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editorial
Science Forum South Africa continues to get bigger and better

The Department of Science and Technology concluded 2018 
on a high note, hosting a hugely successful Science Forum 
South Africa event. The Department and its entities welcomed 
national and international guests for the fourth consecutive 
year. A platform for igniting conversations about science, 
Science Forum South Africa has become a firm favourite on 
the science events calendar and just keeps getting bigger 
and better every year. Enjoy the two stories if you didn't 
manage to attend.

Equally exciting was the launch of South Africa's second 
nanosatellite into space from the Russian Soyuz rocket, which 
took off from the Vostochny spaceport on 27 December 2018. 
The students at the Cape Peninsula University of Technology 
who were involved in the construction of the satellite should 
pat themselves of the back for this achievement – a proud 
moment for the whole country. Find out more on page 3 about 
how this nanosatellite will support Operation Phakisa.

Another feather in the DST's cap is South Africa's appointment 
as lead co-chair of the Group on Earth Observations (GEO). 
South Africa took over from the United States and will preside 
over GEO plenaries and executive committees, as well as 
help GEO focus on priority areas during the year.

As a significant player on the global science stage, the 
Department hosted several international events, including a 
Square Kilometre Array Africa Partner Country Meeting, the 
30th International Partnership for Hydrogen and Fuel Cells 
in the Economy Steering Committee Meeting and the 4th 
National Conference on Global Change.

Last year was a busy one, and 2019 ushered in an equally 
eventful period with Minister Mmamoloko Kubayi-Ngubane 
leading the Department's first back-to-school campaign.

Enjoy the read.
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The launch of ZACube-2 represents a significant milestone 
in the nation’s ambition to becoming a key player in the 
innovative utilization of space science and technology in 
responding to government priority areas.
The ZACube-2 took off at 04:07am with the Russian 
Soyuz Kanopus mission from the Vostochny spaceport. 
The cube-satellite left the earth together with small satellites 
from the United States, Japan, Spain, and Germany and is 
orbited as secondary payload in a launch mission designed 
for real-time monitoring of natural and manmade disasters 
and other emergencies.
The ZACube-2 will provide cutting-edge remote sensing and 
communication services to South Africa and the region.  
The satellite is a technology demonstrator for Maritime 
Domain Awareness (MDA) that will provide critical information 
for our oceans economy. It will monitor the movement of 
ships along the South African coastline with its automatic 
identification system (AIS) payload. 
“This satellite will help us monitor our ocean traffic as part of 
our oceans economy and also monitor veld fires and provide 
near real-time fire information ensuring a quick response time 
by disaster management teams. Science is indeed helping us 
resolve the challenges of our society. I want to congratulate 
our space team for great work and this achievement,” said 
Minister Kubayi-Ngubane.

She added: “I am particularly excited that the satellite was 
developed by some of our youngest and brightest minds 
under a programme representing our diversity, in particular 
black students and young women.”
Weighing just 4kg, the ZACube-2 is South Africa’s second 
nanosatellite to be launched into space and three times 
the size of its predecessor, TshepisoSat. It is regarded 
as the continent's most advanced cube satellite and is in 
fact a precursor to the MDASat - a constellation of nine 
nanosatellites that will be developed to provide cutting-edge 
very high frequency data exchange communication systems 
to the maritime industry.
The Department of Science and Technology (DST) has 
invested R16, 5 at the Cape Penninsula University of 
Technology (CPUT) for the project in support of Operation 
Phakisa. The DST’s entity, the South African National Space 
Agency (SANSA), in cooperation with the University of 
Montpellier, the French Embassy and the Paris Chamber of 
Commerce, manages the project.
In April this year, Minister Kubayi-Ngubane,attended the send 
off ceremony and met the team young people who worked on 
the Zacube-2 at CPUT. At the time, the nanosatellite was 
scheduled for launch from India, in June 2018. Excess 
capacity induced by primary and secondary payloads on 
India’s Polar Satellite Launch Vehicle, resulted in a delay and 
an alternative arrangement was made. 
The ZACube-2 will be given a new name soon, following 
a national satellite naming competition launched in April 
by the South African Agency for Science and Technology 
Advancement (SAASTA), an entity of the DST. SAASTA 

The Minister of Science and Technology Mmamoloko Kubayi-Ngubane 
congratulated the team responsible for the successful launch into space 
of the continent’s most advanced nanosatellite to date, ZACube-2, in 
the early hours of 27 December.

SA launch most advanced 
Nanosatellite-ZACube-2

ZACube -2 launch in action

Minister Kubayi-Ngubane and Prof Robert Van Zyl
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received over 300 entries from Grade 4-12 learners. The results 
have been finalised and the new name of the nanosatellite will 
be announced in due course.
Cubesats are extremely small satellites, in the form of 10 cm 
cubes and with a mass of up to 1 kg (although there are some 
made up of two or three such cubes). Developed originally in the 
US, they are becoming increasingly popular with universities 
and technological institutes around the world, because of 

their considerable educational benefits. These tiny satellites 
have come a long way since Sputnik, the first satellite that 
was launched in 1957, weighing 83 kg. The success of the 
CubeSat programme has revolutionised space technology.
Cubesats provide both hands-on experience for engineers 
and technologists in their design and construction, and, once 
in orbit, the data needed to support scientific experiments 
and projects.

from the HCD initiative, out of a total of 136 from Africa as a 
whole.  Of these, 14 have graduated with honours, 32 with 
master's and 24 with doctoral degrees. The meeting noted 
another initiative aimed at developing radio astronomy 
capacity in partner countries, namely the Development in 
Africa through Radio Astronomy (DARA) programme.  DARA 
was specifically designed to support the African SKA and AVN 
projects and it is making valuable contributions to strengthen 
radio astronomy in partner countries. Funded by South Africa 
and the United Kingdom (through the Newton Fund), DARA 
undertakes numerous projects, including running Linux and 
Python training for science and engineering postgraduate 
students at South Africa’s Centre for High Performance 
Computing (CHPC).  The courses are important for capacity 

This annual meeting of SKA African partner countries brings 
together science and technology ministers and senior officials 
from Botswana, Ghana, Kenya, Madagascar, Mozambique, 
Mauritius, Namibia, South Africa and Zambia. The main 
aim of the SKA/AVN African Ministerial Forum is to provide 
political and strategic leadership on matters pertaining to the 
SKA and AVN projects and other relevant initiatives, including 
the establishment of Big Data infrastructure and capacity.
While all the member countries highlighted financial 
constraints as a major obstacle to the full rollout of the AVN 
project, they were unanimous that progress was being made.
Partner countries particularly welcomed the positive results 
of the SKA Human Capital Development (HCD) programme. 
To date 127 students from partner countries have benefitted 

The Square Kilometre Array (SKA) African 
Partner Countries impressed by the progress 
being made with the AVN projects

The nine African countries partnering on the Square Kilometre Array (SKA) and 
African Very Long Baseline Interferometry Network (AVN) projects are making 
significant progress.The ministers and senior officials responsible for science and 
technology in the partner countries concluded the 5th Ministerial Forum Meeting 
on the SKA/AVN in Cape Town, South Africa, in October 2018.

Delegates at the 5th Ministerial Meeting of the Square Kilometre Array (SKA) African Partner Countries
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The SKA Africa partner country Ministers visited the SKA core-site to view the complete 
MeerKAT 64 dish and other telescopes such as the HERA that is also located at the site.

building in high performance computing and data science, 
key technologies to support and develop radio astronomy.
The Ministers noted the importance of the Big Data 
Africa project for both astronomy as well as more general 
preparations for the fourth industrial revolution. Given the 
significance of big data and cyberinfrastructure in economic 
development at both national and regional level, it was 
agreed that South Africa and Namibia would explore ways 
of integrating the Big Data Africa activities in Southern Africa 
into the SADC Industrialization Strategy, taking into account 
prior work within SADC, and liaising with the other members 
of SADC.  Kenya will explore a similar intervention in 
East Africa, and Ghana in West Africa. It was recommended 
that this work be presented to the African Union through the 
intervention of the Ministers.
The meeting also congratulated the team, led by South Africa, 
that had successfully bid for the International Astronomical 
Union’s 2024 General Assembly to be held in Africa for the 

first time. In anticipation of this event, member countries 
were urged to contribute to a working document titled 
"Astronomy 2024 – The Audacious African Vision", which 
includes ambitions for human resources, infrastructure, 
legacy projects, operations and funding.

The SKA will be the world's largest and most sensitive radio 
telescope. The total collecting area will be approximately one 
square kilometre, giving 50 times the sensitivity and 10 000 
times the survey speed of the best current-day telescopes. It 
is being built in Africa and Australia.Thousands of receptors 
will extend to distances of up to 3 000 km from the central 
regions. The SKA will address fundamental unanswered 
questions about our universe, including how the first stars 
and galaxies formed after the Big Bang, how dark energy 
is accelerating the expansion of the universe, the role of 
magnetism in the cosmos, the nature of gravity, and the 
search for life beyond Earth.

The SKA Organization, with its headquarters at Jodrell Bank 
Observatory, UK, was established in  December  2011  as 
a  not-for-profit company in order to formalize relationships 
between the international partners and centralize the 
leadership of the project.

The AVN project aims to establish self-sufficient radio 
telescopes in Africa through the conversion of redundant 
telecommunication antennas into radio telescopes, adaptation 
of existing training telescopes, or the construction of new 
telescopes. The AVN project has been funded to the tune 
of R160 million by South Africa's African Renaissance Fund 
(administered by its Department of International Relations 
and Cooperation) and the South African Department of 
Science and Technology.

The Ministers and senior officials also visited the SKA core 
site to see the completed 64-dish MeerKAT telescope that 
was unveiled by South Africa’s Deputy President, David 
Mabusa in July 2018.

Namibia’s Minister Higher Education, Training and Innovation Dr 
Itah Kandjii Murangi (MP) was part of the SKA Africa Ministerial 
tour of the SKA SA core site in the Northern Cape. The Minister 
was fascinated by the Hydrogen Epoch of Reionisation 
Array(HERA) radio telescope designed to detect radio waves in 
the low-frequency range of 100–200 MHz. 
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Science Forum South Africa calls for people 
centered science  

The CSIR International Convention Centre was a hive of activity with hundreds of local 
and international guests, attending the Department of Science and Technology’s fourth 
Science Forum event. From engaging with the dozens of exhibits, to participating in 
breakaway sessions and attending thought provoking science talks, the 2018 event 
was hailed a huge success.

The fourth installment of Science Forum South Africa had 
something of interest for everyone, from robotics to hydrogen 
fuel cells, high performance computing and indigenous 
knowledge systems, it was all housed under one roof. Over 
seventy exhibitors from around the world showcased scientific 
innovations and ignited conversations about science.

Building on the success of third SFSA, the 2018 Forum again 
served as a large, open, public platform for debating science 
and society. 

The Fourth Industrial Revolution (FIR) was at the heart of 
the forum, with discussions on opportunities that could be 
exploited to advance communities marginalised by previous 
revolutions, preparing young people to participate in the 

FIR, and the role of government in this regard. The 2018 
Science Forum, unlike previous events, saw huge numbers 
of young people attending the two-day event and they were 
not disappointed, The Spring Bots, robotics team who won 
gold an international robotics competition in Mexico this year 
proved to be a huge hit with young people. Demonstrations 
of the robots they developed, attracted huge interest from 
crowds. Team members, Barbara Moagi and Mikhaeel 
Reddy, believe robotics should be introduced to children at 
primary school level to develop their skills in this area from 
an early age. 

High performance computing exhibits also drew the crowds, 
Tshiamo Mathsego from the Botswana University specializes 
in computer science. He has been attending the SFSA every 

Minister Kubayi-Ngubane urged participants at the fourth Science Forum to use science diplomacy as a tool to improve lives. 
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year and loves the enthusiasm of students participating in 
the event. Matshego said, FIR is about big data and students 
must be trained to manage data as this is the future. He 
believes a skills re-alignment between the needs of industry 
and education curricula must take place, to prepare young 
people for jobs of the future. 

The Min is ter  o f  Sc ience and Technology 
Mmamoloko Kubayi-Ngubane opened the 2018 Science 
Forum South Africa, with a call to put science diplomacy 
into practice by building a better South Africa, in a better 
Africa and a better world. The Minister said that the Science 
Forum South Africa was not an objective in its own right, but 
an instrument to contribute to the attainment of several of 
the strategic objectives of the Department of Science and 
Technology, and the goals set out in South Africa's new draft 
White Paper on science, technology and innovation (STI). 

The goals of the Forum include –stimulating a vibrant debate 
on the role of STI in society, creating a networking platform 
for key science, technology and innovation actors, including 
government leaders, academics, scientists, industry, 
civil society, and students; promoting international STI 
partnerships, specifically profiling South Africa as a preferred 
international partner for cooperation in science and innovation 
– over the years the Forum has been the birthplace for many 
concrete international partnerships and investments; and 
providing the African continent with an influential platform 
for debate on the role of science in society, similar to those 
in other parts of the world, in support of African cooperation 
and integration in STI – this role is specifically valued and 
acknowledged by the African Union and SADC.

"We would also like the forum to be a platform for 
engagements on using STI for the advancement of the AU 
Agenda 2063 and the STI Strategy for Africa (STISA-2024) 
which places science, technology and innovation at the 
epicentre of Africa's socio-economic development and 
growth," added the Minister. The Minister urged participants 
to consider a number of critical questions. "With a growing 
youth population in Africa, how are we to ensure that the 
majority of the youth participate in science, technology and 
innovation? What concrete steps will we, as Africans, take 
to ensure that the participation of women in science is in 
proportion to their percentage of the population?

The Minister emphasized that the conversations taking 
place at SFSA should be relevant and address the needs 
of vulnerable communities.These sentiments were echoed 
by Prof. Sarah Anyang Agbor, African Union Commissioner 
for Human Resources, Science and Technology. "We need 
to change our narrative and make sure that our science is 

for development and does not remain in publications on the 
shelf, but responds to topical issues and the challenges of 
our societies," said Agbor.
"We have a mandate to deliver on the role of STI in Africa's 
development within Agenda 2063, hence the various 
initiatives established by the AU Commission which we need 
to drive together. I look forward next year to celebrating 
concrete actions on new discoveries, innovation and maybe 
an African Nobel Prize for distinguished scientists with 
groundbreaking discoveries," she added.

Agbor lauded South Africa for the strides it had made in 
advancing STI locally and across the continent.  She was 
particularly impressed by the investment the Department had 
made in human capital development. She praised the Spring 
Bots, a group of teenagers who won gold at an international 
robotics competition, and the young scientists who presented 
on their work at the MeerKAT project.She said the example 
set by South Africa should be emulated by the rest of the 
continent.

Dr Vladimír Šucha, Director-General of the European 
Commission's Joint Research Centre concurred with 
Prof. Agbor, saying that what South Africa had done in STI in 
such a short time was impressive.  He said South Africa had 
seen exponential growth in STI with limited funds because 
there was drive and energy to succeed.
Šucha spoke of the numerous challenges facing the world 
today and how science should respond to these challenges 
and the needs of the people. "Science must be open to the 
public; it must not be an elitist endeavour.  Science must 
come out of its ivory towers and disciplinary silos to address 
societal challenges."

He believes that the time has come for hard science, natural 
science, technology and engineering to be combined with the 
social and human sciences. According to Šucha, improved 
knowledge management is necessary. He questioned 
whether all the research published was adding value, as half 
of it was not cited. He cautioned that, "We will have all this 
information, but will be starving for wisdom."
The University of Johannesburg's Prof. Tshilidzi Marwala 
kicked off the discussion, calling on Africans to create their 
own databases, "so we are not excluded in the revolution of 
science".

Prof Marwala made these comments in the context of aspects 
of the FIR like artificial intelligence and machine learning. He 
said that machines responded to the data fed into it.
Several sessions are dedicated to this topic, looking at the 
Fourth Industrial Revolution in the context of developing 
countries, and the future of work, among other angles.
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Science Forum South Africa 2018 honours’ 
youth and distinguished scientists

Young South Africans are emerging tops in demonstrating their proficiency in the 
skills required for the Fourth Industrial Revolution. The country’s local robotics 
boffins received another accolade during the 2018 Science Forum South Africa 
(SFSA) event, scooping the first runner-up position for their interactive exhibit. 
The SpringBots, a local Gauteng-based team of youths passionate about robotics 
proved a hit with visitors and participants at the fourth SFSA event.

The team comprising 14 to 18-year olds competed at the 
World First Global Challenge 2018 in Mexico City during 
August 2018, achieving 1st place and winning gold in the 
Walt Disney for Innovation and Creativity competition. The 
team also achieved an overall word ranking of 6th position 
out of a total of 184 countries who competed. Reacting to 
latest win, manager, Roxanne Reddy said the team was 
honoured to have won an award in their first appearance 
at SFSA. She said they also enjoyed engaging participants 
on the opportunities that ‘Robotics and STEM education,’ 
offered the country’s youth. “Our vision is to grow STEM 
education and allow easier access to robotics to the youth of 
our country,” said Ms Reddy.

She described their participation at the forum as enlightening 
and believed the word needed to spread about forums like 
these to schools across the country to allow more young 
people to be involved.“The messages of support we received 
from esteemed guests from around the world were most 
inspiring; and opened our minds to the fact that we need to 
work together in order to succeed in tasks at hand,” she said.
The awards formed part of the closing ceremony-Friday 
14 December, of the fourth SFSA event.

Other runners up in the Exhibition competition, included, 
the South African Indigenous Knowledge-based Technology 
Innovation and the Netherlands Education Support Office. 
HySA Infrastructure won the Exhibition competition.

Minister Kubayi-Ngubane presents outgoing 
vice-chancellor of the University of Pretoria, 
Professor Cheryl de la Rey, an award for her 
contribution to international science co-operation.

Prof Michel Kazatchkine, receives an award for his 
lifetime work to foster research cooperation with 
Africa
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Minister of Science and Technology presented SpringBots 
team leader Mikhaeel Reddy with award in the Best Exhibition 
category

SFSA 2018 attracted a huge young audience for the first time 
in the event’s history.

The SFSA 2018 Science Diplomacy awards 
conferred on esteemed scientists and 
researchers was another highlight of the 
c losing ceremony. The outgoing 
vice-chancellor of the University of Pretoria, 
Professor Cheryl de la Rey, received an 
award for her contribution to international 
science co-operation. The Prof was also 
recognised for the contribution she made 
throughout her illustrious career advancing 
South Africa’s participation in global science 
programmes.

Other recipients of the Science Diplomacy 
Awards are as follows: 
For a contribution to pan-African cooperation 
in science:
African Panel on Emerging Technologies 
of the African Union – for its pioneering 
work to advise through the AUC and 
NEPAD how Africa should best leverage 
emerging technologies for the continent’s 
development.  Prof Berhanu Abegaz is the 
Acting Chair of the Panel.
For an international contribution to 
scientific cooperation with Africa: Prof Michel 
Kazatchkine, former Director of the Global 
Fund to fight HIV/AIDS, Tuberculosis 
and Malaria and UN Secretary-General’s 
Special Envoy, for his lifetime work to 
foster research cooperation with Africa, 
specifically for the fight against HIV/AIDS.

SpringBots members Barbara Moagi and Mikhaeel Reddy 
during the opening event.

AU’s Prof Sarah Agbor addressed the opening ceremony that 
was held at the University of Pretoria
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Students to fly SA flag high at supercomputing 
competition in Germany.

South Africa has been urged to invest heavily in the development of a skilled 
high-performance computing generation, to avoid missing out on the opportunities 
of the Fourth Industrial Revolution (FIR).

Addressing delegates at the annual conference of the Centre 
for High Performance Computing (CHPC) in Cape Town 
today, the Director-General of Science and Technology, 
Dr Phil Mjwara, said that the core of the Fourth Industrial 
Revolution was the emergence of cyber-physical systems, 
based upon our ability to collect massive amounts of data, 

manipulate and analyse them efficiently, and transfer them 
fast and securely.
Quantum technologies have the potential to realise this vision, 
and drive breakthroughs in many sectors, providing speedy 
results in health, weather and transport, among other areas. 
Quantum computing functions differently from conventional 
computing, harnessing the speed and behaviour of atoms 
to perform seemingly impossible calculations. However, 
scientists worldwide have yet to reach a point at which a 
quantum computer beats a conventional computer on any 
commission.
Dr Mjwara said South Africa was at the forefront of the 
development of the first real-life implementations of quantum 
cryptography, and was now spearheading the field of quantum 
machine learning. In addition, most big players in the IT 
sector were exploring the potential of quantum computing, 
and a vibrant start-up scene was emerging globally.
The past few years have seen the first quantum computers 
(noisy intermediate-scale quantum computers) made 

available in the Cloud by established IT companies like IBM 
and Alibaba, as well as start-ups such as Rigetti and D-Wave.  
As digitisation disrupts society ever more profoundly, concern 
is growing about how it is affecting issues such as jobs, 
wages, inequality, health, resource efficiency and security.
"While these are extremely complex challenges, analysis 

suggests that digital transformation has the potential to make 
a positive contribution, if we can get certain things right," said 
the DG.

The Director-General said South Africa needed to create 
a workforce for the machine age, build trust in the digital 
economy and encourage a paradigm shift in industry. 
"To exploit the opportunities of the digital transformation, 
companies will be forced to rethink and innovate their 
production processes. They will have to find ways to integrate 
data, cloud computing, robotics, 3D printing and simulation, 
among others."
South Africa has made significant investment in 
cyberinfrastructure over the past 10 years.  The establishment 
of the National Integrated Cyberinfrastructure System 
(NICIS), managed by the Council for Scientific and Industrial 
Research, is central to this investment. Its pillars are the Data 
Intensive Research Initiative of South Africa, the 
South African National Research Network and the CHPC.

Mapule Madzena scooped the inaugural prize recognizing the Best Female in HPC. She received R64 500.
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Through NICIS, South Africa is growing a robust, competitive 
and sustainable national platform for cyberinfrastructure 
provision, research and innovation, and human capital 
development. Its main purpose is to provide high speed 
connectivity, data storage and management services for 
researchers to be able to perform cutting-edge research and 
remain competitive.
The CHPC Director, Dr Happy Sithole said that, with the 
successful uptake of cyberinfrastructure in many African 
countries, the debate is now about how to make the most of 
the facilities.
Projects in Africa such as the development of radio 
astronomy, solving health problems through bioinformatics, 
understanding climate change, and preparing for the FIR will 
rely heavily on big data processing.
The Student Cluster Competition and the Student 
Cyber-Security Challenge that a platform for South African 
students to showcase their skills in building supercomputers 
and preventing cybercrimes, also took place on the sidelines 
of the CHPC conference.
The theme of this year's conference, "Transforming the 

future through high performance computing (HPC) and 
transforming HPC for the future", saw the participation of 
women in HPC encouraged by the introduction of an award 
for the best female student at the Student Cluster Challenge. 
The award in this new category, sponsored by Intel, went to 
Mapule Madzena, a student at the University of the Free 
State, who received a prize of R64 500.
At the Student Cluster Competition, 10 teams of students 
from various universities in the country battled it out to build 
small high performance computing clusters on the exhibition 

floor – using hardware provided by CHPC and its industrial 
partners – and raced to demonstrate the best performance 
across a series of benchmarks and applications. 
Six students were selected to fly the South African flag at the 
next International Student Cluster competition in Germany.  
Stefan Schröder, Dillon Heald, Jehan Singh and Clara 
Stassen (from the University of Cape Town) and Anita de 
Mello Koch and Kaamilah Desai (from the University of the 
Witwatersrand) will compete with counterparts from 
11 countries in June next year.
The cybersecurity challenge provides a platform for students 
to compete in real time and come up with ideas that could 
protect South Africa from cybercrime. The University of 
Pretoria came first, followed by Stellenbosch University. 
The winning team will also compete at an international 
competition.The CHPC is a Department of Science and 
Technology (DST) initiative managed by the Council for 
Scientific and Industrial Research (CSIR).
Commenting on the competition, DST Chief Director: 
Emerg ing  Research  Areas  and In f ras t ruc tu re , 
Dr Daniel Adams, said that the event played an important 
role in developing the skills needed in the country. "The DST 
is committed to supporting human capital development.  
This CHPC intervention is a great platform to stimulate the 
pipeline," he said.
Over the years, South Africa has performed well at the 
International Student Cluster competition in Germany, 
winning it in 2013, 2014 and 2016, and placing second in 
2015 and 2017. In June this year the SA team came third. 
Dr Sithole was also pleased with the progress made in 
building a strong high performance computing community in 
the country.

These supercomputing students were elated to scoop the top local prize, they will now travel to Germany in 2019 to compete 
internationally. 
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Increasing the role of hydrogen and fuel 
cells in the economy

South Africa’s Hydrogen SA flagship initiative is set to transition to a manufacturing 
capability, as the country looks to grow the local hydrogen fuel cell (HFC) market 
and become a significant player in a global HFC sector which is projected to 
generate trillions of dollars in revenue.

and development, demonstration and deployment activities 
related to HFC technologies. It also provides a forum for 
sharing best practices on initiatives, policies, regulations 
and standards, to accelerate the widespread deployment 
of HFCs in the economy and enable energy, economic and 
environmental security worldwide.South Africa has been a 
member of IPHE since 2010 and the partnership presents 
an excellent platform for the country to form and strengthen 
collaborations that will drive the local development of the 
fuel cell market.Speaking at the conference, the Director 
General of the DST, Dr Phil Mjwara said South Africa 
welcomed the opportunity to showcase the evolution of its 
HFCTs sector.   The implementation of HySA a flagship 
initiative of the Department a decade ago, translated into the 

The International Partnership for Hydrogen and Fuel Cells 
in the Economy (IPHE) meeting took place in Pretoria in 
early December. Hosted by the Department of Science and 
Technology (DST), IPHE attracted global leaders from the 
multi-billion-dollar fuel cell industry. Research indicates that 
the global fuel cell industry reached $2,2 billion in revenue 
in 2014 and $3,6 billion in 2016, with countries such as 
Japan, China and the USA at the forefront of innovation in 
this industry. Countries such as China, the United States 
of America, Brazil, Japan, Zimbabwe and India, and the 
European Commission, participated in the meetings, which 
took place from 4-7 December.Comprising 19 member 
countries, the IPHE serves as a mechanism to organize 
and implement effective and focused international research 

Minister Kubayi-Ngubane seated with IPHE members.
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development of the National Hydrogen Fuel Cell Technology 
Research, Development and Innovation Strategy. “The HySA 
programme seeks to diversify, promote the green economy 
and to reduce greenhouse gas emissions under the Paris 
Agreement, while ensuring a just transition as encapsulated 
in the country's, National Climate Change Response 
White Paper.  The programme transitioning from research, 
development and innovation to a manufacturing capability, 
as well as developing strategic partnerships with the private 
sector will be critical,” added Dr Mjwara.
Dr Mjwara said, public-private partnerships support is 
envisaged to increase and cover gaps in technology 
commercialization funding. “A sovereign innovation fund 
that is going to be created to leverage co-investment by the 
public and private sectors, will be relevant to the fuel cell 
sector uptake of locally developed technologies in both the 
local and global markets” concluded Dr Mjwara.

 The Chair of IPHE, Dr Sunita Satyapal, said their objective 
was to foster global collaborations, accelerate progress 
and enable widespread deployment of HFC technologies 
across sectors.  IPHE focuses on energy security, resilience, 
emissions reduction (carbon and air pollutants) and economic 
prosperity.“IPHE members collectively invest nearly $1 billion 
a year in HFCs.  There are 10 000 commercial fuel cells cars 
and over a quarter of a billion HFC stationary systems that 
can operate directly with natural gas,” affirmed Dr Satyapal. 

According to her, the industry projected the potential of two 
and half trillion dollars in revenues just for HFCs, creating 30 
million jobs worldwide.

Representing industry at the conference, ENGIE, a global 
energy provider that operates in 70 countries with 155 000 
employees, committed to a long-term innovation solution.  
Its main objective is to diversify and grow through its key 
sectors; natural gas, power and energy services with a 
focus on renewable sources.Locally this means investment 
in solar technology and reduction of brown coal use.In 

2016 the group announced the Kathu Solar Park project in 
the Northern Cape and signed a 20-year power purchase 
agreement with Eskom. 
Kathu Solar Park is a 100 MW Greenfield concentrated solar 
power plant situated 280km from Kimberly with parabolic 
trough technology and equipped with a molten salt storage 
system that allows 4.5 hours of thermal energy storage and 
thus limits the intermittent nature of solar energy.Last month, 
the power plant was synchronised to the national grid and is 
expected to enter into full commercial operation in early 2019.
The project supports South Africa’s strategy of increasing the 
contribution of renewable sustainable energy generation and 
will create approximately 1 200 jobs during the construction 
phase.  Koen Langie, Senior Project Manager: Hydrogen in 
the Economy and Mining Applications at ENGIE’s a French 
company, called for increased scale up, to meet the target of 
zero emissions.

The forum was concluded with Minister Kubayi-Ngubane’s 
meeting with a select group of IPHE delegates before they 
embarked on site visits to Mintek, Chamber of Mines, I m p a l a 
P l a t i n u m  R e f i n e r i e s ,  P o e l a n o  H i g h  S c h o o l , 
HySA Infrastructure Centre of Competence – North West 
University and Mponeng Mine.

Minister Kubayi-Ngubane assured the IPHE members that 
South Africa had made a commitment to reduce green 
emissions by 34% in 2020 and 42% by 2025.  The Minister 
indicated that South Africa should be working towards 
developing a hydrogen and fuel cell technology plant. The 
forum was attended by more than 100 delegates from 
government, industry and academia.  Students, researchers 
and exhibitors exchanged information with international 
experts on the developments in HFC technologies, including 
an overview of the current technical and market status of 
HFC in different countries.
Delegates agreed that more commitment to public-private 
partnership would unlock hydrogen and fuel cells potential 
across economic sectors and reduce carbon emissions.

Dr Mjwara at the IPHE meeting with officials.
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The scholarship aims to provide advanced on-the-job 
training to young South African engineers in support of the 
country's social infrastructure development initiatives. After 
an introductory Japanese language course, they worked at 
Hitachi factories and Japanese water utilities.

The six engineers chosen for the 2018 scholarship 
were Limakatso Thakalekoala (from Umngeni Local 
Municipality), Lorato Mabula (Dr Ruth Segomotsi Mompati 
District Municipality), Sydney Masha and Deelin Naidoo 
(eThekwini Metropolitan Municipality), Xolisa Simthembile 
Bonkolo (Emfuleni Local Municipality) and Graham Coetzee 
(City of Cape Town).

Ms Thakalekoala described the technical experience provided 
by the programme's exposure to multidisciplinary water 
and sanitation technologies and facilities as a phenomenal 
learning opportunity. She said the programme also gave 
participants the chance to broaden their social horizons 
through exposure to Japanese customs, culture, business 
practices and etiquette.

Another scholarship recipient, Mr Bonkolo, said the trip 
allowed him to learn about Japanese water technologies 
and operations, design skills and business orientation 
models, specifically methods of treating water using different 
technologies and saving energy. In 2009 the DST and 
Hitachi entered into a memorandum of understanding to 
develop and promote strategic partnerships for accessing 
international knowledge, capacity and resources. This is part 
of strengthening South Africa's national system of innovation 

Six young South African engineers from historically 
disadvantaged municipalities described a working trip to 
Japan as a life-changing and invaluable experience.

Recipients of Department of Science and Technology-Hitachi 
scholarships for South African engineers embarked on two 
months of technical training in Japan at the Association 
for Overseas Technical Cooperation and Sustainable 
Partnerships last September.

DST-Hitachi partnership continues to grow 
local engineers

Members of the Scholarship selection panel:  Dr Henry Roman (DST), Dr Valerie Naidoo (Water Research Commission), 
Dr Olufemi Fasemore (Hitachi), Gcino Mlaba (DST), and  Segomotso Kelefetswe (South African Institution of Civil Engineering)

Back Row (left to right) Limakatso Christabel Thakalekoala, Mr 
Graham Curt Coetzee, Mr Deelin Naidoo, Mrs Lorato Mabula, Mr 
Xolisa Simtembile Bonkolo, and Mr Maletsoko Sydney Masha, 
the engineers who travelled to Japan.
Front row (left to right): Keisuke Fujioka, Shuichiro Kawaguchi, 
Dr Henry Roman, Director: Environmental Services and 
Technologies DST; Dr Olufemi Fasemore, Senior Technology 
Specialist: Hitachi 
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and building the next generation of scientists, innovators 
and technical experts. The partnership with Hitachi should 
be seen in the context of broader collaboration on science, 
technology and innovation with Japan, rooted in the bilateral 
Science and Technology Cooperation Agreement of 2003. 

The collaboration has seen significant investments in joint 
research and development projects, an active development 
assistance programme, and valuable human capital 
development. In addition, at multilateral level, South Africa 
and Japan are founding members of the Group on Earth 
Observations, an intergovernmental partnership created to 
implement the Global Earth Observation System of Systems, 
aimed at mitigating the impact of natural and man-made 
disasters on people and the environment. 
Dr Henry Roman, Director: Environmental Services and 

Technologies at the DST, believes that the training programme 
responds very well to the Water Research, Development and 
Innovation Roadmap, which calls for innovative solutions, 
technologies and processes to address South Africa's water 
challenges. 

The DST-Hitachi-driven scholarship programme is supported 
by the Water Research Commission, the South African Local 
Government Association, and the South African Institution of 
Civil Engineering, which are all on the selection committee.

The DST and Hitachi also partner on a seminar series on 
strategic topics related to the implementation of South Africa's 
National Development Plan, and engagements to explore 
collaboration in hydrogen fuel cells and cybersecurity and on 
a water centre of excellence are under way.

The blue economy has been identified as the next major 
contributor to South Africa's GDP, with the potential to create 
up to a million direct jobs and contribute up to R177 billion 
to the country's economy by 2030. Speaking at the launch 
of the Shallow Marine and Coastal Research Infrastructure 
(SMCRI) , the Director-General of Science and Technology, 
Dr Phil Mjwara, said the response to global change was 
one of the grand challenges the DST has identified. "South 
Africa is well positioned to lead research on the continent in 
terms of understanding and projecting changes to the marine 
environment, the impact of these changes, and mitigation to 
limit their long-term effects," said Dr Mjwara, emphasizing 
the need for the country to take full advantage of the marine 
wealth it has.

New research initiative to reduce SA's 
coastline vulnerability to global change.

The newly launched marine research initiative infrastructure will provide direct data 
to grow the blue economy, especially in the key sectors of fishing, aquaculture, 
oil and gas, shipping, mining and coastal development. The array of sensors and 
research platforms will place South Africa and its scientists at the forefront of 
climate and global change research in the coastal zone.

Dr Phil Mjwara speaking at the SMCRI launch at 
Nelson Mandela University's Oceans Sciences 
Campus.
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He added that mitigating climate change effects would go 
a long way towards achieving South Africa's blue economy 
imperatives. "In the development of the 'blue economy', the 
exploitation of living (fisheries, aquaculture, tourism) and 
non-living marine resources (oil and gas, minerals, energy) 
should be on a scale that is socially and economically 
justifiable and ecologically sustainable," he said.
Launched at the Nelson Mandela University's Oceans 
Sciences Campus, SMCRI seeks to improve policy-makers' 
understanding of climate change in South Africa. This against 
the background that ongoing pollution, climate change and 
other factors threaten the world oceans, which has a direct 
impact on changing weather patterns. SMCRI an initiative 
of the Department of Science and Technology (DST), the 
National Research Foundation (NRF) and Nelson Mandela 
University (NMU), will research the country's shallow 
coastline.

Based at NMU's newly established Ocean Sciences campus, 
the SMCRI is one of 13 large research infrastructures 
developed as part of the South African Research Infrastructure 
Roadmap (SARIR).The SMCRI was established in 2016 
and has developed an array of instruments and physical 
research platforms around the coasts of South Africa and 
its sub-Antarctic islands to collect long-term reliable data for 
scientific research. 

NMU's Deputy Vice-Chancellor for Research and 
Engagement, Prof. Andrew Leitch, said the SMCRI was in line 
with transdisciplinary work that the institution had undertaken 
in the ocean sciences over the years."Two years ago, the 
university pulled all its marine research into one unit – the 
Centre for Coastal and Marine Research and we are happy 
to report that students and academics from all faculties are 
involved in that – aligned with our transdisciplinary approach," 
he said.Prof Leitch added that the newly launched research 
infrastructure would support the work done in one of the 
institution's newly redefined research themes, one of which 
is ocean and coastal sciences.

 Also addressing the launch, the NRF CEO, Dr Molapo 
Qhobela, said the power of producing knowledge through 
research infrastructures should not be underestimated. 
Oceans were a source of income, and a means of importing 
g o o d s ,  s u p p o r t i n g  t h e  c o u n t r y ' s  e c o n o m y.
Dr Qhobela welcomed the partnership to establish the 
SMCRI, expressing pleasure at seeing a group of people 
coming together to share expertise towards a common 
endeavour.  The SMCRI is managed by the Coastal Node 
of the NRF's South African Environmental Observation 
Network (SAEON), which based in Port Elizabeth, and 
the South African Institute for Aquatic Biodiversity (SAIAB), 
which is based in Grahamstown.

Dr Phil Mjwara shares a light moment with fellow dignitaries at the launch.
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YOUR P@$$WORD IS YOURS!

As most people are trusting, it is easy to manipulate them into divulging 
their passwords.

Make it a rule that you NEVER give anyone your password.

If anyone comes to fix a problem on your computer, do not give them your 
password – type it in yourself.

You should never share your password with anyone – not your boss, 
your family members, or your friends.  If a colleague needs to access 
information on your computer in your absence, your supervisor needs to 
request the password from you in writing, by SMS if necessary.

Change your password if you think it's been compromised 

If you do give your password to anyone, or suspect that someone has 
found out your password, you should change it immediately. 

You should change your password regularly in any case, as this ensures 
stronger security.

To make it more difficult to hack your password, use at least three of the 
following four character sets when creating a 
password:

• Upper case letters.
• Lower case letters.
• Numbers.
• Special characters (! @ # $ % ^ *).
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solar energy dropped by 80%. Renewable energy, including 
hydro-energy, will soon meet 20% of the world's energy 
needs," said Swilling.

Swilling said that, while the global energy revolution has 
started, much more needs to be done to ensure that the world 
transitions from an unsustainable way of life. He said while 
most governments and business sectors accept the scientific 
consensus that current system is unsustainable, they 
continue to follow the imperatives of the prevailing economic 
consensus.
He explained that efforts to combat low economic growth, 

Prof. Swilling, who delivered the keynote address at this 
week's 4th National Conference on Global Change in 
Polokwane, told about 600 delegates that, for the first time in 
the industrial era, capitalist economies are investing heavily 
in renewable energy.
"The total annual investment in renewable energy is now 
nearly $300bn, which is double the total investment in 
fossil fuels and nuclear energy combined. Investment in 
renewables has exceeded that of fossil fuels since 2009," 
he told delegates. Energy from renewable sources is now 
cheaper than fossil fuels in 100 countries."Between 2009 and 
2015 the cost of wind energy dropped by 50% and the cost of 

The global energy revolution is well under way, with 179 countries around the 
world, including South Africa, having set renewable energy targets.  According 
to Mark Swilling, Professor of Sustainable Development in the School of Public 
Leadership at Stellenbosch University, 57 of these are committed to producing 
100% of their energy supplies from renewable sources in the near future.

Shaping a sustainable global future through 
scientific consensus.

Minister Kubayi-Ngubane at the 4th National Conference on Global Change in Polokwane.
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rising unemployment and worsening inequality cannot be 
separated from the fact that the era of cheap fossil fuels 
is over, that soil degradation is causing a decline in fruit 
production, that wars for resources such as water and 
productive land are under way, and that natural disasters are 
increasing in frequency and severity.

However, he said that all national governments relied on the 
economic consensus that wants to see a "balanced national 
budget", limiting structural transformation and avoiding 
interventions that are seen to crowd out the private sector, 
with prices reflecting the principle of supply and demand.  He 
added that national economies tended towards equilibrium, 
but that economic equilibrium did not allow change.But he 
was clear that economic change needs to be embraced, as 
climate change is a reality with devastating consequences.
The National Conference on Global Change offers a unique 
opportunity for a multi-stakeholder dialogue on topical 
issues related to global change. It brings representatives of 
the research and development sector, business, industry, 
government, and civil society together to share and debate 
the latest research, technology and strategic solutions to the 
challenges set out in the global Sustainable Development 
Goals and South Africa's National Development Plan.

Minister of Science and Technology, Mmamoloko 
Kubayi-Ngubani, said that climate change, extreme poverty 
and gender inequality were among the many challenges that 
define the post-Millennium Development Goals era."The world 
is confronted with a number of complex and overwhelming 
challenges that will require a range of responses. Through 
the United Nations, the countries of the world have committed 
to working together under various frameworks to tackle these 
challenges. Through these multilateral efforts the world has 
registered significant progress in reducing poverty over the 
past decades," she said.

Limpopo MEC for Finance, Rob Tooley, welcomed the efforts 
of the Department of Science and Technology (DST), the 
University of Limpopo and the National Research Foundation 
(NRF) in addressing the challenges currently facing the 

world."The University of Limpopo is committed to finding 
solutions for Africa. I believe that conferences of this nature 
give us a platform to present solutions for Africa and the rest 
of the world. With science and innovation we can secure a 
sustainable future for humanity," said Mr Tooley."Indeed, for 
us to find solutions we need to research and innovate. The 
sustainable solutions we all yearn for depend on our ability 
and willingness to research and innovate.  It is for this reason 
that this conference cannot afford to be a mere talk show," 
he concluded.The conference, held from 4 to 6 December, 
was organised jointly by the DST, the NRF, the University of 
Limpopo and the Limpopo Provincial Government.

The national global change conferences are held biennially 
under the banner of the Global Change Grand Challenge. 
The 2018 conference provided a platform for discussing 
current South African research and innovation initiatives and 
interventions aligned with the theme "Sustainable futures 
through science and innovation."  Another objective was 
to drive the development of the next generation of young 
scientists by creating a forum for them to present their 
research and interact with experienced scientists.
The DST and the National Research Foundation have initiated 
a number of global change programmes, among others the 
Applied Centre for Climate and Earth Systems Science 
(ACCESS), the Foundational Biodiversity Information 
Programme, and the Africa Earth Observatory Network, 
all of which play an important role in helping address the 
challenges and seize the opportunities arising from global 
change.
Rudo Donga, an ACCESS students from the 
University of Zimbabwe, welcomed the opportunity to be 
part of the conference."I feel confident that I will leave the 
conference with valuable knowledge. I am looking forward 
to interacting with professionals in the field of global change 
and to learn from research work done by other students from 
other countries," she said.
The ACCESS programme includes research, services and 
training related to a varying and changing environment, 
including seasonal cycles and anomalies, and their effects 
on natural systems and people's lives.
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The inner ear is an important organ present in all vertebrates, 
including humans, and plays an essential role in the 
maintenance of balance and head stabilisation. Animals with 
different postures and locomotion have inner ear shapes 
suited for their movement types. Because the inner ear is 
encased in bone, the researchers utilised cutting-edge 
CT scanning techniques to visualise its anatomy over a 
range of skulls of the early dinosaur Massospondylus from 
babies to adults.The results showed that the inner ear 
grew substantially during Massospondylus’ lifespan, nearly 
doubling in size.“This was surprising to us,” said Wits PhD 
student Kimberley Chapelle, a co-author on the paper, 

“because in today’s birds and mammals we think the inner 
ear stops growing early in development. Clearly dinosaurs 
are different to most animals today in how their ears grew.”

 Despite this growth, the shape of Massospondylus’ inner ear 
changed very little as it got older. The shape of the inner 
ear is related to locomotion, and the findings of this research 
contradict a long-held idea that Massospondylus walked 
on all fours as a juvenile and on two legs as an adult.“We 
expected to see a clear distinction in the shape of the inner 
ear between juveniles and adults” said lead author 
Dr. Neenan, “so we were surprised when we found that almost 
no shape changes occur. This means Massospondylus 
babies probably walked on two legs as soon as they left the 
nest.”The team now think that the same approach can be 
used to study movement in other dinosaur and non-dinosaur 
groups with the aim of better understanding how they moved 

 How to grow a dinosaur ear

A novel study provides the most in-depth look ever at the growth of the inner 
ear of dinosaurs. The research, led by Dr James Neenan of the University of 
the Witwatersrand (Wits) and the University of Oxford, is published in the journal 
Paleontology today. This research could contribute to understanding how baby 
dinosaurs walked.

Juvenile (left) and adult (right) skulls of Massospondylus. 
Bottom: CT scans reveal the inner ear (displayed in pink), which 
contains the organ responsible for balance and orientation. This 
makes it an important structure to study how animals moved.

Dr James Neenan, the lead author of the study.



The Evolutionary Studies Institute at WITS University and the 
University of Oxford have been collaborating for the last five 
years on research projects involving dinosaurs, including the 
recent discovery of the giant sauropodomorph Ledumahadi 
mafube. Ongoing palaeontological discoveries and 
ground-breaking research in South Africa is proudly 
supported by the DST-NRF Centre of Excellence in 
Palaeosciences and the Palaeontological Scientific Trust 
(PAST). 

This research also received support from the European 
Synchrotron Radiation Facility, National Research 
Foundation African Origins Platform, Leverhulme Trust and 
the University of the Witwatersrand.
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throughout their growth from nestlings into full-grown adults.
Massospondylus was a common plant-eating dinosaur that 
lived 200 million years ago in southern Africa. 
Hundreds of specimens of the species are known, from tiny 
embryos still within eggs discovered by Jam Kitching to 5m 
long adults. Recent work by scientists at the University of 
the Witwatersrand was able to digitally dissect the anatomy 
of the Massospondylus skull, and that study promoted this 
investigation.“My PhD student Kimberley recently used 
CT scanning to investigate the anatomy of Massospondylus,” 
said Prof Jonah Choiniere, the supervisor of this research, 
“and during that work my postdoc James became fascinated 
with the anatomy of its inner ear. This project stemmed from 
that fascination.” 

Left inner ears from a baby (left) and a large adult (right) 
Massospondylus. While the ear nearly doubles in size, the shape 
does not change very much. This means that Massospondylus 
may have walked on two legs all its life, and was not four-legged 
as a baby as previously thought
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In this instance, mosquitoes are sterilised at the National 
Institute of Communicable Diseases (NICD), a national public 
health institute that, among other things, collects, analyses 
and interprets communicable disease data on an ongoing 
and systematic basis.

The sterile mosquitoes are then released in infested areas 
where they mate with females but do not produce offspring. 
As a result, the technique suppresses and eventually 
eliminates mosquito populations. As only female mosquitoes 
"bite", the release of males has no negative effects on the 
people in the area. 

Dr Givemore Munhenga, Senior Medical Scientist at the 
NICD, says the project has been successfully tested in 

laboratories and it is the first time in South Africa that these 
mosquitoes have been released systematically in a wide 
area.

"We chose Mamfene in Jozini because their control 
programme is going very well and they have managed to 
reduce malaria transmission to a level where we can start 
thinking about a level where malaria is eliminated," he said. 

Munhenga points out that community backing is necessary if 
any public heath intervention is to succeed.  The communities 
are engaged to find out what the people involved know and 
feel about malaria.  If gaps are identified, these are given 
attention to ensure that execution is smooth.
Ms Nondumiso Mabaso, the Community Engagement Officer 

South Africa is making significant progress in reducing the 
incidence of malaria, and is now at a level where the country 
in a prime position to begin with complementary vector control 
strategies that address the problem of insecticide resistance.

However, indoor residual spraying (IRS) using DDT and 
pyrethroid insecticides, while effective in controlling the 
disease, is unlikely to eliminate malaria on its own. IRS 
targets mainly indoor feeding and resting mosquitoes, and 
is not effective against vectors that feed and rest outdoors 

such as Anopheles arabiensis, which is a major contributor 
to outdoor transmission in South Africa's malaria-affected 
provinces. 

One of the supplementary methods being explored is the use 
of the sterile insect technique (SIT).  This works like birth 
control to suppress mosquito populations and reduce the 
spread of malaria. The technique involves the mass-rearing 
and sterilisation of male mosquitoes before they are released 
in the wild. 

Sterile insect technique field trials to 
eliminate malaria under way

The first South African research trial for the biological control of mosquitoes using the 
sterile insect technique started in Jozini in KwaZulu-Natal in October this year, with 
funding from the Department of Science and Technology. 

Researchers released the sterile mosquitoes in the Jozini area as part of an initiative to try and make the area malaria free.



This is a critical initiative, as it will increase the number 
of available vector control interventions, while reducing 
dependency on the use of insecticides, as the country moves 
towards malaria elimination. 
The SIT programme complements related research initiatives 
in the country, such as the anti-malaria drug discovery 
programmes of the South African Medical Research Council 
and the University of Cape Town, among others.

Malaria transmission in South Africa is relatively low, with a 
case incidence of less than one per 1 000 of the population, 
and is limited to the low-altitude border regions in Limpopo, 
Mpumalanga and KwaZulu-Natal. 

However, despite a concerted effort to eliminate the disease 
in these provinces, transmission has remained steady over 
the past decade at approximately 11 000 cases per year. 

The country is also still prone to epidemics, such as that 
experienced during the 1999/2000 malaria season, during 
which approximately 65 000 cases were recorded.
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at Mamfene, agrees that human behaviour is an important 
element in malaria control. 
"Since I started in 2015," says Mabaso, "the level of 
understanding of what the community perceives as the 
cause of malaria, and the extent to which they believe they 
can prevent and treat malaria, shows the impact of malaria 
education, and the acceptance and usage of malaria control 
interventions."

Known as the Sterile Insect Technique for Malaria Mosquitoes 
in a South African Setting, the initiative is currently coordinated 
and operated under the auspices of the Nuclear Technologies 
in Medicine and the Biosciences Initiative (NTeMBI), a 
platform of the Department of Science and Technology.
This is because the mosquitoes are sterilised using irradiation.

The long-term goal of the project is to establish an 
industrial-scale mass-rearing facility capable of producing 
sterile male mosquitoes in sufficient numbers to support 
large-scale, area-wide SIT f ield programmes in 
malaria-affected areas in the country and the region.

Sterile Insect Technique, a new method to eliminate malaria 

Fieldworker recaptures the sterile mosquitoes.

South Africa’s anti-malaria initiatives have been largely effective



These are among the findings, of a study report entitled 
Human Genetics and Genomics in South Africa: Ethical, 
Legal and Social Implications released by the Academy of 
Science of South Africa (ASSAf) in December.
 
The face of health care delivery, biomedical research and 
forensics in South Africa is rapidly changing as a result of 
advances in the fields of genetics and genomics, with a 
corres-ponding need to consider the ELSI of these fields and 
the technological advances that occur therein. 
 
This study addresses the ELSI of genetics and genomics 
work as it relates to research, health service provision and 
forensic applications (medical and legal) in the country.
 
Central to the report is the broad philosophical approach of 
Ubuntu, a philosophical notion that refers to the essence or 
quality of being human. The report describes the benefits to     
be derived from genetic and genomics work, the need for 
boundaries to be clearly defined and adherence monitored 
to ensure that benefits are shared by all and that no harm 
is done. 
 
The report is divided into three thematic areas: Building 
Relationships, Respect for Persons and Good Stewardship. 

Building Relationships focuses on the engagement between 
human genetics and genomics practitioners, communities 
and the general public, and includes academic research, 
genetic testing in the public and private sectors as well as 
relationships between the public, the law and the forensic 
science sector. 
 
The topic of Respect for Persons is addressed in accordance 
with the South African Constitution, which recognises and 
protects both autonomy and self-determination.
                        
In the section on Good Stewardship the need for responsibility 
is highlighted in terms of sustainable and careful use 
of genomic resources by individuals, communities, 
organisations, companies and governmental institutions. 
A recommendation in this regard calls for a code of conduct 
and best practice for professionals working in the field of 
genetics and genomics in South Africa to be developed and 
other appropriate entities to promote good stewardship of 
resources, including data and biological specimens.
                        
Overarching recommendations of the report call for capacity 
development as appropriately trained and skilled personnel 
at all levels of genetics and genomics work is currently             
in short supply.
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ASSAf Launches Study on Human Genetics 
and Genomics

South Africa needs to develop policies, regulations and guidelines to address 
the ethical, legal and social implications (ELSI) of genetic and genomic work. 
These need to be ethically and legally sound, culturally appropriate, feasible, 
enforceable and sustainable.



An inclusive and cross-cutting legal framework with policies, 
regulations and guidelines for genetics and genomics should 
be developed taking into account national, regional and 
international contexts, and should avoid stifling innovation.
An independent and adequately resourced 
South African Human Genetics Advisory Board should 

be established at national level to provide oversight.With 
regard to oversight, it is recommended that ethical and legal 
implications should be brought to the attention of the relevant 
authorities, the National Health Research Ethics Council and 
South African Law Reform Commission respectively, whose 
involvement in policy-drafting should be sought.
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Growth in R&D human capital shows resilience 
in face of slowing economic growth

The Minister of Science and Technology (DST) welcomes the release of the 2016/17 
R&D survey results by the Statistician-General. The department intends facilitating 
more deeper engagement of the results with government departments, researchers, 
and policy analysts.

The year-on-year increase in GERD is welcomed. The 
2016/17 Research and Development (R&D) Survey show 
that South Africa's gross expenditure on research and 
development (GERD) amounted to R35,693 billion in 
2016/17. This represents an increase of 10,4% in nominal 
terms over the previous year. 

GERD as a percentage of gross domestic product 
(GDP) – a key indicator of R&D intensity – improved to 
0,82% in 2016/17, in spite of slowing economic growth.  GDP 
increased by only 0,6% in 2016, compared to 1,3% in 2015, 
1,7% in 2014 and 2,5% in 2013.

Increasing R&D investment in support of innovation and 
inclusive economic growth is one of the key features of 
the draft 2018 White Paper on Science, Technology and 
Innovation (STI), and the National Survey of Research 
and Experimental Development (R&D Survey) is crucial for 
monitoring South Africa's progress in this regard. 

Conducted annually on behalf of the Department of Science 
Technology (DST), the R&D Survey provides statistics on 
the country's performance in terms of key indicators of R&D 
expenditure and the human resources devoted to R&D. It 
is undertaken by the Centre for Science, Technology and 
Innovation Indicators (CeSTII), located within the Human 
Sciences Research Council, with support from Statistics 
South Africa.

At constant 2010 prices, South Africa's GERD amounted 
to R25,305 billion in 2016/17, representing a year-on-year 
increase of 3,4% in real terms.  This rate of increase has 
slowed from the 4,8% reported in the 2015/16 survey and 
8,3% in the 2014/15 survey. 

The headcount of R&D personnel in the country increased by 
5 098 to 80 029 in 2016/17. Researcher full-time equivalents 
(FTEs) increased by 5,7% to 27 656.2. The proportion 
of female researchers increased and stood at 45,6% 
(15 078), one of the highest when compared globally. These 
improvements are attributed to the net intake of researchers, 
a large part of which is made up of doctoral students and 
postdoctoral fellows at universities. 
While these statistics point to increases in the financial 
and human resources devoted to R&D in South Africa, the 
broader socio-economic context demands much higher 
levels of investments. 

For instance, the ratio of FTE researchers per 1 000 
employed, which remained unchanged at 1,7 compared to 
2015/16. The National Development Plan (NDP) requires a 
much larger pool of scientists, engineers and technologically 
skilled workers than is currently available.  

The GERD/GDP ratio, for the fourth consecutive year, 
increased under conditions of slowing economic growth. 
Business expenditure on research and development (BERD) 
need to increase more decisively in order to alter this trend. 
Incentives to encourage private sector investment and R&D 
activities are in place precisely for this purpose.
 
The higher education sector’s R&D expenditure continues to 
drive the increases in GERD. Within the business sector, the 
financial intermediation, insurance, real estate and business 
services sector continued its dominance, recording about 
44.3% of BERD. This sector’s R&D spend surpassed that 
of the manufacturing sector since 2011/12. Manufacturing 
R&D constituted 27.8% of BERD in 2016/17. Mining R&D 
expenditure has declined for the third consecutive year. 
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The public, private and international sectors’ efforts 
complement each other in terms of R&D funding and 
performance. The government sector remained the main 
funder of R&D in the country at 46%, followed by the business 
sector at 39,4%. Foreign sources of R&D funding across all 
sectors stood at 11,7%, while other local sources funded 
the remaining 2,9%. Connections between the business 
and higher education sectors need to be strengthened in 
order to capitalise on the country's large researcher base, 
to overcome the constraints to business sector R&D and 
innovation performance. 
The provincial distribution of R&D activity has changed 
slightly over the last 10 years. While most R&D activity still 
takes place Gauteng, the Western Cape and KwaZulu-Natal, 
the proportions of R&D performed in these provinces have 
altered between 2007/08 and 2016/17. Significantly, over this 

period, the Western Cape, Eastern Cape, North West and 
Limpopo have increased their R&D activity. 

For the third time in the series of R&D Survey reports, 
separate data tables are presented to show R&D trends of 
state-owned enterprises (SOEs). In-house R&D expenditure 
for SOEs increased by 32,9% year-on-year, from 
R1,97 billion to R2,62 billion in 2016/17, representing 
6,0% of GERD.  This amount is still significantly lower than 
the peak of R3,44 billion reported in 2008/09. 

As a department, we look forward to finalising the draft White 
Paper on STI as it presents a paradigm shift, and we remain 
determined to double the country’s expenditure on R&D as a 
percentage of the country's gross domestic product to 1.5% 
over the next decade.

Academy Launches Global Standard for 
Transparent Research and Humanitarian 
Funding

The African Academy of Sciences (The AAS) has launched the Good Financial 
Grant Practice (GFGP), a global standard to promote transparency and strengthen 
the governance of grant funding worldwide.

The African Academy of Sciences (The AAS) has launched 
the Good Financial Grant Practice (GFGP), a global standard 
to promote transparency and strengthen the governance of 
grant funding worldwide.
The GFGP standard, developed in collaboration with the 
African Organization for Standardisation (ARSO), is the first 
such tool developed in Africa for international use. Initially 
created as an African standard, the GFGP has attracted 

increasing interest ahead of its launch from multiple funders 
and grantees in Asia, South America and the UK, where 
government organisations have tested and endorsed it.
The enabling platform allows community-based 
organisations, NGOs, research and academic institutions of 
any size to rate their capability to receive and manage grants. 
It provides an online self-assessment tool covering four 
grant management practice areas —financial management, 
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A significant challenge to grant-making and -receiving 
organisations in Africa is the multiplicity of funders and 
recipients with differing financial mechanisms, capacities, 
controls and internal systems. These challenges often result 
in a poor understanding of funders’ financial guidelines and 
the risk of mishandled expenses and duplication of effort by 
funders within recipient organisations, leading to the resource 
intensive demands of multiple audits that in turn reduce the 
effectiveness and efficiency of NGOs to deliver their mission.

Organisations deemed by the standard to be compliant in 
the accountable use of humanitarian, government or partner 
funding will earn a GFGP certification to validate their 
competence in grant management.

“This is a game-changer. It will strengthen the ability of local 
organisations to receive and manage funds to make them 
even more attractive to funders and to help them recognise 
potential areas of greater growth that can be addressed by 
developing appropriate methods for capacity building,” said 
AAS President Prof Felix Dapare Dakora.
International funders tend to award funds to researchers or 

institutions in the North who then distribute it to partners in 
Africa or other low- to middle-income countries because of the 
doubt that funds awarded directly to LMICs are consistently 
well-managed, and because of a perception of the fragility of 
recipient institutions, according to the Journal Contemporary 
Arab Affairs.

Similarly, in the humanitarian or NGO sector, only 0.2% of 
an estimated $24.5bn of humanitarian aid goes directly to 
local and national nongovernment agencies and civil society 
organisations in the global South, due to growing demands 
for accountability and transparency.

“A strengthened local capacity means a shift in the centre 
of gravity, allowing more ownership and a locally-driven 
scientific agenda. Local agencies who are normally first 
responders, can now deliver faster, cheaper and more 
culturally appropriate help in cases where the international 
system is unable to reach them quickly and effectively,” 
Raymond Murenzi, Director General at Rwanda Standards 
Board.

•Assuring grantmakers that their funds are going to recipient organisations with certified 
capabilities to manage grants.

• Reducing the resource burden of grantees by streamling the audit process

• Mitigtating the risk of corruption and fraud

human resources, procurement and governance — adopted 
by ARSO to promote transparency in the use of funds by local 
organisations to mitigate the risk of fraud and corruption.

Institutions are benchmarked on a cumulative four tier 
assessment – Bronze, Silver, Gold and Platinum – that rates 
their capabilities to manage grants with the goal of:
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Minister leads Back to School campaign

The Minster of Science and Technology has undertaken to provide laboratories 
and equipment to schools the Department visited during the January Back to 
School campaign.
The campaign coincided with the opening of the 2019 
academic year and involved three schools, Thambolini High 
School in Esikhawini in KwaZulu-Natal and, in Gauteng, 
Meadowlands Secondary School in Soweto and 
Thusa-Setjhaba Secondary School in Poortjie.

The focus of the campaign was on rural and underprivileged 
schools, where learners were urged to study mathematics 
and science. 

During the visit to Thambolini High School, where the 2018 
matric class obtained an 81,5% pass rate, the Minister said 
that education was the only way to change the future of 
learners and the country. 

Accompanied by Basic Education Department officials, 
Minister Kubayi-Ngubane said that learners should be 
committed to succeeding at high school and pursuing tertiary 
studies to help increase the number of African academics 
and scientists.

Teachers and members of the school governing body 
brought up a number of challenges, like the continued theft of 
equipment, resource constraints and the high dropout rate. 

Ms Nomalungelo Gina, the Chair of Parliament's Portfolio 
Committee on Basic Education, committed to helping the 
school address its problems.

Minister Kubayi-Ngubane said that, while the DST would 
endeavour to provide Thambolini High with a fully equipped 
science laboratory, the security concerns should be 
addressed first. 

At Meadowlands Secondary School, the Minister told 
learners that their disadvantaged environment should not be 
an excuse for academic failure.

"I had many challenges as a teenager and as a learner from 
a disadvantaged background, but I never allowed it to get me 
down," said the Minister.
The Minister told learners that science and mathematics 
subjects were gateway subjects, and would pave the way for 
them to pursue a variety of careers. Educating young people 
about science, technology, engineering and mathematics 

and its benefits are among the priorities of the DST. The 
Minister's last stop on the Back to School campaign was a 
visit to her alma mater, Thusa-Setjhaba Secondary School 
in Poortjie.  The Minister expressed her gratitude to the 
teachers and learners who worked tirelessly to achieve a 
95% matric pass rate. 

The Minister emphasised the critical role that teachers play 
in learners' lives.

"With the hard work and commitment of teachers and 
disciplined leaners, this is what you can achieve," she said, 
commenting on 2018 matric results. 

The school's top-performing learner was Busisiwe Tshongosi, 
who obtained four distinctions and is studying Biomedical 
Technology at the University of Cape Town. The 18-year 
old is passionate about health matters and wants to work 
towards ensuring more effective diagnoses of disease.

Tsietsi Xonga (18), who received one distinction, is studying 
a BSc Engineering at the University of the Witwatersrand. 
She enjoyed science and mathematics from a young age 
and is happy to be doing a BSc. 

The Minister urged the matric class of 2019 to emulate the 
class of 2018, but to do even better. She also encouraged 
parents and the community to assist learners to achieve 
good results, as this would benefit society in the long term.

Minister of Science and Technology urge learners to focus on 
succeeding in Maths and Science
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South Africa has taken over the lead co-chair of the Group on Earth Observations 
(GEO) from the United States.  The GEO is an intergovernmental organisation 
working to improve access to Earth observations (EO) and increase the use of 
EO for the benefit of society.

As lead co-chair, South Africa will preside over the GEO 
plenaries and executive committees, as well as help to 
maintain focus on the priorities for the year, working closely 
with the GEO Secretariat to advance the GEO's mission.

South Africa is a founding member of the GEO, and played 
a significant role in its establishment in 2005, following the 
call for the development of an integrated Earth observation 
system at the World Summit on Sustainable Development 
held in Johannesburg in 2002.  South Africa has remained 
an active participant in the GEO, and has supported the 
organisation in its quest to implement the Global Earth 
Observation System of Systems (GEOSS).

South Africa has established its own national coordinating 
mechanism for Earth observations (SA-GEO), with 
10 communities of practice falling under the National Earth 
Observation and Space Secretariat.  These developments 
were informed by the South African Earth Observation 
Strategy, which was approved by Cabinet in 2006.

In 2012, South Africa conceptualised a new approach to 
enhance the participation of African countries in the GEO and 
strengthen regional coordination through the establishment 
of the AfriGEOSS initiative.  AfriGEOSS set a precedent 
for the GEO, as other regions realised the importance of 
strengthening regional coordination and set about creating 

their own mechanisms, such as AmeriGEOSS, Asia-Oceania 
GEOSS, and EuroGEOSS.

The Department of Science and Technology (DST) 
represented South Africa at GEO Week 2018, which took 
place in Kyoto, Japan from 29 October to 2 November 
2018.  The Deputy Director-General: Technology Innovation, 
Mmboneni Muofhe, who has served on the South African 
delegation to the GEO since 2005, led the country's 
delegation to the event.

South Africa, as the 2019 lead co-chair of the GEO, will 
prioritise engagement with the Global South in building 
a results-orientated GEOSS, supporting global policy 
priorities through Earth observation and strengthening the 
sustainability of the GEO enterprise.

"As the GEO moves towards its 5th Ministerial Meeting 
in 2019, it is important to emphasise the diversity and 
inclusivity of its vision through the active engagement of the 
Global South.  The GEO can only be effective if all regions 
are contributors to this vision, particularly the youth and 
entrepreneurs located in the Global South," said Muofhe.
The Deputy Director-General will be supported in co-chairing 
the GEO by the DST's Space Science and Technology team, 
the South African National Space Agency, the national EO 
community, the African Caucus, and AfriGEOSS.

South Africa to chair Group on Earth 
Observations



DST's men commit 
to ending violence 
against women and 
children

The Department of Science and Technology (DST) marked 
International Men’s Day celebrated in December with a 
workshop held at Pretoria’s Holiday Inn Express. The 
Department’s men came in their numbers to discuss various 
challenges faced by both women and men in the work place 
and society. 
Siphiwe Mthombeni, the Director responsible for Gender 
and Special Programmes said the main aim of assembling 
the men for the event, was to have a platform to talk openly 
about possible toxic masculinity can negatively affect women 
and children in society. 
Various presenters also addressed the men on various topics, 
including health and wellness, destressing techniques in the 
workplace and the need for positive role-models. 
Nomthandazo Gwama, from the Centre for Occupational 
& Wellness Services urged men to be conscious about 
their health, particularly various forms of cancer like, 
testicular cancer. She advised that regular check-ups can 
act as a preventative measure.
As part of an introspection exercise, Alan Brand founder of the 
Positively Alive initiative facilitated a self-reflective session 
and the need for reinforcing positive role-models among 
men. He believes the solutions include the ‘Dismantling of 
Patriarchy’ as this contributes to issues like gender-based 
violence and discrimination.  
With stress being a major factor of unhappiness in the 
corporate environment, the presentation by Andre` Viljoen 
from Careways on ‘Distressing techniques at work and 
life-work Balance Strategies’, was hugely welcomed. The day 
concluded on a high note with music, poetry and drumming.
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Alan Brand , founder of Positively Alive initiative 
encouraged the male staff during a Men’s Day Event.

DST officials participated in the discussions on the 
critical issue of abuse in SA society

There is consensus that the country’s men must 
speak out again rampant abuse against women and 
children.

Kgomotso Seikaneng was one of many officials who 
participated in the various debates.

Sengai Setumo added his perspective to the 
discussion
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