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Foreword by the Department of Science and Technology
The Department of Science and Technology has a

implementation of the ICT RDI Roadmap has been

mandate to use science, technology and innovation

on how to reach this ambitious target of a R9 billion

to improve the economy of the country, create

investment over the next 10 years and the establishment

employment and improve the quality of life of citizens.

of a functional portfolio management unit, Office

Information and communications technology (ICT) is

of Digital Advantage. In the main the key activities

widely recognised as a potent tool for socio-economic

relating to the implementation of the ICT RDI Roadmap

upliftment. As the world evolves and technology

included the following; the institutionalisation of the

permeates the fabric of our lives, ICT has become the

roadmap to ensure that all new RDI programmes

catalyst and underpins the knowledge economy.

developed by the implementing agencies are aligned

The ICT Research, Development and Innovation
(RDI) Roadmap vision of ‘digital advantage’ will

with the objectives and priority areas of focus and this
includes ensuring that the ensuing interventions benefit

enable South Africa to become a significant player

the broader ICT RDI system, integration of the Roadmap

in the global ICT RDI arena, provide more targeted

into government ICT priorities and policies, particularly

engagement with industry, focused international

alignment with National ICT Policies, continued

collaboration, more comprehensive and transparent

engagement with multinational ICT companies to

monitoring of investment and achieving impact, such

strengthen and broaden the existing partnerships as

as jobs and business creation, contribution to GDP,

a way of leveraging additional private sector funding

societal impact and positioning South Africa for

for the Roadmap and targeted engagements with the

strategic advantage.

historically disadvantaged institutions (HDIs) with a view

Following the Cabinet approval of the Roadmap in
April 2013, the R9 billion investment vision of the
ICT RDI Implementation Roadmap remains a crucial

to gaining a deeper understanding of their challenges
in order to come up with appropriate interventions
within the context of the ICT RDI Roadmap.

cornerstone and key guiding framework for DST’s ICT

In efforts by DST to transform the ICT ecosystem while

RDI activities. The focus for the past five years of the

supporting new industrial development through R&D,

the ICT RDI Roadmap has confirmed that globally the
area of mobile applications and software is one of

• mLab Provincial expansion project justified R27.9m
from DST;

the most vibrant areas for entrepreneurship and new

• mIPTV received R10m;

enterprise creation. During the one year review period,

• ODA Establishment received R23.3m;

eight companies were supported through mLab South

• CAIR was paid R5.3 million for disbursement to

Africa, a DST initiative in a partnership with the World
Bank, Finnish government and the The Innovation Hub
Management Company.

various Higher Education Institutes includes HDIs;
• Latent Fingerprint Acquistion Device R4.7m.
In the next review period, the DST will put emphasis in

It has been widely publicised that Data Science is one

activities related to strengthening of the ICT innovation

of the key careers of the 21st century. The DST has

ecosystem, while leveraging further funding for the

during 2017/18, through the Data Science for Impace

implementation of the ten year vision of attaining digital

and Decision Enhancement (DSIDE) initiative, trained

advantage for South Africa.

50 graduates in data science skills. The majority of the

Imraan Patel

participants are black students.

Deputy Director-General: Socio-Economic Innovation Partnerships

In an attempt to address the growing demand for

Department of Science and Technology

Artificial Intelligence/Machine Learning (AI/ML) skills
in the country, the Department sponsored the hosting
of the annual bootcamp called Deep Learning Indaba
where over 550 delegates, mainly from across the
continent were in attendance.
From the funding perspective, a concerted effort by
DST and its implementing agencies has succeeded in
sourcing and leveraging additional funding for ICT RDI
activities as follows:
• An investment of R15.2m for the DSIDE and Deep
Learning Indaba project;
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Overview of the ICT RDI Roadmap
On the 30th April 2013 the Cabinet of the Republic

The National Development Plan sees ICT by 2030

In this context, the Key Performance Indicators for the ICT

of South Africa approved the implementation of the

underpinning a dynamic, inclusive and prosperous

RDI Roadmap were agreed as follows:

Department of Science and Technology’s (DST) Information

information society and knowledge economy, in which

and Communication Technology (ICT) Research,

a seamless information infrastructure will meet the needs

Development and Innovation (RDI) Roadmap (also known

of citizens, business and the public sector, providing

as ICT RDI Roadmap) over a decade (2013–2023).

access to a wide range of services required for effective

The ICT RDI Roadmap was established on the basis that
research and development activity in the information
and communication technology (ICT) sector is important
for the competitiveness of all economies. ICT is widely
recognised as a potent tool for socio-economic upliftment.
As an industrial sector in its own right, as an enabler of
solutions across almost all other domains and through
the extensive use of ICT in society, it creates economic
and social impact. As the world evolves and technology

economic and social participation at a cost and quality
at least equal to South Africa’s competitors. The ICT
RDI Roadmap will build ICT RDI capabilities focused
primarily on local needs, with export potential in the
longer term, by catalysing government and industry
investment. Such a situation, in which advances in ICT
are used to strengthen economic competitiveness and
enable an enhanced quality of life, is described as a
‘digital advantage’.

• To enable an increase in public and private investment in
ICT RDI activities to R9 billion over the ten year period;
• To position the South African ICT sector as a globally
competitive player;
• To guide ICT RDI activities to focus explicitly on the
delivery of strategic social and economic advantages
in areas such as job creation, poverty alleviation, and
education;
• To improve government’s performance on national
priorities in areas such as health, the environment,
national productivity and broadband access; and
• To translate investments in RDI into new products/
services for the SA economy (including enabling the

permeates the fabric of all our lives, ICT has become

The vision of attaining digital advantage will be achieved

creation of more than 2 000 new businesses at various

the catalyst and underpins the knowledge economy.

by providing direction through prioritised market

levels that can generate permanent high-tech jobs and

South Africa has therefore set ambitious growth targets

opportunities that are driven by local needs, and by

other jobs over a 10-year period).

and the 10-year ICT RDI Roadmap aims to strengthen

means of systematic harmonisation: with key initiatives,

the Department of Science and Technology’s role in the

such as the Square Kilometre Array radio telescope, and

growth of the country. ICT is also a powerful tool in

line departments, like the Departments of Communications

addressing development outcomes in areas like education,

and Health. Together with adjacent programmes, like

The DST’s ICT RDI Roadmap is the means by which the

health and poverty reduction, and in achieving the

Space Science, and through strategic engagement with

national RDI Strategy for ICT is translated into a coherent set

Sustainable Development Goals.

multinational corporations, the vision is that much closer.

of actionable plans. In order to effect the implementation,

OBJECTIVES

the Department of Science and Technology contracted the
CSIR to implement the Office of Digital Advantage (ODA)
for the period from the 2016/17 to the 2019/20 financial
years, and this is done via the CSIR Implementation Unit.
The vision of the ODA is to leverage the South African
National System of Innovation (NSI) through the
implementation of the DST ICT RDI Roadmap in order to
achieve digital advantage for South Africa.
The mission of the ODA is to provide guidance and support
for the implementation of the ICT RDI Roadmap, in order to:
• Help strengthen the ICT RDI ecosystem in South
Africa, through participation by academia, research
institutions, business and government departments;
• Facilitate a significant increase in ICT RDI investments; and
• Provide a platform for informed decision-making with
respect to strategic areas of focus, and the associated
allocation of funding.

THE 10-YEAR ICT RDI ROADMAP AND THE
27 MARKET OPPORTUNITIES
The DST’s Roadmap presents 27 market opportunities
(MOs) whereby ICT can be exploited in collaboration
with multiple partners towards expanding the pool of
skilled and capable workforce, stimulating inclusive
economic growth, and creation of decent employment
and entrepreneurial ventures.

05

06

MARKET OPPORTUNITIES IDENTIFIED
Broadband Services
and Infrastructure

Development

Sustainability and
the Environment

Grand Science

Industry
Applications

The Service
Economy

Future Wireless Technology

Design and development of technologies that respond to changes in demand for wireless broadband services and particularly related to enabling higher availability and
quality of connectivity in rural areas (digital inclusion)

Broadband Service Infrastructure

Utilisation of public broadcast and wireless spectrums, freed-up through digital migration and new approaches to spectrum regulation

E-inclusion

Making possible and offering access to ICT, so that individuals are able to empower themselves: democratically, socially and economically

Development

The application of ICT for socio-economic development

Agriculture

ICT to support enhanced agricultural production, principally for the purpose of rendering support to emerging farmers to contribute towards increasing food security,
export and in order to mitigate environmental impact

Green and ICT

All means of using ICT to create a greener environment through: improvements in the efficiency and cost of consumption and reduction of the damaging effects
associated with consumption

Global Change

Sensing, observing and modelling to understand global changes in terms of climate, human migration, environmental factors

Geo-Spatial Applications

Leverage of technologies related to observation from space and in situ of large areas and detection of related changes. Includes application for remote sensing, earth
observation applications, positioning and location-based services, environmental and disaster management

Astronomy

Leveraging major science initiatives in South Africa such as SKA

Bio-Medical Sciences

The application of computer science and information technology to the field of biology and medicine

Smart Infrastructure

Optimisation of networked infrastructure such as electricity grid, water, roads, rail, pipes, etc.

Mining

ICT for mine safety and asset location, disaster response, modelling and simulation

Manufacturing

ICT systems, systems integration, management information systems, computer aided design, collaborative engineering and robotic management systems for enhanced
and modernised manufacturing capacity in South Africa

Future Internet Applications

Utilising future Internet and pervasive ICT as platform/environment for the development of new applications

Content Creation & Delivery

Participation in and provision of support along the value chain for digital content – creation, production, distribution

Supply Chain Optimisation

Supply chain optimisation and logistics management

Asset Management

Management, condition monitoring and tracking of physical assets for optimal utilisation (including preventative maintenance) and disposition; protection, including
against theft; and maintenance of asset registries

M-health

Health management offerings and business models delivered via mobile and online services, including ability to cater for implications of NHI

E-services

Electronic delivery of government services including applications in Smart Cities (municipalities being enabled with e-government services)

Education

To improve the learning experience, skills and competencies; learning outcomes through integrating ICTs into the education system; the administration and management
of the education system

Business Model Innovation

Development of business models and scalability cases for ICT (especially mobile) products and services to the developing world markets

Payment Solutions

Secure (mobile) payment solutions for developing economies, in respect of both for digital and physical goods and services, including P2P, addressing cash-less
applications, unbanked needs, and addressing security and regulatory considerations

Outsourced SA Capability

Leveraging South African capacity and capability to deliver transaction- and customer- related services including BPO, infrastructure management as a service and,
access to storage and processing utility

Systems Integration

Software platforms for management of services industries, involves back-office integration, management information systems, business intelligence and localisation

Content and Services Localisation

Development of content and services for the local contexts taking into account local language, data and needs.

Mobile Enablement

Making services accessible via mobile platforms

Trust and Security

Trust and security offerings intended to create safe environments for online and offline interactions, transactions and networks, with focus on enabling the service economy

GOVERNANCE

Governance and Operational
Management

The ICT Research, Development and Innovation Roadmap
(ICT RDI Roadmap) is implemented by the Office of

Stakeholder

Digital Advantage (ODA) in partnership with the DST,
DST entities, other government departments, the CSIR,

to the Roadmap’s implementation.
Three levels of governance structure are:

1 Operations Committee (Opco), constituted of the DST
Director and Deputy Director, CSIR AISI Manager,
ODA Manager (chair), ODA Analyst and ODA
Projects Administrator, who meet every two weeks to

DEMAND

and oversight of activities within the ODA is fundamental

Strategic Guidance and Oversight
Planning and Monitoring
Committee

Minister of Science
and Technology

CSIR Board

CSIR Executive

Management Execution
CSIR Implementation
Unit

Senior Management
Operations Committee
Management

SUPPLY

universities, and industry partners. Effective governance

SII Manager

discuss operational matters.

2 Planning and Monitoring Committee (PMC),

ODA Manager

constituted of the DST Deputy Director-General
(chair), Chief Director, Directors, and Deputy

Programme
Administrator

ODA Analyst

Director as well as CSIR Business Area Manager,
Finance Manager, CSIR AISI Manager, ODA

CSIR Support Staff

Manager, ODA Analyst and ODA Projects
Administrator (secretariat). Meetings are held
bi‑monthly to discuss strategic and oversight matters.

ICT RDI
human capital
development
investment
oversight

Implement,
manage and
report on ICT RDI
Roadmap

ICT RDI Roadmap
knowledge
generation and
exploitation
investments

National System of Innovation

Figure 1: ODA Governance and Operational Model
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Our digital journey over the past five years
The DST and its agencies together with industry, academia, research institutions and international organisations have made good progress in achieving the targets for the 10-year ICT RDI Roadmap.

ICT RDI ROADMAP ACHIEVEMENTS FOR THE FIRST FIVE YEARS
INVESTMENT

HCD SUPPORTED

261

SARChI chairs

424

Honours

prototypes developed by
mLab and CodeTribe

482
Masters

11

RDI partnerships

NO. OF PROTOTYPES

5

R1.841 billion

DST, other departments, state
entities, industry and international
organisations betwees 2013/14
and 2017/18

RESEARCH CHAIRS

231
Doctorates

14

Post Doctorates

6

industry chairs

5

Africa ICT Programmes

ROADMAP INVESTMENT
Investment by the Department of Science and Technology and other role players
Table 1(a): ICT RDI investment allocation by DST, other government department, industry and other international partners
over the past five years
2013/14

2014/15

2015/16

2016/2017

2017/18

Total

PG

R146 733 001

R103 729 001

R115 020 001

R109 701 002

R112 594 002

R587 777 007

Other Departments
and Entities

R103 018 000

R164 232 000

R125 709 000

R151 061 001

R107 231 000

R651 251 003

R75 438 000

R78 782 000

R88 081 000

R77 773 001

R38 793 000

R358 867 002

Industry

R1 037 001

R4 985 001

R1 769 000

R3 293 001

R2 180 001

R13 264 003

External International

R3 575 000

R1 186 001

R5 466 000

R4 686 001

R1 239 001

R16 152 003

Grand Total

R1 627 311 017

DST External Contracts

Source: CSIR

Table 1(b): Consolidation
CSIR

2013/14 to 2017/18

R1 627 311 017

TIA

2014/15 to 2017/18

R97 896 379

Mlab

2014/15 to 2017/18

R19 108 204

NRF

2012/13 to 2017/18

R97 064 137
R1 841 379 737
Source: TIA, mLab
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Investment by the broad NSI: R&D Survey

Table 2: 2016/17 R&D Survey

One of the objectives of the ICT RDI Roadmap is to track the
investment and impact made, not only by the Department
of Science and Technology (DST), but by the entire
National System of Innovation (NSI) or ‘the system’. Hence
we are exploring the broader R&D investment in South
Africa by various institutional sectors including business
enterprise, government, not-for-profit, higher education and
science councils.

Gross domestic expenditure on
R&D (GERD) (R’000)
Contribution by the Information,
computer and Communication
technologies (ICTs) Research Field
(R’000)
% contribution of ICTs

2013/2014

2014/2015

2015/2016

2016/2017

25 660 573

29 344 977

32 336 679

35 692 973

1 994 502

2 946 625

3 877 852

4 494 987

7.8

10.0

12.0

12.6

Sub-total

13 313 966

According to the National Survey of Research and Experimental Development (R&D Survey) 2016/17 the investment in ICT
Research has had a sturdy growth between 2013/14 to 2016/17. It has effectively increased from 7.8% to 12.6%. However,
the data presented by R&D Survey includes salaries of R&D personnel, not just only the operational investment into R&D.

HUMAN CAPITAL DEVELOPMENT
Figure 2 shows the total number of ICT students funded
through NRF and CSIR programmes. The total number of
ICT students funded is 988.

Post Doctoral 14
Doctoral 231

Masters 482

Honours 261

Figure 2: ICT RDI students funded – 2012/13–2017/18
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DATA SCIENCE FOR IMPACT AND DECISION ENHANCEMENT (DSIDE) AND
CENTRE FOR ARTIFICIAL INTELLIGENCE RESEARCH (CAIR):
PERSONAL REFLECTION OF MASTER STUDENTS’ JOURNEYS
My name is Phillemon Ntona Senoamadi, a student
at University of Zululand doing Masters in Statistical
Mathematics. My Master’s title: Characterizing Gold
nanoparticles images using mathematics, statistics,
and machine learning approach. I have joined DSIDE
in July 2018 and continued with the programme
from December 2018 to 3 February 2019. With
the DSIDE programme, I have learned a lot from the
projects that I was participating in. I have learned
how to work in a group and I my presentation
skills have also improved because we did a lot of
presenting during the duration of the project. I have
learned more about how to use machine learning
algorithms like Markov chains and Generative
Adversarial Networks using python. Being in the
DSIDE programme also increased my chances of
being recognised in the industry.

I am Wiebke Toussaint, a Masters student in the Computer

demographic data for over 8 000 South African households

a departmental open day, McKinsey invited me to present

Science Department at the University of Cape Town. This

over two decades from 1994 to 2014. The dataset

my research at their Africa Digital Summit.

week I am submitting my dissertation as the culmination of a

contains the story of household electrification in the country.

three year research effort. Being ready for submission feels

Globally there is no other dataset that is equally detailed

like standing on top of a mountain at the end of a long

and diverse in its representation of residential energy use,

hike. I have been blessed with fascinating discoveries and

especially in rural and informal settlement contexts. The

insights along the way, but have also encountered steep up-

research that has been done is of importance to Eskom

hills that have demanded me to push beyond my intellectual

and local municipalities, who are grappling to understand

boundaries. While I now reflect on the experience and

how residential consumer behaviour is changing in the light

my accomplishment with pride, I am acutely aware that I

of increasing micro-scale renewable generation, energy

did not journey alone. I consider myself blessed to have

efficiency adoption and rising property development.

had two supervisors, Professors Deshen Moodley and

Establishing typical daily load profiles remains key to

Tommie Meyer, who have guided me with dedication

enabling the planning of future grid capacity and moving

and patience, helping me discover and develop research

towards the realisation of smart grids.

discipline. Furthermore, without the generous financial
support offered by the Centre for Artificial Intelligence
Research (CAIR) through the DST‑CAIR Scholarship, I would
not have been able to afford taking the time to develop
my research acumen while also engaging in public
engagement, community and network‑building activities.

I commend the DST-CAIR Scholarship for its visionary
support of students and urge that funding to the CAIR is
increased so that the organisation can promote greater
public awareness and engagement on the mechanics and
impact of data and AI on society.

During the course of my Masters I have had the
opportunity to represent the CAIR and South Africa at
various workshops, events and conferences. In 2017
I contributed to building capacity of the CAIR by
volunteering as a Lab Mentor for undergraduate students
over the winter holidays. Later in the year the CAIR and

My research uses unsupervised machine learning to create

the World Wide Web Foundation convened a roundtable

typical daily load profiles for residential energy consumers

discussion on the theme “AI in South Africa. Policies and

in South Africa. In particular my work is based on a unique

practices to ensure AI is for all”, to which I was invited to

dataset that captures energy consumption and socio-

bring a student perspective. After exhibiting my research at

13

14

RESEARCH CHAIRS
The National System of Innovation (NSI) has two broad categories of research chair programmes, namely the NRF’s SARChI (South African Research Chair Initiative) as well as the
university-industry partnership research chair.
NRF SARChI
Research theme
(research chair)

Institution

Name of chair holder

Race and
gender

Tier Level

Cluster MO addressed as per
ICT RDI Roadmap

Funding to date

Start date

End date

1

Advanced Sensor
Networks

UP

Prof. AS Alfa

Black, Male

1

Clusters: Broadband and Industry
App

R13.2 million

2015/16

2020/21

2

Artificial Intelligence

UP

Prof. AP Engelsbrecht

White, Male

1

Cluster: Industry Applications

R37.1 million

2007/08

2020/21

3

ICT for Development

Unisa

Prof. J van Biljon

White, Female

2

Cluster: ICT for Development

R7.8 millon

2016/17

2020/21

4

Quantum Computing

UKZN

Prof. F Petruccione

White, Male

1

Cluster: Grand Science

Figures are not
available

2008/09

2020/21

5

Scientific Computing

UCT

Prof. KJ Naidoo

Indian, Male

1

Cluster: Grand Science

Figures are not
available

2007/08

2020/21

University-industry Research Chairs
Higher Education Institution

Industry partner(s)

Research theme (research chair)

Name of chair holder

Race and gender

MO addressed as per ICT RDI Roadmap

1

University of Pretoria

Absa

Data Science

Dr V Marivate

Black, Male

Cluster: Grand Science

2

University of Pretoria

MultiChoice

Machine Learning

Prof. N Pillay

Indian, Female

Cluster: Grand Science

3

University of Pretoria

Sentech

Broadband Wireless Multimedia Communications

Prof. AS Alfa

Black, Male

Cluster: Broadband and Infrastructure Services

4

University of Pretoria

DSR

Cybersecurity

Prof. J Elloff

White, Male

MO-27: Trust and Security

5

Wits University

Telkom

Digital Business

Prof. B Armstrong

White, Male

Cluster: Broadband and Infrastructure Services

6

Stellenbosch University

CSIR

Artificial Intelligence

Dr A Britz

White, Female

Cluster: Grand Science

TECHNOLOGY DEVELOPMENT
The DST’s Technology Innovation Agency (TIA) has played
a significant role in funding, supporting and accelerating
budding ICT initiatives from concept to the products and
services commercialisation. To name a few is mLab and
Custos (figure 3).

Highres needed
of this image

mLab, a mobile application company, another entity that
is jointly co-funded with the World Bank and the Finnish
government has enabled the support and establishment of
20 companies (five of which are established companies
and 15 of which are new) as a way of strengthening
the mobile innovation ecosystem in South Africa. Exciting
mobile applications have emerged from these companies,
addressing socio-economic challenges in areas such
as transport, health, education, tourism and gaming.
Furthermore, the mLab initiative was extended to Limpopo
and the Northern Cape.
Through mLab and its CodeTribe offspring, 424
prototypes were developed as well as 200 ICT products/
services to market via mLab’s App Store registrations.

Figure 3: ICT Project Highlight, TIA 2017/18 Annual Report
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Figure 4: 2014–2018 Performance Report – mLab Southern Africa – CodeTribe & Lab Support

STRATEGIC PARTNERSHIPS
Over the past five years, the DST utilised the Industry Innovation Partnership (IIP) programme as a vehicle to attract industry co-funding from multinationals. Most of these projects have
achieved good results with the desired impact realised. A summary of some of the strategic partnership details are outlined below.
DST partner and implementing
institution

Project name

Roadmap market opportunity

Project description

SAP

Advanced Human Capital
Development Programme

Cluster: The Service Economy

Towards establishing research and software development capacity in South Africa, though the
SAP Research Facility

Microsoft SA CSIR

Microsoft R&D collaboration

Global Change

Collaboration on Climate Change modelling using High Performance Computing and on
Imagine Cup Work Package

mLab SA, Nokia

mLab Support Programme

Mobile Enablement

Lab Support is a programme that focuses on the development of innovative mobile, wearable
or data solutions with the aim of establishing or growing a new enterprise (start-up or scale-up)

CSIR, Ntsika Holdings

Cyber Early Warning System

Trust and Security

The primary goal of the first phase was to design, develop and commercialise a hardware
device that provides early warning of a wide range of impending cyber attacks within an
organisation’s internal ICT infrastructure, or intranet

IBM

Africa Lab

Cluster: Industry Applications

It is aimed at contributing to South Africa’s research and development agenda while
strengthening higher education as well as investing in the development of small to medium
black owned businesses

Nelson Mandela University, CISCO

Centre for Broadband
Communication

Future Wireless Technologies,
Broadband Service Infrastructure

It researched and published a wide range of “Fibre-to-the-Hut” technologies – tailored for the
socio-economic and long reach challenges of the African landscape

CSIR, Mining sector companies

Azimuth Subsidence

Mining

Project priority was to look into surface instability caused by geological hazards and
underground mining can cause loss of life and damage to infrastructure and the environment.
Azimuth detects millimetre-scale surface deformation using state-of-the-art satellite imaging
technology

CSIR, Moyo Business Consulting,
UCT, North West University

Data Solutions Factory

Astronomy

To build capacity within academia and strengthen capacity in SMMEs in the field of
data science

Psybergate, CSIR

Mobile Internet TV Broadcasting

Future Wireless Technologies

The primary technology activities will centre on integrating the MEME (Micro-Enterprise Media
Engine) platform with added value services from an ICT SMME, Psybergate (Pty) Ltd. to extend
the overall offering range to stimulate commercial activity. The commercialisation activities
sought to grow the usefulness of the combined product such that Psybergate’s customer base
would grow

Sentech, CSIR

Convergence of broadcast and
broadband

Broadband Service Infrastructure

R&D collaborations for a period of five years in the fields of digitisation of broadcast services,
convergence of broadcast and broadband, and broadcast infrastructure

Maru Telecoms, Intersite
Investments, CSIR

Mobile Broadband test bed based
on LTE Advanced

Future Wireless Technologies

Research and Development and the establishment of Mobile Broadband test bed based on
LTE Advanced
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AFRICA ICT BILATERAL PARTNERSHIPS
South Africa, through the DST, has signed 22 Africa
bilateral agreements (see figure 8), with four in the

Countries with Bilateral Agreement (DST)

process of being finalised with Ethiopia, the Democratic
Republic of the Congo, Mauritius and Eswatini (formerly
Swaziland). The DST has taken a two pronged approach
in the Science Technology Innovation (STI) space, namely,
a Pro-Development Agenda as well as Pro-Competitive
Agenda. The Pro-Development STI cooperation agenda
seeks to advance the practical and direct application
of STI for mutually addressing common developmental
challenges; while the Pro-Competitive agenda seeks to
position South Africa as a technology supplier in intra
Africa technology transfer.
In the last five years, the DST has significantly contributed
in the advancement of the continent in various ways
including research/student/scientist exchange,
collaboration in joint papers and journal articles, joint
conference hosting, and sharing of R&D infrastructure
for supercomputing or high performance computing with
countries such as Zimbabwe. Some of the recent activities
include mLab/Tanzanian collaborating on youth’s digital
economy projects, ODA facilitation of Cybersecurity
workshop and study tour hosting of Mozambican
delegation, and piloting of TV White Spaces in
three countries.

Figure 5: Countries with Bilateral Agreement with the DST (shaded in green)

Roadmap implementation 2017/18
SUMMARY OF 2017/18 INVESTMENT AND ACHIEVEMENTS
INVESTMENT

ROADMAP VISIBILITY

Over
R262 million

20+

workshops attended

invested during 2017/18

2

funding partnerships
being negotiated

13

presentations made to
potential partners
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Market Opportunities

Clusters

Context

SUMMARY OF ROADMAP OPPORTUNITY AREAS
Drivers

Opportunity Areas

Capabilities

Enablers

Broadband
Infrastructure
and Services

Development

Sustainability
and the
Environment

Grand Science

Industry
Applications

The Service
Economy

Future Wireless
Technologies

E-inclusion

Green and ICT

Astronomy

Smart Infrastructure

M-health

Development

Global Change

Bio-Medical
Sciences

Mining

E-services

Agriculture

Geo-spatial
Applications

Manufacture

Education

Future Internet
Applications

Business Model
Innovation

Content Creation
and Delivery

Payment Solutions

Broadband Service
Infrastructure

Supply Chain
Optimisation
Asset Management

Outsourced SA
Capability
Systems Integration
Content and Services
Localisation
Mobile Enablement
Trust and Security

TV WHITE SPACE PROJECT WITH DST, MICROSOFT AND CSIR:
INDUSTRY INNOVATION PARTNERSHIP PROGRAMME

Broadband
Infrastructure
and Services

Objectives: To improve technology access in the

education network in South Africa. The SANReN link

rural communities and townships to deliver low-cost,

will provide the backhaul to the TVWS trial network

high-speed wireless broadband and create new

and access to the internet. A TVWS base station

opportunities for commerce, education, healthcare, and

(TVWS-BS) will be located at the UL campus. Each

delivery of government services across South Africa.

identified school will host a White Space Device

Undertaking and Achievements: The Limpopo TVWS

(WSD) connected to the TVWS-BS. Although an initial

trial network established a broadband connectivity

distance between the WSD and TVWS-BS was 10

for five schools within the vicinity of the University

km, schools located more than 10 km away may still

of Limpopo (UL) Turfloop Campus area. Currently

be connected (depending on the link quality, and

UL-Turfloop Campus is connected to the South African

repeaters/microwave links may be installed). There

National Research Network (SANReN) through an

is a need to identify the infrastructure and power

optic fiber and microwave link. SANReN is a CSIR

availability at each school. The initial TVWS trial

project aimed at creating a new national research and

network layout is depicted in the figure below.

Future Wireless
Technologies
Broadband Service
Infrastructure
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BLOCKCHAIN RDI FOR SOCIO-ECONOMIC DEVELOPMENT
The blockchain technology is the bedrock for the

more academic institutions to incorporate blockchain

development of the popular bitcoin crypto-currency.

research and studies in their curricula.

Blockchain and other emerging distributed ledger

ICT for
Development

technologies (DLTs) have enormous potential for
applications across many sectors and business operations
due to their nature as distributed ledgers that can ensure

the South African startup community has recently been
globally recognised as one of the hotspots for activities
on FinTech, initial coin offerings and other crypto related

transparency, security and robustness.

innovations. Gartner’s 2019 Strategic ICT Report has

The DST’s Office of Digital Advantage (ODA) hosted

tractions which will include solutions that will benefit the

several national consultative workshops whose purpose

unbanked and marginalised people around the world.

predicted exponential growth of blockchain business

was to raise awareness and education on blockchain

E-inclusion
Development
Agriculture

and its applications over and above the crypto-currency

The ODA’s consultation and desktop research culminated

applications (such as, bitcoin, etherium, lite coin etc.); to

into a Blockchain Strategy being developed around the

explore potential innovations for socio-economic benefits

concept of SANBA (South African National Blockchain

of distributed ledger technologies (DLTs) and blockchain

Alliance), which will be community-driven and constitute

technology in areas such as public healthcare, agriculture,

members including DST, other government departments

food safety, energy availability, securing the industrial IoTs

and agencies, industry, multinationals, universities, science

(Internet of Things), environmental management, social

councils, blockchain entrepreneurs and enthusiasts, and

grant distribution, social inclusion etc., and to stimulate

venture capital fund managers.

DROPPA APP

Sustainability
and the
Environment

Green and ICT
Global Change
Geo-spatial Applications

Droppa is an on demand delivery service that makes it safer

helped take it from a prototype to a minimum viable product.

and easier to move office or household goods and furniture.

mLab also provided critical mentorship that helped Khathu

Once you’ve booked a Droppa delivery, you will be able to

take his idea to the next level, as well as direct funding and

track your goods throughout the entire journey, from pick up

linkages to later stage accelerators and external funding

to drop off!

assistance. Since 2016, Droppa has leveraged that initial

Khathu Mufamedi was working as a Java developer in an

investment into an additional R4m.

investment bank in Johannesburg when he came up with the

Today, Droppa employs a

idea for Droppa. In his free time, he would use the 1.3 ton

full-time team of five, including

truck he had bought to help with his sister’s catering business

Khathu, and an additional three

and another small truck he owned to pick up and drop off

part-time staff. The app has just

goods for extra cash. After doing this for a few years, he

expanded its reach and now

realised that he had a great idea on his hands – not many

also serves Cape Town, with

people had access to vehicles or wanted to pay the high rates

a Durban branch opening in

for formal moving companies, so they’d resort to hiring bakkies

June 2019. Droppa is also

from the side of the road, which wasn’t the safest or most

working to develop Droppa

reliable option. That’s when Khathu decided to start developing

Retail to serve businesses with

Droppa, an “Uber”-like app focused on connecting people

multiple deliveries. Khathu

with trucks to people who needed things transported. Using his

acknowledges mLab’s valuable

degree in Computer Science and experience as a developer,

role in Droppa’s success and

he got to work developing a prototype.

the ecosystem as a whole.

In 2016, Khathu went all in, leaving his full-time employment
and investing his savings into developing the business. After
some initial support from the Technology Innovation Agency
(TIA), Khathu applied to mLab’s Start-up Lab and was brought
on for support. Over the 6–8 months of bespoke support he
received from the mLab team, Khathu had help from Agile
experts to build the product, as well as assistance to run focus
groups and gather targeted feedback on the product that
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DATA SCIENCE FOR IMPACT AND DECISION ENHANCEMENT (DSIDE)

209

Grand
Science

88% 31%

trainees since 2014

black

female

40+

employed at financial,
ICT and energy
companies

Industry participation and support to data science skills development

Astronomy
Bio-Medical Sciences

Skilled data scientist employed and innovate within industry
DSIDE
Partnerships

DSIDE
HCD

Data Science
Stack for skills
development

Exhibit data
science solutions
to real industry
problems

Students learn
data science skills
while working
on real industry
problems

Rendered
services and
replicated
platforms within
the industry
DSIDE
Platform

DEEP LEARNING INDABA
The Deep Learning Indaba is the annual meeting of the

Eswatini (formerly Swaziland),

African machine learning community. The 2018 Indaba’s

Ethiopia, Ghana, Kenya, Lesotho,

theme was Masakhane – we build together. The support

Libya, Madagascar, Malawi,

from the Department of Science and Technology and

Mauritius, Morocco, Mozambique,

its partners has been invaluable and this is the second

Namibia, Nigeria, Rwanda,

year that the Deep Learning Indaba is working with the

Senegal, Sudan, Tanzania,

department. In an age of hyperbole around artificial

Togo, Tunisia, Uganda,

intelligence and the fourth industrial revolution, with much

Zambia, and Zimbabwe.

talk and little action, the department has shown how true
and inclusive action for the benefit of our societies and
people can be taken.
From 9–14 September 2018, South Africa became the

As a build up to the 2018
Deep Learning Indaba, several
IndabaX gatherings were held across
the continent as follows:

world’s leading centre for learning and debate on artificial
intelligence (AI) and its future impact on our societies

IndabaX

and continent; together hosting almost 550 people

13 1 052

from 30 African countries (and a further 18 countries).
We believe the 2018 Deep Learning Indaba will have
a transformative impact in shaping communities, AI

countries

attendees

leadership, and pan-African unity.
Every student at the Indaba attended without the
need for registration fees, and the Indaba was able
to support the travel fund of almost 200 students.
The Indaba brought to South Africa, African citizens
working in Algeria, Benin, Botswana, Cameroon,
Democratic Republic of the Congo, Egypt,

OUTCOMES
Improved inclusion of women, more financial
support, reduced barriers due to language,
greater support for events through international
speakers. Speakers/lecturers were mainly from
the African diaspora.
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SMART CITIES RDI PROJECTS

CSIR Smart Technology Areas for Smart Cities

By collaborating with key international players
in the smart city domain, CSIR was able obtain
insight in best practices and lessons learned from

Industry
Applications

other International smart cities and apply and
adapt them to the specific context of South Africa,
i.e. in the Smart City Initiative of Johannesburg
and KZN. The CSIR has developed the Smart City
Strategy for the City of Johannesburg, followed by
CSIR Representatives called to serve on the City of
Johannesburg’s Smart City Advisory Panel for the
years from 2014 until the end of 2017.

Smart Infrastructure

The KwaZulu-Natal Provincial Government
has initiated a Smart City Programme for the

Mining

Province that will incorporate three major
municipalities within the region. The Provincial

Manufacture

Government through the Department for Economic
Development, Tourism and Environmental Affairs

Future Internet Applications
Content Creation and Delivery
Supply Chain Optimisation
Asset Management

convened a KZN Smart City Expert Panel and
the CSIR representative, Shafraaz Abdoola has
been appointed to serve on this panel since
2016. Furthermore in 2018, the CSIR was then
contracted to develop a Smart City Strategy and
Action Plan for the Province as well as to conduct
research into a WiFi business and cost model for
the Programme.

CSIR delegations, Dr Daan Velthausz and Shafraaz Abdoola
meet with the then Head of MIMOS Berhad (Malaysia’s National
and Applied Research Centre) to discuss Smart City Technologies

INDIGENT REGISTERS WITH FINGERPRINT BIOMETRIC INTERFACE

The Service
Economy

The current manual administration of indigents by

The rationale behind the Indigent Registers and Service

municipalities to determine indigents that need help

Delivery Platform (IRSDP) project is to improve service

with access to free basic services is highly inefficient.

delivery and to empower indigents across the country.

According to a Stats SA’s survey in 2016, South Africa’s

The project was started in May 2016 and the IRSDP is

278 municipalities registered 3.56 million indigent

currently piloted at different municipalities.

households, the highest number on record since figures
were first published by Stats SA in 2004.To put this into
perspective, 2 in every 10 households in South Africa
were classified as indigent in 2016. Therefore, improving
the service delivery of indigents is highly important.
Hence, as a part of the Tirelo Bosha initiative, the CSIR

M-health
E-services
Education

project team has been tasked by the Department of Public
Service and Administration (DPSA) to design and build an
indigent register and service delivery improvement solution
for piloting at different municipalities in the country.

Business Model Innovation
Payment Solutions
Outsourced SA Capability
Systems Integration
Content and Services Localisation
Mobile Enablement
Trust and Security
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The following figure shows the high-level architecture of the IRSDP that was developed.

As highlighted in the illustration by the dotted red line,
due to budgetary constraints, the Handheld Application
is not implemented at the moment. The platform has
the capability to perform strict indigent security checks

Multi-interface portal

with various government departments such as DHA to
ensure trust in indigent transactions using either face or
DHA

fingerprint biometric modalities and smart card interfaces.
This is very relevant in the indigent application as a lot
of fraudulent applications are currently processed by

Web
Application

Desktop
Application

SARS

various municipalities and indigent benefits are awarded
fraudulently. The IRSDP platform offers the capability to
connect to different government entities to perform indigent

API

UIF

authentication and verification checks.
The platform has been piloted at three municipality sites.

Handheld
Application

The first pilot was started at the Ramotshere Moiloa Local
SASSA

Municipality (Zeerust/North West Province) in November
2017 and since then over 12 000 indigents were
migrated to the platform. Multiple pilots were running at

DEEDS

Emfuleni Local Municipality in Vanderbijlpark (Gauteng
Province) since April 2018 and 62 000 indigents were
migrated through the platform. The piloted platform

Kiosk
Application

has been well received and the municipalities truly
Database

appreciated the capabilities of the IRSDP platform.

The journey ahead
The approval of the ICT RDI Roadmap by the South
African Cabinet on 30 April 2013 marked the start of
the implementation phase of the ICT RDI Roadmap. The
programmes, projects, progression paths and capability
building set out in the Roadmap have been in motion
for the past five years. This annual update is proof of the
successes that have been achieved.

STRATEGIC PARTNERSHIPS ON
LARGE‑SCALE THEMATIC AREAS
Going forward there have to be concerted efforts towards
attracting new funding and fostering the establishment of
large-scale thematic RDI programmes in partnership with
local industry, multinationals, government, science councils
and universities. In the remaining years of the Roadmap

In fast tracking the execution of the ICT RDI Roadmap over

implementation, the following thematic areas (covering all

the course of the next decade, a Portfolio Management

27 market opportunities) will be explored:

Unit (PMU), dubbed the Office of Digital Advantage
(ODA) was established wherein the manager, analyst and
administrator were on-boarded. The purpose of the ODA
is to ensure the efficient and transparent co‑ordination,
monitoring and active management of the portfolio of
RDI investments made by South Africa in ICT. This is done
in the interests of enabling efficient and sophisticated

• Data Science
• Artificial Intelligence
• SANBA blockchain
• Smart Cities
• 5G/future wireless networks
• Quantum Computing

investment decision-making, in relation to the national ICT
RDI ecosystem and our international partners.
Over the past years, the DST and NSI partners have
made great strides towards achieving the ICT RDI
Roadmap’s ambitious targets. The significant contribution
by the ICT industry and international organisations is also
commendable.
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The DST ICT RDI Implementation Roadmap owes its validity
and integrity to the involvement of many stakeholders, key
industry players and experts.
We therefore would like to thank the DST, other sister
government departments. We also appreciate the support
of our private sector partners such as IBM, Microsoft, SAP,
Cisco etc.
The role of the universities as implementing agencies
cannot be over emphasised. They have been involved in
ICT RDI activities and strengthening of the country’s ICT RDI
capabilities.
Our gratitude also goes to our international partners and
funding organisations. We also extend our gratitude to
our implementing agencies, which include the Mobile
Applications Laboratory Southern Africa (mLab SA), NRF, TIA
and all the CSIR units involved in the implementation of DST
ICT RDI programmes.
Lastly, thank you to the DST ICT and Services Industry unit for
their tireless work in advancing the implementation the ICT
RDI Roadmap.
By Mr Akhona Damane, ODA Manager.

Acronyms
AFIS

Advanced Fire Information System

HCD

Human capital development

BB4All

Broadband for All

ICT

Information and communication technology

BPO

Business process outsourcing

MDS

Modelling and Digital Science

CHPC

Centre for High Performance Computing

MNCC

Multinational Companies Cooperation

CSIR

Council for Scientific and Industrial Research

NRF

National Research Foundation

DTPS

Department of Telecommunications and

R&D

Research and development

RDI

Research, development and innovation

SADC

Southern African Development Community

SANBA

South African National Blockchain Alliance

SANReN

South African National Research Network

SKA

Square Kilometre Array

Reform

SMME

Small, medium and micro enterprise

Department of Science and Technology

TIA

Technology Innovation Agency

Postal Services
DBE

Department of Basic Education

DBSA

Development Bank of Southern Africa

DEA

Department of Environmental Affairs

DoH

Department of Health

DRDLR

Department of Rural Development and Land

DST
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