
functioning in Africa and many other parts of the world.
Schutte and Richardson won two of three Laureate of 
Life and Earth Sciences awards. The third recipient was 
Prof. Naziha Atti from Tunisia. Egypt’s Prof. Abdel-Shafy 
Fahmy Obada received a Laureate of Basic Science, 
Technology and Innovation award. 
The winners were each given $100 000.
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Phoenix-1B	sounding	rocket	test	launch	a	
learning	experience

The Phoenix-1B Mk II sounding rocket demonstrator 
developed by postgraduate students, was expected to 
reach a 15 km altitude at Denel’s Overberg Test Range 
and a velocity of twice the speed of sound, but failed 
despite igniting successfully. 

The Phoenix-1B Mk II is the third rocket variant to be 
developed by the UKZN’s Aerospace Systems Research 
Group (ASReG). The first, the Phoenix-1A, was flight 
tested in 2014, but experienced a nozzle failure, which 
limited altitude. 

Lessons learnt then and through the Phoenix-1B will be 
used to develop and launch in 2020, the practical and 
cost-effective Phoenix-1B Mark I.

Funded by the Department, the Phoenix Hybrid Sounding 
Rocket Programme seeks to develop a series of indigenous 
sounding rockets to serve the needs of the South African 
and African scientific research communities. There are 
currently no sounding rocket programmes in Africa.

Shortly after motor ignition, the rocket left the launch rail 
but the motor shut down resulting in the loss of the vehicle. 
A preliminary investigation indicates that this was caused 
by a malfunction in an electrically actuated oxidiser flow 
control valve located between the propellant tank and the 
motor. The valve closed unexpectedly, starving the motor 
of propellant and shutting off the thrust. The cause of the 
valve malfunction is being investigated so that the fault 
can be eliminated.     

The rocket motor itself performed flawlessly at ignition as 
did the other systems up to the valve failure. 
The test campaign took place over a week-long period 
and was carried out to evaluate multiple systems and 
procedures, including mobile rocket launch platform 
(MRLP) operations, MRLP propellant control, launch 
countdown procedures, data acquisition and launch control, 
and flight tank fuelling. Although the loss of the vehicle was 
disappointing and prevented completion of the flight test, 
most of the team’s campaign objectives were achieved.  

Director-General Dr Phil Mjwara said that, despite the 
failed test, the programme was still important in building 
specialised skills for the economy.

“It is part of the game where launching rockets is 
concerned. Hopefully, we will learn a lot more when 
we investigate what could have caused this,” said the 
Dr Mjwara.

Dr Mjwara said the ASReG programme was a 
multi-pronged strategy through which South Africa 
was developing human capital, and projects like the 
Phoenix-1B provided opportunities to do just that.

The Director-General said government would continue 
its partnership with the UKZN and was pleased with 
the investment, which was resulting in the development 
of critical research and development in engineering 
particularly, infrastructure and technology development.

“The UKZN is currently the only South African 
university pursuing an applied rocket propulsion 
programme, producing graduates with skills in 
advanced manufacturing, aerospace systems design, 
and computational analysis,” said Dr Mjwara. 

Sounding rockets play a crucial role in facilitating 
experiments in a wide variety of scientific disciplines, 
including biotechnology, astronomy, astrophysics, materials 
science and meteorology. The Phoenix-1B Mk II rocket 
was developed as a technology demonstration platform.

Sounding rockets, are rocket propelled launch vehicles 
which carry experimental payloads to the upper reaches 
of the atmosphere or into space. Scientific fields that 
use such rocket platforms for experimentation purposes 
include astronomy, astrophysics, biotechnology, materials 
sciences and meteorology.

The Phoenix-1B Mk II 
sounding rocket is the 
3rd test rocket built by 
the UKZN’s Aerospace 
Systems Research 
Group. 

The University of KwaZulu-Natal’s Phoenix-1B sounding rocket project 
remains important to South African engineering, despite its failure to launch 
in the Western Cape last month.
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The ASReG programme has enabled UKZN to develop 
key expertise in the engineering disciplines of rocket 
propulsion technology, launch vehicle design and flight 
dynamics modelling, as well as the development of 
appreciable human capital.  It has also enabled unique 
cooperation between the university and industry.

“Since the programme started in 2010, a number of 
students are now working in key technical positions in 
institutions such as Armscor, the National Metrology 
Institute of South Africa and Rheinmettal Denel Munition. 
Developing advanced engineering skills in our graduates 
is the main objective of the programme, including raising 
performance levels by implementing refined designs and 
employing special manufacturing technologies,” said lead 
researcher Jean Pitot.

Senior lecturer at the University’s Engineering Department, 
Dr Mike Brooks said it was possible for South Africa to 
develop and launch hybrid test rockets however these 
vehicles are complex and high-energy machines. 

“During their launch and flight sounding rockets must 
survive on the edge of what is technically possible, and 
that makes them challenging to engineer,” said Dr Brooks.
The objective is for South Africa to be counted among 
countries like Japan, Sweden, Norway, Brazil, the United 
States of America and Australia, who have their own 
indigenous sounding rocket programmes, and no longer 
rely on international launch services. 

With programmes like the UKZN’s ASReG it will be 
possible for South Africa to develop a similar capability 
for Africa.

South Africa is hoping to develop a home-grown launch facility, and if successful will be a first for Africa

DST Director-General, Dr Phil Mjwara and 
Deputy Director-General: Technology Innovation 
Mmboneni Moufhe, in conversation with one of the 
Mechanical Engineering students involved in the 
project.
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To drive development in the modern world, science, technology and innovation 
(STI) have to be placed at the centre of the developmental agenda, said the 
Minister of Science and Technology, Mmamoloko Kubayi-Ngubane.

Placing	women	at	the	forefront	in	advancing	
Africa’s	development

Minister Kubayi-Ngubane made the remarks during her 
address at the 2019 International Women’s Day dialogue 
hosted by the Thabo Mbeki Foundation and University of 
South Africa at Turfontein Racecourse in Johannesburg 
on 9 March 2019.  The dialogue was held under the theme 
“Women, Technology and Innovation”.

International Women’s Day is a global day celebrated in 
March every year, honouring the social, economic, cultural 
and political achievements of women.  It also marks a call 
to action for accelerating gender parity.

The Minister said that without sufficient participation of 
women in science and technology, Africa would remain 
saddled with many developmental challenges.

Recent reviews of the South African system of innovation 
show that the participation of women in the research 
system has grown substantially.  In the 2013/14 financial 
year, women, including doctoral and postdoctoral students, 
comprised 44 percent of research and development 
(R&D) personnel.

However, significant inequality persists, especially at the 
higher levels, with black women making up less than 
five percent of the full professoriate.  This represents a 
significant challenge for making the research system 
more inclusive, diverse and resilient.

“A world that is deprived of women’s participation in 
STI is a world that is poorer in terms of perspectives 
essential to addressing gender dimensions and the 
burden of infectious diseases, which often affect women 
disproportionately”, the Minister added.  

She noted that the Department of Science and Technology 
(DST), which is responsible for funding researchers, has 
realised that women are mysteriously disappearing along 
the researcher pipeline.  This is because the research 
funding model is not adequate.

To address this, a process of restructuring the funding 
model, especially with regard to women researchers, 
has been initiated.  Part of the limitation of the current 
model is that it does not cater for women who want to start 
families.  Because of this, a woman often has to choose 
between continuing to conduct research and starting a 
family.  The situation goes beyond funding, speaking also 
to the capacitation of the work environment with facilities 
for mothers and their young children.

According to the World Economic Forum’s 2018 Gender 
Gap report, the largest gender disparity is on Political 
Empowerment, which today maintains a gap of 77,1%.  
The Economic Participation and Opportunity gap is the 
second-largest at 41,9%, while the Educational Attainment 
and Health and Survival gaps are significantly lower at 
4,4% and 4,6% respectively. This means that, while there 
are more women and girls entering the education system, 
they still fail to find opportunities and consequently their 
economic participation remains low. 

Evidently, attaining gender parity in the area of science 
and technology will take even longer.  This means that 
there is a need to radically change the pace at which 
the system of science and innovation is transforming in 
favour of women.

Minister Kubayi-Ngubane believes without the effective 
participation of women in STI in Africa, the continent’s 
development would be stifled
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In this regard, the DST has initiated a number of 
programmes to intervene positively and ensure that 
more women are brought into the system of science and 
innovation.

In December 2018, the Department announced the launch 
of 10 OR Tambo Africa Research Chairs, which will be 
located at various institutions across the continent.  These 
chairs will focus on research priorities identified by each 
host institution in conjunction with the Science Granting 
Councils Initiative and the African Research Universities 
Alliance, and in alignment with the African Union’s Agenda 
2063 and Science, Technology and Innovation Strategy 
for Africa 2024.

Gender, disciplinary and geographical spread issues will 
be the underlying considerations in the awarding of a 
chair.  At least 60% of the chairs will be held by women, 
and up to 40% in the humanities and social sciences.  
Each chair will be applicable for one five-year term in the 
first instance, with the possibility of renewal for up to two 
additional terms of five years each, subject to excellent 
performance and availability of funds.

Locally, the DST introduced the South African Research 
Chairs Initiative (SARChI), and recently increased the 
number of women appointments in these positions to 40% 
of the 201 current research chairs.

Established in 2006, SARChI was designed to attract and 
retain excellence in research and innovation through the 
establishment of Research Chairs at public universities in 
South Africa with a long-term investment trajectory of up 
to 15 years.

In addition, for the past 14 years, the Department has 
been running the South African Women in Science 
Awards (SaWiSA), to encourage and reward women who 
are already working in the fields of science, technology, 
engineering and mathematics.

Among other things, SAWiSA demonstrates that women 
and girls can succeed and excel in areas of science and 
research that have always been regarded as the sole 

preserve of men.  SAWiSA finalists work in fields as 
diverse as conservation biology, biotechnology, commerce 
and administration, early childhood development, 
nanotechnology, and indigenous knowledge systems.

To celebrate the completion of the 64-antenna MeerKAT 
radio telescope, last year’s edition of SAWiSA introduced 
an award for outstanding women researchers in 
astronomy. 

At a continent-wide level, the African Union Kwame 
Nkrumah Awards for Scientific Excellence stands out 
for its regional awards, which recognise women who are 
front-runners in science, technology, engineering and 
mathematics (STEM) and their utilisation of STEM in 
solving national challenges that also have a transnational 
face.

The Next Einstein Forum is also gaining traction in 
igniting cross-sectoral dialogue on bridging the gap for 
women in STEM.  With a keen focus on raising up the 
next generation of African scientists, the Next Einstein 
Fellows Programme, launched in 2013, is a select 
initiative which recognises Africa’s best young scientists 
and technologists.  At least 40% of these innovators and 
emerging leaders are women.

Referring to the technological transformation commonly 
known as the Fourth Industrial Revolution (4IR), Minister 
Kubayi-Ngubane said, “We are also cognisant of the 
fact that we are implementing initiatives for gender 
transformation in a system that is already undergoing 
transformation.

“In the same way that the technologies of the 4IR have 
the potential to leapfrog countries from being behind 
technologically to being at the technological cutting 
edge, I believe that these technologies can also help us 
to fast-track gender transformation”, she concluded.

The dialogue was attended by the former President of 
Mauritius, Prof. Ameenah Gurib-Fakim, who delivered a 
lecture which was followed by a panel discussion involving 
policy makers and industry players.
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Minister challenged girls to commit to be each 
other’s	keepers

As part United Nations Educational, Scientific and Cultural Organization’s 
(UNESCO) International Day of Women and Girls in Science, Minister of 
Science and Technology Mmamoloko Kubayi-Ngubane hosted 170 Grade 
11 and 12 learners from Curtis Nkondo and Tshwane High Schools at 
SCI-BONO Discovery Centre in Johannesburg.
The purpose of the day was to raise awareness of the 
low levels of female participation in the fields of science, 
technology, engineering and mathematics (STEM). 
Globally, only about 30 percent of female students 
pursue careers in STEM, and it is hoped that UNESCO’s 
initiative will help to change this and enable more women 
and girls to gain access to quality education.
 
Minister urged the girls to support rather than laugh 
at each other. “ When somebody has fallen or made 
a mistake we pull them up so they know whatever 
difficulties they are facing they have a shoulder to lean 
on” she said

Speaking on this year’s theme-”Investment in Women 
and Girls in Science for Inclusive Green Growth”, Minister 
said that the department is working towards making a 
National System of Innovation (NSI) that is inclusive, 
where women and girls play active roles.

“We want to sustain you within our system because 
there is a shortage of women and girls within the 
NSI,” added the Minister

Award winning young scientist Prof Philiswa Nomngongo 
also advised girls to kick the stereotype that boys are 
more intelligent than girls are.

“In African communities roles are assigned according 
to gender and same goes for careers. The truth is 

what men can do, women can also do and do it better 
because women can multitask,” said Prof Nomngongo.

According to UNESCO, in most countries, women focus 
on the social sciences and remain under-represented in 
engineering and technology. 
Prof Nomngongo is a winner of the DST’s South Africa 
Women in Science Awards in the category of Distinguished 
Young Woman Researchers in Natural and Engineering 
Sciences for 2017. She also won an award in the same 
year for the Most Advanced Young Scientis at University of 
Johannesburg where she works as an Associate Professor 
in Chemistry.

Dan Matsapola, Manager for Science Advancement at 
South Africa National Space Agency told the girls that 
South Africa is on a serious migration towards the knowledge 
economy. “Mathematics and Physical Science are going 
to open opportunities for you to be meaningful players 
in the Fourth Industrial Revolution. Use your marvellous 
minds to create innovative products and services for the 
world to enjoy” said Matsapola

His presentation titled “Earth Observation via Satelite” taught 
learners to value science and the innovative use of space 
science and technology. Nicola Mwanza of Tshwane High 
school said that the gathering was an eye-opener. “I am 
aware of Astronomy as a career but I was not clear on 
how it benefits human beings and the universe. I have 
learnt a lot and feel motivated to pursue a career in 
science”.

Girl learners from schools in Johannesburg participated in The UNESCO International Day of Women 
and Girls in Science, hosted by the DST at Sci-Bona Discovery Centre.
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Transdisciplinary	approach	to	disease	the	only	
effective	way	to	a	healthy	society

The burden of disease continues to negatively impact socio-economic 
growth in African countries, including South Africa.

African economies have experienced tremendous growth 
rates over the past 10 years, yet the continent is still 
confronted by the world’s most serious health challenges.  
Of the 20 countries with the highest maternal mortality 
ratios worldwide, 19 are in Africa.  In addition, of the 
estimated 300-500 million malaria cases that occur 
worldwide every year, more than 90% occur in Africa, 
where most deaths from malaria are of children under five 
years of age.

South Africa continues to be plagued by four disparate but 
colliding epidemics, namely, a high burden of disease for 
HIV and TB, a non-communicable disease burden that is 
almost three times the average in developing countries, a 
high maternal and child disease burden, and a very high 
homicide rate which is indicative of serious mental health 
issues.

In March, the Johannesburg Institute for Advanced Study 
convened a four-day conference, titled the State of Dis-ease 
Workshop, focusing on issues of health and illness in 
South Africa.  The event attracted considerable interest 
from the health and medical industries, as well as from 
students and members of the public.

Delivering the keynote address at the event, the Minister of 
Science and Technology, Mmamoloko Kubayi-Ngubane, 
stressed the importance of finding “an optimal way of 
employing our resources so that we can maximise the 
desired output.  Evidently, a transdisciplinary approach is 
the most effective way to find our own solutions.”

South Africa is building its health innovation system using 
the “quadruple helix” model, which seeks to integrate 
existing role players – the government, academia, 
industry and civil society – in a unified and coordinated 
system where all have a critical role to play.

The Strategic Health Innovation Partnerships (SHIP), 
managed by the Department of Science and Technology 
(DST) in partnership with the South African Medical 
Research Council, is a programme that funds and 
manages innovation projects focused on the development 

of new drugs, treatments, vaccines, medical devices and 
prevention strategies.

The purpose of the SHIP initiative is to harness the 
research capacity and capabilities located at universities 
and science councils and in the private sector, and to 
combine their knowledge and expertise in collaborative 
efforts to develop new products.

The DST’s Technology Innovation unit supports the 
development of a number of health solutions – including 
vaccines, drugs and diagnostics – for malaria, tuberculosis 
and HIV/Aids.

Speaking at the workshop, Dr Fareed Abdullah, a 
medical doctor and specialist in public health medicine, 
acknowledged and applauded the strides made by 
departments such as the DST and the Department of 
Health in research and development around HIV/Aids.

However, Dr Abdullah hastened to add that while there 
was progress, the rate of infection demanded that a 
solution be found. “The fact that around two million people 
were living with HIV/Aids in 1998, and currently close to 
eight million are infected, should be a matter of concern’’, 
he said.

The DST and the National Research Foundation 
established the Centre of Excellence in HIV Prevention 
to conduct research aimed at understanding and 
ameliorating the high risk of contracting HIV faced by 
South African women, especially young women.

Hosted by the Centre for the Aids Programme of 
Research in South Africa (CAPRISA) and the University 
of KwaZulu-Natal, the centre’s main goal is to undertake 
globally relevant and locally responsive research 
that contributes to understanding HIV pathogenesis, 
prevention and epidemiology, as well as the links between 
tuberculosis and Aids care.

It is hoped that work at the centre will ultimately contribute 
to finding a cure for the HIV pandemic.
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An extensive and active set of international partnerships is one of the strengths 
of South Africa’s national system of innovation (NSI). The country’s numerous 
global partnerships have contributed significantly to the growth and development 
of the NSI.

Science,	technology	and	innovation	diplomacy	
central	to	Africa’s	development

Given the strides that have already been made in 
developing mutually beneficial international relationships, 
the Department of Science and Technology (DST) is 
looking to expand and deepen these partnerships.

Scientific engagement aimed at building positive 
collaboration with other governments and societies is 
referred to as science diplomacy. The new White Paper 
on Science, Technology and Innovation recognises 
the role that science diplomacy plays in promoting an 
inclusive NSI, including enabling sustainable financing 
for increased human capital and expanded knowledge 
enterprises.

To ensure that the objectives of the new White Paper 
are realised, the DST, the Department of International 
Relations and Cooperation (DIRCO) and the Academy 
of Science of South Africa (ASSAf) held the country’s 
first ever training workshop on science, technology and 
innovation (STI) diplomacy from 4 to 7 March 2019.

More than 30 NSI role players and DIRCO diplomats 
participated in the four-day event, which was aimed at 
developing an effective and efficient cohort of diplomats 
to implement the country’s competitive mandate in STI 
diplomacy.

The workshop sought to ensure that STI diplomacy 
contributes to the advancement of South Africa’s 
foreign policy, improved global STI governance, and 
the deployment of STI as a soft-power mechanism for 
resolving conflicts and addressing common challenges.

The DST’s Deputy Director-General for International 
Cooperation and Resources, Daan du Toit, said the 

workshop had been designed to arm the diplomats and 
scientists with technical competencies relevant to the 
21st century. He added that it was important to bridge 
the gap between complex foreign policy issues and the 
contribution of research, development, innovation and 
scientific collaboration in the international relations arena.

Addressing the workshop participants, the Deputy 
Director-General said that South Africa would continue to 
prioritise support for the development of STI capacity and 
excellence in science on the continent.

“Science diplomacy is the engine for Agenda 2063, which 
is geared to put science at the heart of poverty alleviation 
and advance Africa’s interests in the global economy. The 
concept has also been at the forefront of advancing and 
positioning Africa in the middle of global leadership,” 
the Deputy Director-General said.

In seeking to pitch its efforts at a higher level, while 
championing science diplomacy training at continental 
level, the DST is benchmarking itself against partners 
like the World Academy of Sciences and the American 
Association for the Advancement of Science, which host 
science diplomacy events on an annual basis.

The workshop participants looked at international 
relations theory, foreign policy, STI policy and related 
topics in order to gain a better understanding of the core 
roles and functions of STI diplomats in realising national 
and continental objectives.
Formal and informal processes, protocols and instruments 
were explored to reinforce an understanding of the 
mechanics of STI diplomacy. Participants also examined 
relevant treaties and policies, and were taken through the 
essential steps involved in international STI negotiation.

Additional sessions were dedicated to developing 
participants’ practical negotiation and leadership skills 
in relation to specific STI issues, such as intellectual 
property protection, technology transfer, and cross-border 
research and development projects.

Finally, participants were given the opportunity to put 
their new skills to the test by taking part in an STI 
negotiation simulation exercise.
It is hoped that this inaugural workshop will be 
institutionalised and become a regular fixture on 
South Africa’s STI calendar.

DST, DIRCO and representatives from the NSI participated in 
the first ever Science Diplomacy workshop.
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Cabinet	approves	new	science,	technology	and	
innovation	policy

South Africa has a new White Paper on Science, Technology and Innovation, 
following the approval by Cabinet in March. The new White Paper sets the 
long-term policy direction to boost economic development and inclusive growth.
The new White Paper, which identifies the Fourth 
Industrial Revolution as a key focus, places science, 
technology and innovation (STI) at the centre of South 
Africa’s development agenda.

Minister Mmamoloko Kubayi-Ngubane, welcomed the 
approval, and said she is confident that, over the next 15 
years, the new policy will chart a new path to unleashing 
South Africa’s full potential towards growing the role of 
STI in a prosperous and inclusive society.

“The approval by Cabinet positions the country to stand 
ready to reap the benefits of global developments such 
as rapid technological advancement and geopolitical 
and demographic shifts, while responding to the 
threats associated with some of these global trends,” 
the Minister said.

“Of all the technologies associated with the Fourth 
Industrial Revolution, artificial intelligence is poised to 
have the most disruptive impact on the place of humans 
in economic production.  As such, this new policy gives 
us an opportunity to better prepare for what lies ahead 
and ensure that South Africa becomes one of the global 
centres of science, technology and innovation.  

“Our strategic priority is to invest in and leverage 
science and technology as instruments for growth 
that can be sustained in the long run to defeat 
poverty,” Minister Kubayi-Ngubane said.

Since the adoption of the first White Paper on Science and 
Technology in 1996, South Africa has made significant 
progress in growing its national system of innovation.  
However, while the country has come a long way since 
then, a new White Paper had become vital to respond 
adequately to future we want to build.

Reviews of our national system of innovation have 
revealed that the system is not inclusive.  For example, the 
number of women, particularly black women, in research, 
science, technology and innovation is very low.

“This is one of the most pressing issues that this policy 
seeks to deal with,” the Minister said, adding: “Society 
as a whole needs to embrace scientific research as an 
important element of creating a better world characterised 
by low unemployment and reduced poverty and inequality.”
The new White Paper, which will replace the 1996 White 
Paper on Science and Technology, aligns and advances 
the objectives of the government’s National Development 
Plan (NDP).

“I would like to thank the team under the 
Director-General of Science and Technology, Dr Phil 
Mjwara, that worked on this policy document, the 
international experts for their valuable contributions, 
and the many people who participated in the public 
consultation process.  I am confident that this policy 
document reflects the aspirations of South Africans 
with regard to science, technology and innovation,” 
said the Minister.

Cabinet announced its approval of the new policy 
following Thursday’s Cabinet meeting, stating:  “Science 
and innovation often heralds a different way of doing 
things and allows us to deal with longstanding challenges 
in a decisive and cost-effective manner.  To tap into these 
benefits, Cabinet approved the 2019 White Paper on STI, 
which sets the long-term policy direction for a growing 
role for STI.

“With the advent of the Fourth Industrial Revolution, STI 
will position us to take advantage of rapid technological 
advancements,” the Cabinet statement continued.  
“The proposals in this White Paper seek to address 
policy coherence, development of human capabilities, 
knowledge expansion, innovation performance, and 
increased investment.  These policy proposals will form 
the basis of the development of decadal plans involving 
all the relevant stakeholders.”

The new White Paper focuses on the following:
• Raising the profile of STI in South Africa by instilling 

an innovation culture and integrating STI into cross 
cutting government planning at the highest levels.

• Strengthening partnerships between business, 
government, academia and civil society, and creating 
a more enabling environment for STI.

• Focusing on innovation for social benefit and 
fundamental economic transformation.

• Expanding and transforming the human resource 
base of the national system of innovation.

• Increasing investment, both public and private, in STI.

The Department of Science and Technology will now 
embark on a process to develop a decadal plan for STI 
which will serve as an implementation plan for the White 
Paper over the period 2019 to 2029.The decadal plan will 
take into consideration not only the White Paper, but also 
a review of the Ten-Year Innovation Plan (2008-2018), 
which has seen the attainment of significant milestones, 
as well as the results of a foresight exercise conducted in 
2018 by the National Advisory Council on Innovation.
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Career	expo	inspires	learners	to	embrace	the	
new	digital	age

The Department of Science and Technology hosted thousands of high 
school learners from around Rustenburg on Friday, 1 March, at a science, 
technology. engineering and mathematics (STEM) career expo. 

The exhibition was held at the Ben Marais Hall and featured 
over 30 interactive exhibits highlighting various projects 
in the national system of innovation.  The learners had an 
opportunity to participate in science demonstrations and talk 
to researchers.

The DST regularly hosts such events to inform learners of 
the various STEM career paths available and to assist them 
in deciding what courses to take after school. 

The venue teemed with curious learners, who engaged 
exhibitors about science fields such as radio astronomy, 
forensic science and tissue engineering.

Exhibitors from organisations such as the South African 
Radio Astronomy Observatory, the South African Weather 
Service, the SA Police Service, the South African Agency 
for Science and Technology Advancement, the Council 
for Scientific and Industrial Research, and the Tshwane 
University of Technology’s Centre for Tissue Engineering 
were kept on their toes as Grade 12 leaners bombarded 
them with queries.
The Minister of Science and Technology, Mmamoloko 
Kubayi-Ngubane, encouraged to learners to engage exhibitors 
and to study subjects that they were passionate about.

The Minister quizzed learners about DST-funded projects in 
space science and radio astronomy. A handful of learners 
knew about the Square Kilometre Array (SKA) megascience 
project in the Northern Cape. The Minister and other senior 
officials were impressed by a young learner who explained 
the SKA project to the audience. 

Meanwhile the Minister herself described what the Department 
was doing in the nanosatellite sphere. 

“South Africa has a problem with fires, which destroy 
property, and nanosatellites such as ZACUBE provide 
early warnings of wildfires so that disaster management 
teams can respond before the fire causes too much 
damage,” said the Minister.

The Minister also urged learners to read about the Fourth 
Industrial Revolution (FIR), which would be driven by the youth. 
“South Africa needs critical skills in data science and 
machine learning, so that computer programmes and 
algorithms can be used to solve problems.”
The Mayor of Rustenburg Local Municipality, Mpho Khunou, 
echoed the Minister’s sentiments and advised young people 
to prepare for the FIR as South Africa needed young people 
to be at the forefront of the new digital age.

Minister Kubayi-Ngubane told mathematics and science learners that achieved good results in these subjects required hard-work 
on their part.



ZACube-2,	driving	space	industry	growth	and	
economic	spin-offs	in	the	engineering	sector	

The launch of Africa’s largest Nanosatellite, ZACube-2 not only has led to 
ground breaking high-tech positioning of South Africa, but has been a vital 
instrument in cultivating development of the space industry, particularly the 
growth of Luvhone as a space engineering 
black-woman owned business.
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“The FIR represents entirely new ways in which 
technology becomes embedded within societies,” 
said the Mayor, going on to explain that South Africa 
needed scientists to thrive and respond to new ways of 
doing things.

Galaletsang Bantsijang of Sunrise View Secondary School 
said she felt privileged to have been part of the event and 
was looking forward to pursuing a medical engineering 
degree at the University of the Witwatersrand next year.

Another inspired learner, 18-year-old Seleke Gadihele 
from Boitekong Secondary School, planned to give 

The careers exhibition afforded hundreds of learners an opportunity to participate in science demonstrations and handle scientific 
instruments.

back to her community by becoming a maths and life 
sciences teacher.  The energetic learner was excited to 
receive information about the Funza Lushaka bursary 
programme and hopeful that she would be able to study 
at the University of Pretoria.

The Funza Lushaka programme promotes teaching as 
a profession and enables eligible students to complete 
teaching qualifications in national priority subjects.

After graduation, bursaries recipients are required to 
teach at a public school for the same number of years for 
which they received the bursary.

The Department of Science and Technology (DST) has 
seen tremendous economic impact from the ZACube-2 in 
a very short space of time. This is evident with yields of 
economic benefit already derived in creating employment, 
sustainability of new space engineering businesses such 
as Luvhone, yet at the same time driving capacity building 
and harvesting of the investment that the Department 
has already made into space science. The Department 
has committed R27 million over the next three years to 
development of more satellites for applications that will 
bring social impact and improve the quality of lives of South 
Africans.

“Luvhone is very excited to have been appointed 
for the build, systems integration and commission 
of the ZACube-2 ground station launched from the 
Vostochny Cosmodrome, a Russian spaceport in 
December 2018.  This project has helped the company 
to build capacity in the space engineering field for 
social impact and employment of young engineering 
professionals”, said Ms Leago Takalani, Luvhone 
founder and Chief Executive Officer.
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Although the company is merely 3 years old, it has been 
able to provide through this project, internship initiatives 
for young graduates coming from disadvantaged and rural 
backgrounds with BSc Mathematics and Informatics to the 
field of space engineering, ICT and aerospace.

Established in 2015, Luvhone Engineering and Consulting 
Partners (Pty) Limited is a South African company and provides 
niche technology solutions and trades in commodities for 
Aerospace and Security, Satellite & Terrestrial Broadcasting 
systems, Information Communication Technologies.

In developing a launch program for a high-tech satellite 
such as ZACube-2, various elements of the value chain in 
ensuring the operational function of the satellite in space 
and communication with the systems on earth, are a key 
element in ensuring that there is continued exchange of 
information with the satellite.

ZACube-2 provides vital information for enabling 
South Africa to monitor the coastal lines, provide early 
warning for fire and disaster management.  In order for 
this information to be received from the satellite that 
South Africa has launched in space, ground infrastructure 
is necessary for receiving, communicating with, tracking 
the location and movements of the satellite in space and 
enabling processing of the data that will inform the country’s 
appropriate response plans.  

For this, Luvhone was appointed as the preferred 
technology partner to work with the French South African 
Institute of Technology (F’SATI), a French South African 
graduate institute for teaching, research and development 
located in South Africa, to build and integrate this very 
important ground station infrastructure in Cape Town on 
behalf of South African government. The ground 
station build was to be done in time for the rocket 
launch that was already scheduled and confirmed 
between the South African government and the launch 
facility in Vostochny Cosmodrome.

“Luvhone is very excited to have been part of this historical 
moment for South Africa.  Leading to the build-up of the 
ZACube-2 launch, Luvhone as an implementation partner 
spared resources in ensuring that they were able to meet 
the deadline for readiness of the ground station by 
27 December 2018.  

The project commenced mid-October and we had to 
implement what is normally done in three months in 
less than two months”, said Ms Takalani.

“Whilst South African’s were winding down the stress 
of the year in readiness for Christmas celebrations, 
our teams were ramping up all efforts to ensure that 
critical engineering materials that were needed for 
assembly and build of the Radio Frequency (RF) and 
Communication infrastructure onsite, arrived in time 
for commissioning of the satellite earth station in 
time for launch”, she further added.

The socio-economic impact made by ZACube-2 is 
enormous. Mr Khetha Nhlangothi, Head of Engineering 
Services and Technology at Luvhone admits that the 
programme has saved him from the harsh realities of 
being without a job.

“Subsequent to being retrenched in the Broadcasting 
sector and facing the reality of being unemployed 
whilst having more than 9 years RF engineering 
experience, I was employed by Luvhone as RF System 
Engineer to lead the ZACube-2 Ground station 
project. The high-tech and international nature of 
this project, required innovative, technical agility 
and flexible project management approaches in 
ensuring that the stakeholders are aligned and that 
there is an understanding of the critical elements 
that can make or break such a complex project. 
I grew immensely in terms of my skills-set as an 
engineering professional, and am truly proud to 
be part of the Luvhone team in delivering such a 
high-tech project”, said Nhlangothi.

The successful implementation of the Phase 1 of 
the Ground station for South Africa, saw the satellite 
communicate with the systems on South African soil after 
successful launch into space and since then, marine data 
can now be processed for tracking of vessels along the 
coast lines from the ground station.

Phase 2 of the project is currently underway and Luvhone 
has already delivered 90% of this project and is excited to 
work with F’SATI in enabling the exchange of information 
from the high-tech camera; on the satellite that will be 
used for disaster management for South Africa.



Sports	Day
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DST Netball and Soccer teams made the department proud 
at a sports tournament held in the North West, at North West 
University’s (NWU) Mahikeng campus.

DST Netball team ecstatic following their brilliant performance 
against NWU.

DST ladies team(in blue) trounced the opposition in a thrilling 
match which ended with the final score: 15-13. 

The DST men’s soccer team played an awesome attack game 
against the NWU team.

DST’s Mncedisi Gugushe(in orange) and fellow player in friendly 
match that turned out to be impressive display of soccer skills.
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