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Enabling a coordinated national system of innovation

• The national system of innovation (government, industry, civil society and
academia) as a collective has significant depth and great potential to
contribute from a research, development and innovation perspective
towards socio-economic growth and development.

• In the wake of the COVID-19 pandemic, several countries have premised
their economic recovery on STI.

• This recognition has been matched by a firm commitment of resources to
strengthen STI capability and output.

• Today, as a result of investments made in key research and innovation
areas across the NSI, South Africa is harvesting the benefits of a small but
effective science system.

• The investments made in the NSI since the inception of the Department 25
years ago have enabled government to respond to the needs of the country
in critical areas, especially during the COVID-19 pandemic.
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Innovation in support of COVID-19: Analytics and
modelling
The DSI has coordinated a package of responses across the NSI to address South
Africa’s readiness for the impact of COVID-19. The response has been centred on the
following four pillars:
1. Analytics and modelling.
2. Research and innovation.
3. Manufacturing.
4. International cooperation initiatives in support of the global response to the pandemic.

Analytics and modelling:

• Models for predicting the spread of the virus.
• Data visualisation dashboard.
• Response strategy modelling/integration platform – CMORE.
• Epidemiological and response strategy modelling.
• COVID-19 vulnerability assessment – Gauteng City Region.
• Infection data, including recovery and mortalities.
• Research coordination with relevant HEIs and science councils.
• Survey to assess the understanding and attitudes of South Africans.
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Innovation in support of COVID-19: Research and
innovation
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Covid  
Diagnosis &  
Surveillance

• Rapid tool development

• Targeted surveillance

• Sentinel, surveillance of adults hospitalised for severe acute respiratory infection.

Therapeutic  
trials

• For treatment and prophylaxis for highly exposed individuals.

• Repurposing of drugs for treatment of mild cases

• For R&D for candidate vaccines.

Analytics and  
modelling

• Establishing a repository of whole blood samples for possible genetic markers
predisposing to severe COVID-19 disease.

• Serological and genomic investigations of SARS-CoV-2 among HIV-infected and  

HIV-uninfected individuals and those with TB.

• Monoclonal antibodies, immunoglobulins and molecular epidemiology.



Innovation in support of COVID-19: Network for 
Genomic Surveillance in South Africa (NGS-SA)



Investment made in genomic sequencing and variants 
discovered by SA scientists

KRISP 

TIA Platform
R10mil per annum 
>R50mil

DIPLOMICS
R134mil
investment in 
equipment and 
training
R11mil to KRISP

COVID-19 

Project Wild 
Fire 

R9mil 

Beta variant

Network for 
Genomic 
Surveillance created 
R25mil

Omicron 
variant
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• CapeBio, a spin-out company of the CSIR, together 
with CSIR received R1,2 million for the rapid 
development of application-ready COVID-19 
Multiplex reverse transcriptase PCR diagnostic 
reagents. 

• The reagents were approved by SAHPRA in July 
2021 and CapeBio started manufacturing these 
reagents and kits – with daily capacity of up to 5 
million PCR tests and production can scale up if 
needed. 

• With the current ban of flights we do not need to be 
concerned that we will not have sufficient reagents 
in the country to conduct the PCR tests.

• CapeBio’s PCR kit is one of the kits present in the 
country that are being assessed for their ability to 
distinguish omicron variant due to the inclusion of S-
gene in their two or three SARS-Cov-2 gene targets 
combo kits.

+ controls

Inclusive data*

Innovation in support of COVID-19: Diagnostics



• The drop of the S-gene target has also been observed in this assay and once 
variant is officially confirmed,  it is going to play a key role in assisting the country to 
track transmission and spread of the recently discovered variant

• This kit can be used in a number of open testing platforms readily available in the 
country.

• With only 29% of South Africa’s adult population fully vaccinated against COVID-19 
(as of 24 October 2021 – NDoH noted), we are likely to require more COVID-19 
PCR reagents to manage this fourth wave and its variant.

• Meaning we need readily accessible reagents for quick turn around testing.

• Apart from improving access, this will reduce costs associated with importation.

Innovation in support of COVID-19: Diagnostics



STI in support and as a lever and enabler of industrialisation in the National   Ventilator 
Project (NVP) for COVID-19 in SA and potential export to SADC.

• The National Ventilator Project harnesses the capabilities of SA industry.

• The systems engineering methodology and procurement practices used by  SARAO 
to realise the MeerKAT were recognised as appropriate to this task.

• Minister Ebrahim Patel, Department of Trade, Industry and Competition  
(DTIC), established the NVP.

• SARAO, a facility of DSI entity the National Research Foundation (NRF),

was mandated to run the project together with the CSIR

• By end of November, 20 000 ventilators manufactured and 11 k delivered.
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Innovation in support of COVID-19: High-tech
manufacturing



Update on the NVP● In less than 5 months – 20k CPAP ventilators were produced by end of 
November  2020 ventilators

● Over 11k have been distributed to hospitals.

● Great feedback from medical doctors.

Innovation in support of COVID-19: National Ventilator 
Project



• 16 April 2021: WHO call for Expression of Interest for small/middle-
sized (public or private) manufacturers of medical products (drugs, 
vaccines or drug substances) preferably in LMICs, which could host a 
COVID-19 mRNA hub to:

• Assemble the technology up to good manufacturing practices-grade 
pilot lots for clinical trials; 

• Transfer the appropriate know-how and technology to existing or new 
manufacturers in LMICs to enable them to develop and produce 
COVID-19 mRNA vaccines

• Holders of IP were also requested to indicate their willingness to 
participate.

• A secondary call to potential manufacturers/ recipients of the mRNA 
technology will be issued at a later stage

• WHO will work with funders and donors to mobilize financial support to 
establish the hubs 
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Announcement of the first ever mRNA tech transfer hub 

• 21 June 2021 – South Africa is announced as the first ever mRNA Tech transfer 
hub

• Responsibilities 

• Receive training to develop and manufacture mRNA COVID-19 vaccines 
• Train other manufacturer to do the same after successful manufacturing of 

vaccines at Biovac
• Further training on other critical vaccine development and manufacturing, eg.

flu etc

• 19 July - Stakeholder workshop for introduction of partners, timelines, training and 
budgets discussions 

• Attendees (DSI, Presidency, WHO, WHO AFRO, MPP, Afrigen, EU, France, 
Biovac, Africa CDC, SAMRC)



First vaccine technology transfer hub identified in South Africa
– Key takeaways from WHO announcement on June 21st, 2021

Key takeaways

South African consortium comprises:
� Afrigen
� Biovac
� A network of universities
Follows WHO's call for EOI on April 16th, 2021
� 28 offers received to either provide technology or 

to host a hub or both

Tech being identified with 2-pronged approach
� "Late-stage" tech: fast & secured option (9-12

months) but with potential constraints
� "Early-stage" tech: lengthier & more uncertain, but 

offering broad scope / high program suitability
Next steps
� Confirm technology donor
� Implement (governance, funding, etc.)
� Identify subsequent hubs, launch of EOI calls for 

other techs and recipients

Dr Tedros Adhanom Ghebreyesus 
OMS Director General

Emmanuel Macron 
French president

Cyril Ramaphosa 
South African president

Through COVAX, WHO 
announced it is supporting 
South African consortium 
to establish first COVID 
mRNA hub

WHO Media briefing on June 21st, 2021



NATIONAL POLICY DATA OBSERVATORY (NPDO)

Observatory • The National Policy Data Observatory is national multidisciplinary science-based 
approach designed to facilitate the interrogation of the intersection between health, 
economics and social development policies. 

• It intends to provide opportunities for government departments, academia, labour, 
industry and civil organisations to better coordinate and communicate complex data 
sets and analytics in a multidimensional perspective.   

• It comprise of multi-players categorised as Government Stakeholders and Anchor 
Institutions.
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NATIONAL POLICY DATA OBSERVATORY

15

NPDO:
Secretariat and 

Data Center

Government Departments 
and Agencies:

DSI, StatsSA, SARS, 
DPME,NDoH, CoGTA, 

NDMC,
GCIS and AGSA

Anchor Institutions: 
HSRC, CSIR, NIHSS, 

SAPRIN, SANSA, 
NIOH, Academia and 
other Observatories

COVID-19 vaccine 
acceptance and 

hesitancy 

Vaccinations 
dashboard

Travel Advisory 
dashboard



National Policy Data Observatory

Data Insights on COVID-19
COVID-19 provincial, districts, national data including trends, analytics, models and strategies, rolling 
averages, mortality, and hospitalisation surveillance including global monitoring of the pandemic, vaccinations 
and variants.

District Profiles
Demographics, households, service delivery, water, electricity education, district financial status, and many 
more insights. Others include individual surveillance episodes in rural districts from SAPRIN considered as 
well.

Mobility Patterns
Understand the mobility of citizens across all levels (national, district, municipality, and wards) to understand 
lock-down compliance (e.g. monitoring curfews, restrictions etc) and possible super-spreaders.

Social Sentimental Analysis
Collecting daily social media data to measure national sentiment analysis around various topics including 
measuring pandemic fatigue, misinformation, and unrests.

Other Research Data Sources
Collates myriad of R&D reports including data for different types of analysis and decision-making.



National Policy Data Observatory

National Government Online Data Portal (National Treasury)
Linking directly to up to date data sources on government budgets and interventions including infrastructure 
projects at different government levels (e.g. national, departmental, districts and so on).

Data Insights and Projections
Use available data to research and evaluate surge across different areas (districts and provinces), and this 
includes assessing impact of “waves” across different districts and countries. forecasting of the next hotspots 
or problematic areas using movement data and geospatial case data, and other sources of data.

Use Community Surveys on Socio-Economic Matters
by Anchor knowledge institutions such as  HSRC, NIHSS, SAPRIN, SANSA , and others including citizen 
engagements (GovChat).

IMC Workstream 4 on Research, Oversight and Monitoring 
Support the IMC on vaccine-rollout including conducting research on various aspects and data collection, 
monitoring of indicators, modelling, and forecasting.

Global Trends 
Research and monitoring of global trends on various socio-economic interventions such as vaccinations, 
COVID-19, and many other topics as required.



Figure 1: Willingness to take a Covid-19 vaccine, Round 4 data

72% is similar to figures from 
the NIDS/CRAM Survey which 
asked a similar question. Their 
numbers were 71% and 76%. 
Afrobarometer’s figure of 42% is 
misleading.

72% is positive news. There is an 
upwards trend. But it falls a long 
way short of the government’s 
target of vaccinating 80% of 
adults.

There is also a substantial gap 
between intent and actual 
vaccination. 

COVID-19 vaccine acceptance and hesitancy in South
Africa



64

28

5 4 4

Protect 
se

lf

Protect 
so

cie
ty

Trust 
sci

ence
/gove

rnment

Se
e others

Other a
cce

ptin
g

0
10
20
30
40
50
60
70

Five most common thematic explanations 
for those willing to vaccinate in Round 4 (%)

COVID-19 vaccine acceptance and hesitancy in South
Africa
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Conclusions• Overall, vaccine acceptance is high (72%) and increasing. But, there are key 
demographics that are more vaccine hesistant – especially the youth (18-34 
years) and white adults. 

• Men are not more vaccine hesistant than women but do have a lower uptake of 
the vaccine. This is a combination of access, hesitancy and a wider tendency 
amongst men to delay in seeking healthcare. 

• Class is important with regards to access, not hesitancy. 
• Amongst the hesitant, regardless of age or race, concerns about side effects 

and the efficacy of the vaccine are the predominant concerns.
• Explanations for vaccine hesitancy related to social media, conspiracy theories or 

religious objections are a minority of explanations. 
• Knowledge of vaccines matters for acceptance. Understanding preferred 

information channels is critically important for targeted communication campaigns. 
• Conventional media (TV, radio) remain key, combined with social media and 

news sites as notable secondary sources for youth. 
• Messaging needs to target hesitancy as well as increase awareness on how to 

access vaccinations. 

COVID-19 vaccine acceptance and hesitancy in South
Africa



Summary of Forecast and Projections (as of 29 Nov)

Projected Coverage on Vaccinated by 31.12.21  
50.00% coverage

(7-day Average & Pfizer Dominant Strategy & 70% of 12+)

Doses Remaining to be Administered 
on a Pfizer Strategy

(76:24)
31,808,495 (70% of 12+)

Persons Remaining to be 
Vaccinated (70% of 12+)

29,335,516

Doses Remaining to be 
Administered on a J&J Strategy

(76:24)
14,891,577

Projected Coverage on Vaccinated by 31.3.22
65.60% coverage

(7-day Average & Pfizer Dominant Strategy &

• 70% coverage of the 12+ population likely to be achieved beginning of May 2022 at the current performance rate

• Note: *eligible population refers to all the cohorts that are permitted to take the COVID-19 vaccines as of Nov 
2021. This is currently at 46M, and the coverage is based on 70% coverage of the 12+ population group. The 
dropout rate is based on 40 days return threshold. 

Vaccination Update



Infections Deaths

Hospitalization Vaccinations

Global Analysis



Vaccination Rollout:  Secondary Analysis                              
(Last updated: 29 Nov)

Vaccination Monthly Trends in Provinces

Based on the Monthly Trends:
• It is evident that all provinces have declined in the total number of doses administered in 

November (-34.63%)
• The biggest drop is in Limpopo (47%) followed by Western Cape (39%)
• The least drop is in the Eastern Cape with 23.19%
• Gauteng and Kwazulu-Natal dropped by 31% respectively when compared to the previous 

month



Science Diplomacy Initiatives towards COVId-19:
Science knows no borders

South Africa’s objectives for international cooperation in science and innovation –
all directly relevant for fight Covid-19:

Share and learn: experience, expertise, capacities research data, research 
infrastructures (reciprocity) 

Leverage investment: joint investment with international partners, attract foreign 
funding R&D in South Africa

Global solidarity: Advance African agenda (African Union / SADC), multilateralism 
(Sustainable Development Goals)



Progress Achieved

• Policy learning, sharing: OECD, UNESCO (Open Science), multiple webinars 
(China, India, Canada, Ecuador, Norway, etc.) UNECA (African innovation) 

• Leverage investment: European Developing Countries Clinical Trials Partnership, 
European Union Sector Budget Support, Africa Rapid Grant Fund (Canada, 
Sweden, United Kingdom), United Nations (Gender-based Violence and COVID-
19), African Renaissance Fund (DIRCO –for BIOVAC)

• Global solidarity: DSI initiated BRICS Framework Programme response COVID-
19; DSI playing leadership role AU-EU High-level Policy Dialogue; discussions 
with WHO on IKS



Dynamic Africa partnerships

• DSI investments in NEPAD S&T Flagships (SANBIO, SANWATCE) to respond to 
COVID-19

• DSI – Entity - Africa Cooperation instruments (ASSAf, CSIR (SADC Cyber-
Infrastructure, HSRC, SANSA, TIA (cooperation with Egypt and Mauritius) being 
harnessed to respond to COVID-19

• Africa Rapid Grant Fund (administrated by NRF) – R15 million South African (DSI) 
investment leveraged R80 million international funding, 80 projects in 17 countries 
currently being implemented (not only research including science advice / science 
journalism)



Impressive South African response to BRICS Framework Programme 
COVID call

BRICS STI response to COVID-19 acknowledged by President Ramaphosa in 
speech to BRICS Summit

South African response to BRICS Framework Programme:  41 BRICS projects 
eligible for funding, 7 (17%) had South African PIs – budget cuts will mean we are 
unable to fund all projects recommended for funding

Flagship on traditional medicine with China
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Impressive South African response to BRICS Framework 
Programme COVID call - continued

• South African PIs are participating in all four Covid-19 thematic areas 
namely:
• Research and development of COVID-19 vaccines and drugs, including 

repurposing of available vaccines and drugs (2 projects)

• Genomic sequencing of SARS-CoV-2 and studies on the epidemiology and 
mathematical modelling of the COVID-19 pandemic (1 project)

• AI, ICT and HPC oriented research for COVID-19 drugs design, vaccine 
development, treatment, clinical trials and public health infrastructures and 
systems (1 project)

• Epidemiological studies and clinical trials to evaluate the overlap of SARS-
CoV-2 and comorbidities, especially tuberculosis. (3 projects)

• University of Cape Town, University of Pretoria, University of KwaZulu-
Natal, University of the Witwatersrand & National Health Laboratory
Service, Stellenbosch University and the University of Fort Hare are
participating institutions while the SAMRC is managing the projects on
behalf of the DSI



Project examples EDCTP

Following projects with South African participation will be funded by the EU with DSI co-
funding to enable SADC regional networks (direct EU investment in South Africa more 
than R80 million):

• National History and Laboratory Tests for COVID-19 (CAPRISA)

• Determining the epidemiological parameters of COVID-19 through sero-surveillance 
with Dried Plasma Spots and nested household transmission studies in rural Kenya 
and South Africa (Wits Reproductive Health Consortium)

• BCG revaccination for healthcare workers in SARS-CoV-2 pandemic (Task 
Foundation)

• Investigating COVID-19 infectiousness and antibody evolution in COVID-19 
PATIENTS in Sub Saharan-Africa and Europe (Perinatal HIV Research Unit, Chris 
Hani Hospital)



Project examples EDCTP

• Transmission of Covid-19 in crowded Environments (Desmond Tutu HIV Foundation)

• Surveillance among healthcare workers for SARS-Coronavirus–2 infection (Medical 
Research Council)

• Development, evaluation and impact of RT-LAMP diagnostics and sequence 
surveillance on SARS-CoV-2 transmission in South Africa (National Institute of 
Communicable Diseases)

• SARS-CoV-2 infection in HIV-positive patients with or without antiretroviral therapy in 
sub-Saharan Africa (Walter Sisulu University and Tshwane University of 
Technology)

Also an (EU) EUREKA project with Netherlands being finalised “Wastewater surveillance 
tool for COVID-19 monitoring and targeted intervention” – South African partner: 
Waterlab (SME)



Sustained investment in the NSI

• Of equal importance going forward is knowing what to focus on in moving towards
economic recovery.

• Understanding the types of infrastructure required to insulate South Africa
against similar phenomena/crises in future.

• Ensuring that all sectors of society, as well as the country’s partners in Africa,
thrive.

• Stay true to the impact statement: “Enabling South Africa’s sustainable and
inclusive development in the face of rapid technological change and innovation.”

• Very much aligned to the new Department of Science and Innovation: A unique
opportunity to demonstrate how science and innovation can contribute to socio-
economic well-being.
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Leverage investment made  
in the NSI over the last 20  
years to drive economic  

recovery

RDI to revitalise & modernise existing
industries/sectors
• Agriculture
• Mining

RDI that creates new sources of  
growth and stimulates R&D-led  
industrial development

RDI in support of a  
capable and  

developmental state

The role of STI in economic recovery
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Revitalisation of mature sectors



INTERVENTIONS
Crop/plant improvement, 
molecular breeding and 
genome engineering
Crop Improvement:
(Wheat, Maize, Potato, Cotton 
breeding)
Climate  Resilience research
Smart and Precision Agriculture
Biosecurity Research Hub –
diagnostics, monitoring

Value chain 
analysis:
Sorghum, 
Canola, 
Dryland rice, 
and Cassava

• Need for productivity – plants and 
animals

• Climate change
• Security of supply – Sustainability
• Control – mitigation products, 

green economy solutions

• Agility – technology dissemination to 
farmers

• Food security
• Biosecurity – detection, diagnosis, early 

warning systems
• Nutrition (hidden hunger)

OUTPUTS

GOAL: Innovation
driving economic growth &  

socio-economic development 

OUTCOME/IMPACT

Coordination, facilitation and multi-disciplinary, multi-institutional agricultural 
bio-innovation programmes to drive productive value chains

Animal Improvement, 
molecular breeding and 
genome engineering
Animal Improvement
Animal vaccines
Livestock Identification and 
Traceability Systems (LITS)
Beef Genomics Programme
Aquaculture Bio-innovation 
Cluster
Dairy Breeding programme

Agroprocessing 
value chain 

development
(Marula, honeybush, 
maize, Cape Aloe, 
vegetables, soya,  
bambara, beans), 
legumes

Bio-innovation in support 
of Food and Nutrition and 
farmer innovation support

Agro-innovation Hubs

Small scale farmer 
technology diffusion
(Grapes, Low-chill apples, 
Urban Agric. Digital Agriculture

Mobile food 
safety labs

Innovation Revitalising Agriculture (RDI Plan) 

OBJECTIVES

New products, processes, Technology s
ervices:  High-value crop and animal val
ue chains are efficient, agile and  robust.

Support new and emerging 
farmers to become commercial

Bio-innovation in support of food 
and nutrition

High-end skills, MSc, PhD, 
technicians

Agro-processing (niche products) 
in rural communities

Digital technology: 
Decision support systems for farmers
Biosecurity: Early warning systems
Precision agriculture: Phenotyping             
Remote sensing, Smart tools, etc

• Increased GDP
• Decision support

tools to promote 
productivity and
incomes

• Biosecurity -Pest 
and diseases

• Boost rural 
economies

• Traceability 
• Sustainability
• SMMEs
• Job creation as a 

result of skills
transfer
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SA Mining Extraction RDI (SAMERDI) Strategy impact 
example

Isidingo drill challenge: Next-generation underground drill

Existing rock drills Isidingo/new requirement

Weight 28-32 kg < 16 kg

Noise 100-120 dB < 85 dB

Vibration Much less than existing drills

Drilling speed Faster than existing drills

Power source Air Not air

2 prototype hydraulic drills demonstrated by HPE and Novatek

Open innovation challenge launched for new drill:
• User requirements for new drills defined in consultation with users.
• 3 entries shortlisted.
• 2 firms demonstrated prototypes in Nov. 2019.
• Underground evaluation of the drills to be completed in 2021.
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What we know now

• Investments made in science, technology and innovation allowed the  
department to respond to country needs in the time of the pandemic

• Expertise and infrastructure were repurposed, for example, in radio  astronomy 
towards the manufacturing of ventilators and diagnostics etc.

• Leadership and foresight to invest in critical areas of science, technology  and 
innovation could play a significant role to haul the country out of the abyss of the 
triple  challenges

• The existing expertise, investments made are ready to be leveraged for  
greater economic gains (Re-Industrialisation, Next generation Mining, etc.)

• The National System of Innovation has proven its resilience, and now is  the 
time to continue investments towards socio economic recovery – the  trajectory 
for research and development is generally long

• To recover and sustain the sectors of the economy beyond just being  competitive, 
continued leadership and investment is required to propel the  country forward.
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Introducing the Decadal Plan

Decadal Plan has two mutually reinforcing aims:
• Pivoting the NSI towards making an increased positive impact on SA’s 

socio-economic & environmental priorities

• Maintaining equilibrium between a focus on impact (e.g. inclusive 
innovation) and continued investment to develop the system (e.g. in 
systemic enablers such as knowledge creation and institutions)

Philosophy underlying the Decadal Plan
“deepening the knowledge economy for enhanced socio-

economic impact

4



Decadal Plan: Thematic focus areas
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Foresight Outcomes 

•Circular Economy

•Education for the Future

•Sustainable Energy

•Future of Society

•Health Innovation

•High-tech. Industrialisation

•ICTs and Smart Systems

•Nutrition Security

•Water Security

STI Priorities

• Sectoral support
• Agriculture
•Mining
•Manufacturing
• High-tech industries 

(e.g. Bio-innovation)

• Health Innovation

• Sustainable Energy

• ICTs and Smart Systems

• New sources of growth
• Circular economy
• Digital Economy

STI Missions

• Climate Change 
(including the Circular 
Economy)

• Education for the future

• The future of society



Framework: Innovation coherence and coordination
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Functional framework to 
create an enabling 

environment to use innovation 
to modernise the economy 
and achieve a capable state

Policy, legislation 
and regulatory 

reforms

Processes & 
mechanisms for 

coherent innovation 
governance

Skills and innovation  capacity 
of citizens and organisations

Linkages & 
networks

Knowledge and innovation  
infrastructure

Innovation funding



The way forward 

• Stakeholders will be consulted in more depth (in addition to 

consultations that took place during the development of the 

White Paper):

ü NEDLAC

ü Industry bodies and professional associations

ü Civil society

• The Decadal Plan will lead us into the next phase of 

strengthening the science system and we look forward to your 

input.
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