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OPENING AND WELCOME REMARKS 

Ms Jansie Niehaus, Executive Director of the National Science and Technology Forum (NSTF) in South 
Africa, welcomed the attendees to the webinar. As a national forum, the focus of NSTF was primarily on 
South Africa, but it was also important to interact with the international community via conferences, in 
order share ideas and gain different perspectives. Ms Niehaus hoped that the participants would find the 
webinar informative and interesting. 
 
Ms Niehaus presented a slide show that provided background information on the NSTF. The NSTF had 
similar counterparts in other countries. The NSTF was a civil society forum and was registered as a non-
profit company. Since the NSTF had been formed in 1995, transformation had been high on its agenda. 
In the complex and often divided political environment in South Africa, there was an ongoing need for an 
independent platform, such as the NSTF provided. NSTF activities were inclusive and collaborative, and 
reflected openness and independence. As a democratically run organisation, the NSTF encouraged 
freedom of speech, within the limits of the law. 
 
The NSTF’s vision was of a transformed country, where science, engineering, technology (SET) and 
innovation contributed to a higher quality of life for all South Africans. The South African education system 
had recently been increasing in effectiveness, particularly in terms of student’s performance in SET 
subjects and in the promotion of innovation. There were sections of the education system that were still 
underperforming, which was a concern, but there were small areas of excellence. The NSTF had 
implemented a programme that recognised Grade 12 students who had attained 90% and above for their 
final mathematics and science exams. Ms Niehaus was pleased to report that there were many such 
candidates. Those students were celebrated and showcased at awards events, and provided with 
programmes that would inspire them to pursue science, technology, engineering and mathematics 
(STEM) careers. 
 
The NSTF comprised of 124 South African member organisations in the following sectors: 

• Business and state-owned enterprises (SOEs) (18) 

• Civil society and labour (27) 

• Higher education (20) 

• Professionals in science, engineering and technology (proSET) (42) 

• Science councils and statutory bodies (17). 
 
PRESENTATIONS 

The webinar panel members were working in various professions and disciplines, and were employed by 
key South African institutions, such as the Council for Scientific and industrial research (CSIR), National 
Department of Science and Innovation (DSI) and the Agricultural Research Council (ARC). 
 
Preparing for pandemics in South Africa: science and policy (Dr Jabu Mtsweni, National Policy 
Data Observatory) 
 
Introduction by the programme director: Dr Jabu Mtsweni was the Technical Lead at the National 
Policy Data Observatory (NPDO), and the Centre Manager of the Information and Cyber Security Centre 
at the Council for Scientific and Industrial Research (CSIR). 
 
Dr Mtsweni said that the NPDO supported government structures and worked closely with the Department 
of Planning, Monitoring and Evaluation (DPME). The NPDO’s work comprised of data analytics, modelling, 
tracking and the monitoring of national events, and had recently focused on COVID-19 and the vaccination 
programme. The capability of the NPDO in the context of COVID-19 had been unplanned and had arisen 
in response to the crisis. It had become apparent that to prepare for future pandemics effectively, 
capabilities should be developed well before pandemics arrived. 
 
The NPDO, supported by the DSI, was a government-led, national policy data observatory currently 
incubated at the CSIR. The data and decision support centre, which was housed in a secure facility at the 
CSIR, provided data collection, data storage services, analytics, trends, and dashboards on various socio-
economic indicators, and complemented the work of other institutions. The data and insights generated 
by the Data Centre were already a significant input to the National Joint Operational and Intelligence 
Structure (NATJOINTS), Inter-Ministerial Committee (IMC) on Vaccination, and other departments such 
as DPME and Government Communication and Information System (GCIS). 
 



The National Science and Technology Forum (NSTF) 

 
Proceedings of a panel discussion: Scientists and policy – the role of a civil society forum, 14 February 2022 2 

The NPDO focused on multiple data sources to aid decision making, and currently focused on COVID-19 
data indicators, including COVID-19 cases, hospitalisations and vaccinations. The NPDO data and 
decision support centre capabilities drew on data insights on COVID-19; district profiles; mobility patterns; 
social sentimental analysis; the national government online data portal (National Treasury); data 
projections; community surveys on socio-economic matters; IMC Workstream 4 on research, oversight 
and monitoring; global trends and development indicators; and many other research data sources. 
 
The NPDO tracked and monitored the severity of the fourth wave of COVID-19 (Omicron) in South 
Africa by comparing it to cases versus deaths over the previous COVID-19 waves. The Department of 
Health (DoH) and other stakeholders had participated in the study, which had found that there was a 
strong correlation between cases, hospitalisations and deaths in the previous waves, whereas there was 
a significant decoupling or weakening of the link between cases and acute outcomes during the fourth 
wave. Omicron cases had peaked at 117% of the Delta (third wave) peak, hospitalisations had peaked 
at 62% of the Delta peak, and deaths had peaked at 30% of the Delta peak. 
 
The work conducted by the NPDO had informed government policy and provided useful lessons The work 
done in the context of the pandemic could be finetuned in preparation for future pandemics in line with the 
experience that had been gained. Pandemics affected many socio-economic sectors, and any response 
had to include stakeholders beyond the DoH. Pandemics had existed for a long time. When pandemics 
occurred, the world became better prepared for the next one, in terms of science, policies, capability, and 
potentially a decrease in negative outcome. If data was collected when a pandemic was already underway, 
it became more difficult to reduce the impact of that pandemic. Effective emergency management required 
preparedness, response, recovery and mitigation. 
 
A global risks report (2020)1 listed the top global risks: 

• By likelihood: extreme weather, climate action failure, human environmental damage, infectious 
diseases, biodiversity loss, digital power concentration, digital inequality, interstate relations fracture, 
cybersecurity failure, livelihood crises. 

• By impact: infectious diseases, climate action failure, weapons of mass destruction, biodiversity 
loss, natural resource crises, human environmental damage, livelihood crises, extreme weather, 
debt crises, Information Technology (IT) infrastructure breakdown. 

 
There were five shifts in healthcare systems that could lessen the chance and reduce the impact of future 
pandemics2: 
1. Moving from a “break glass in case of emergency” response system to an “always on” system, and 

creating partnerships that could scale rapidly during epidemics. 

• An outbreak response was most effective when it used consistently applied mechanisms. The 
NPDO had been established when it had been realised there was no national policy data 
observatory or data capability for government to use in order to inform policy on a regular basis. 

• The Electronic Vaccination Data System (EVDS) and tracking systems had been built after the 
pandemic had been declared. Systems needed to be in place that were always in process and 
that could be scaled as required. Health surveillance needed to happen regularly, not only 
during pandemics. 

2. Moving from uneven disease surveillance to strengthened global, national and local mechanisms for 
detecting infectious diseases. 

• Effective detection capacity was required at all levels, which required strong local and global 
partnerships. New variants moved across borders when people moved across borders. Without 
continuous tracking systems in place to monitor diseases globally, it became difficult to detect 
new developments quickly. 

3. Moving from waiting for outbreaks to an integrated epidemic-prevention agenda. 

• Targeted interventions could reduce the impact of pandemics. When diseases happened in 
other countries, it was easy to become complacent. 

4. Moving from “scrambling” for healthcare capacity to systems that were ready to surge while still 
maintaining essential services 

• Epidemic management required the ability to divert healthcare capacity quickly without 
lessening core services. When COVID-19 arrived in South Africa, there had been a scramble for 
healthcare capacity. Because data had not been collected and verified on a regular basis, it had 
been unknown how many beds were available and how many people were in hospital at any 

 
1 World Economic Forum Global Risks Perception Survey 2020 
2 McKinsey & Company 
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given time. 
5. Moving from underinvestment in Research and Development (R&D) for emerging infectious 

diseases to a “renaissance” in infectious-disease R&D. 

• The response to the COVID-19 pandemic had shown that a swift response was possible in 
combating infectious diseases when people were motivated, but an R&D informed response 
could be even faster and more efficient. When institutions such as the CSIR, Human Sciences 
Research Council (HSRC) and other institutions were provided with funds to conduct research, 
especially for a quick reaction task, they were able to do so very effectively. It was now possible 
to track excess deaths, mortality rates and hospital capacity, and to measure health impacts 
against various socioeconomic indicators.  

 
National security required a capability-driven approach to health pandemics. Policy without capability was 
ineffectual in dealing with a pandemic. For example, African and low-income countries, were lagging 
behind the rest of the world with their vaccination rollouts, mainly due to a lack of capability. Capability 
required trained personnel, processes, support systems, equipment, regulations, facilities, information, 
technology and budgets. 
 
Countries needed to confront pandemics with solid leadership, sound strategy and data-informed policies. 
To be useful, data needed to be consistent, accurate, complete, auditable and orderly. Effective pandemic 
response required integrated capability management, and both technical and social skills. A socio-
technical systems approach was therefore required to assess the necessary skills and to develop those 
skills. That approach needed to combine technology, goals, metrics, people, infrastructure, culture, 
processes and procedures. Soft skills were essential in dealing with pandemics3, such as perseverance, 
empathy, emotional intelligence, solidarity, critical thinking, self-regulation, adaptability, communication, 
compassion, creativity and resilience. During the COVID-19 pandemic, it had become evident that many 
of those skills were lacking, which needed to be addressed by the country and the world. 
 
It was important for the science community to continue with research, innovations and interventions, not 
only in response to the COVID-19 pandemic, but as an investment for future pandemic responses. 
Tracking, monitoring, modelling, and real-time surveillance would result in health information systems that 
were better prepared. Building capacity and developing capability were paramount. Technology and data 
were of no use without capable people with the capacity to act on that data. The pandemic response had 
been shaped by the era of digital transformation, which had enabled faster responses, efficient 
communication channels and the ability to obtain information quickly. Technologies that had undergone 
rapid development and transformation over the last decade included communication technology, 
automation, the ‘internet of things’, artificial intelligence, networking, digital media, cloud computing, ‘big 
data’, customer relationship management (CRM), blockchain and e-commerce. 
 
The National State of Disaster and COVID-10 regulations were limited in their pandemic mitigation 
abilities. It was therefore important to use the lessons learned during the pandemic to develop new and 
update existing policies, plans and standard operating procedures (SOPs). It was important to simulate 
scenarios and test systems. Continuous monitoring, multidisciplinary collaboration and coordination were 
essential for success, as was knowledge of the resources available.  
 
Ms Niehaus thanked Dr Mtsweni for his clear explanation of the critical importance of both data and the 
use of information technology to harness and process that data. 
 
COVID-19 research and innovation (Ms Glaudina Loots, Department of Science and Innovation) 
 
Introduction by the programme director: Ms Glaudina Loots was the Director of Health Innovation, at 
the national Department of Science and Innovation (DSI). 
 
Ms Loots thanked the programme director for the opportunity to participate in the webinar. She said that 
Dr Mtsweni had provided a good overview of what was required for an effective future pandemic response, 
but when COIVD-19 had arrived in South Africa, an immediate response had been required based on 
what tools were available. 
 
When the first COVID-19 case had been identified in South Africa in March 2020, the department had 
looked into ways to quickly support COVID-19 research and innovation. Three strategic projects had been 

 
3 https://blogs.iadb.org/educacion/en/criticalthinking/ 



The National Science and Technology Forum (NSTF) 

 
Proceedings of a panel discussion: Scientists and policy – the role of a civil society forum, 14 February 2022 4 

initiated that focused on modelling, surveillance, epidemiology and community engagement in order to 
better understand the disease’s effect on people. These studies had branched out to include clinical trials 
of potential treatments and vaccines. South Africa had participated in the WHO’s vaccine solidarity trials 
and had embarked on vaccine research. South Africa had been able to build on their HIV/AIDS and 
Tuberculosis (TB) research experience, and could draw on those researchers to assist in the designing 
of research programmes for COVID-19. The HIV surveillance that was already in place was emulated in 
the implementation of SARS-CoV-2 surveillance. 
 
When the world had gone into lock down, the South Africa government had realised that they did not have 
the necessary local industries to obtain diagnostics and items such as ventilators. There had been a rush 
to obtain the necessary data to formulate an effective response. An investigation was launched by the 
Chair of the ministerial advisory committee and Minister of Health into localised nosocomial outbreaks of 
COVID-19 in Durban. The work had culminated in a detailed report on the findings and recommendations 
of the investigation: “Report into a nosocomial outbreak of coronavirus disease 2019 (COVID-19) at 
Netcare St. Augustine's Hospital”4. The report had been downloaded more than 14000 times across 120 
countries. As a result of the investigation, over 100 hospital CEOs and IPCs, and over 5000 medical care 
workers had been trained to avoid nosocomial outbreaks. 
 
A network of researchers had been created that studied the disease and identified new waves that were 
emerging. Those researchers worked together, shared information, and gave regular updates to 
government on the status of COVID-19 in South Africa. The Network for Genomic Surveillance South 
Africa (NGS-SA) comprised of the University of Pretoria (UP); the National Health Laboratory Service - 
Tshwane Academic Division (NHLS-TAD); the University of the Witwatersrand (Wits); the National Health 
Laboratory Service (NHLS); the National Institute for Communicable Diseases (NICD); the Kwazulu-Natal 
Research Innovation and Sequencing Platform (KRISP); the University of KwaZulu-Natal (UKZN); Inkosi 
Albert Luthuli Central Hospital (IALCH); the University of the Free State (UFS); and the University of Cape 
Town (UCT). 
 
The Beta variant had been identified in South Africa, which had resulted in global travel restrictions being 
placed on South Africa. Delta became the dominant variant after Beta. A year after Beta had been 
identified, South Africa had identified the Omicron variant and shared the information with the world, and 
had once again been ostracised by various countries. Later it had been established that Omicron had 
been present in other countries much earlier than initially thought, and it was not possible to say where 
the variant had first emerged. South Africa possessed excellent scientific capability, and had informed the 
world about the Beta and Omicron variants before they had been detected and identified by European 
countries 
 
South Africa had informed the world about Omicron very soon after the variant had been identified and 
validated, as indicated by the timeline of GISAID submissions: 

• 15 Nov 2021: The alert was raised by Lancet Laboratories 

• 22 Nov 2021: Independent alert by BHHRL to MOH, BW 

• 23 Nov 2021: First genomes on GISAID from BW and SA 

• 24 Nov 2021: Designation of lineage by Pango 

• 24 Nov 2021: NGS-SA alerts DoH SA 

• 25 Nov 2021: Process briefing in SA 

• 26 Nov 2021: Variant of concern (VOC) designation by the WHO. 
 
The SAMRC had instituted a wastewater surveillance and research programme to monitor the spread of 
COVID-19 in South Africa. Viral SARS-CoV-2 RNA from a person, with or without COVID-19 symptoms, 
is able to enter the sewage system via faeces. Specially trained samplers had taken samples of sewage 
at sewage treatment plants. The sewage samples were taken to the SAMRC laboratories in Cape Town 
or Pretoria, or to the laboratories at one of the partner universities. The virus fragments had been 
extracted, concentrated and the RNA signal amount had been measured. The RNA signals at each 
wastewater treatment plant in the surveillance programme were reported to local, provincial and national 
health departments, and posted on the SAMRC SARS-CoV-2 Wastewater Surveillance Dashboard5. 
 
When RNA signals were high or rising, researchers were able to warn local health authorities, who could 

 
4 R Lessells, Y Moosa, T de Oliveira, 15 May 2020 
5 https://www.samrc.ac.za/wbe/about.html 
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then intervene, for example with additional testing, tracing and public awareness campaigns. Human 
COVID-19 testing with swabs of the mouth or nose only gave a result for one person. Testing of sewage 
allowed the administration of a single test to obtain an indication of the presence of the disease in an 
entire community, town or city. Wastewater surveillance could indicate the possibility of a COVID-19 wave 
in a specific area almost two weeks ahead of time, alerting authorities to where more attention was 
required. Wastewater surveillance had become standard practice, and work was underway to study other 
pathogens using the mechanism. Houses in unsewered areas were not connected to a waterborne 
sewage system, and SAMRC was conducting research into ways to conduct community-based 
coronavirus testing in such communities. 
 
During the initial global lockdown, South African scientists had had to develop their own diagnostic toolkits, 
which were then shared with neighbouring countries and the rest of the world. The toolkits included point-
of-care antigen tests for the detection of acute infection; Reverse transcription polymerase chain reaction 
RT PCR COVID-19 diagnostic assay reagents; and controls for validation, proficiency testing and external 
quality assurance related to COVID-19 testing. 
 
In order to adequately combat COVID-19 and future pandemics, scientist had investigated the local 
production of vaccine substances, beyond filling vials and packaging vaccines for distribution. Vaccine 
manufacturing companies active in South Africa included: 

• Aspen: Johnson & Johnson 

• Afrigen: COVID mRNA vaccine technology transfer hub 

• Biovac: Pfizer/BioNTech: ‘fill and finishing’, mRNA production and other vaccines 

• NantSA: ImmunityBio and IDRA, a USA subsidiary that was building the ability to locally manufacture 
vaccines. 

 
To rapidly build innovation capacity and develop a pipeline of homegrown products, South Africa 
universities had combined with the business industry to form a ‘virtual’ pharmaceutical company with the 
ability to develop mRNA vaccines. The creation of a COVID mRNA vaccine technology transfer hub had 
been announced on 21 June 20216. The World Health Organization (WHO) and its COVID-19 Vaccines 
Global Access (COVAX)7 partners had been working with a South African consortium comprising Biovac, 
Afrigen Biologics and Vaccines, a network of universities and the Africa Centres for Disease Control and 
Prevention (CDC) to establish the first COVID mRNA vaccine technology transfer hub. Using available 
vaccine sequence data and local technology at South African universities, an mRNA vaccine had been 
successfully manufactured in a local laboratory. The work was being upscaled significantly and was 
anticipated to enter into clinical trials before October 2022. Production was not limited to mRNA vaccines, 
and other vaccines would be considered for production. The work had been made possible by a combined 
and concerted effort by many parties. 
 
Ms Niehaus thanked Ms Loots for her interesting and heartening presentation. 
 
The use of crop-climate models to develop advisories (Prof Sue Walker, Agricultural Research 
Council) 
 
Introduction by the programme director: Prof Sue Walker was the Principal Researcher in 
Agrometeorology at the Agricultural Research Council (ARC) – Natural Resources and Engineering, and 
Professor Emeritus in Agricultural Meteorology, University of the Free State. 
 
Prof Walker greeted attendees and said that although the panel topics seemed quite different, common 
themes had become apparent. Her presentation dealt with crop climate models and the development of 
advisories – to farmers on an operational level; to agricultural extension practitioners from government 
departments; and to NGOs. In the longer term, the models would guide the formulation of agricultural 
policy, so that Sector Environmental Guidelines (SEGs) relating to food, climate change and climate 
actions could be met. 
 
A model is a representation of the real world. Global climate models (GCMs) attempted to simulate 
different factors that could affect Earth’s climate, and derive complex mathematical representations of 
major climate system components and their interactions. Climate is the interaction between the 

 
6 https://www.who.int/news/item/21-06-2021-who-supporting-south-african-consortium-to-establish-first-covid-mrna-

vaccine-technology-transfer-hub 
7 https://www.who.int/initiatives/act-accelerator/covax 
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atmosphere, land surface, ocean and sea ice. A GCM consisted of a three-dimensional model of the earth 
separated on the surface into a grid of three-dimensional blocks. The exchange of energy from each block 
was simulated, and the results of the matter and energy processes modelled in each cell were passed to 
neighbouring cells over different time steps. The earth's energy balance between the four components 
(atmosphere, land surface, ocean and sea ice) was key to long-term climate prediction. Some factors 
remained unchanged, such as a region’s distance from the shore, elevation and latitude. Some factors 
did change, such as seasonal and diurnal cycles, volcanic eruptions and air pollution. The grid model was 
not only considered at surface level, but up to 200 levels into the atmosphere, which allowed the simulation 
of thunderstorms and other climate phenomena. The GCMs were then scaled down into regional climate 
models (RCMs), with blocks of between 5km2 and 15km2 in order to model local situations.  
 
Climate change was predicted to increase average temperatures across South Africa. Six models showed 
a change in maximum temperatures for the period 2041–2070 of approximately 2–3°C, relative to a 1981–
2010 baseline Another six models showed a change in maximum temperature for the period 2071–2100 
of approximately 3–5°C, relative to the 1981–2010 baseline8. The implications of rising temperatures in 
South Africa included more frequent droughts; more heat waves, and heat waves of longer duration; 
reduced soil moisture; shorter growing seasons; longer burning seasons; reduced maize crop yield; and 
reduced livestock production. Therefore it was imperative to investigate ways of assisting farmers to 
maintain sustainable farming systems. Modelling revealed that the effect of rising temperatures on crop 
production could be profound. In tropical regions, a 3˚C rise in temperature could result in a 20% reduction 
in Maize yield and a 10–20% reduction in wheat yield. The temperate regions showed more local variation 
and no definite trend. 
 
A crop-climate model consisted of mathematical equations that represented reactions occurring within 
plants, and interactions between crops and the environment. Agricultural systems were characterised by 
many organisational levels: individual components in a single plant, constituent plants, farms, agricultural 
regions and the nation. The primary goal of crop models was to estimate harvestable yield. Types of 
models included empirical, mechanistic, static, dynamic, deterministic, stochastic, simulation and 
optimisation models. 
 
Each crop simulation model was devised for a specific crop, according to the crop characteristics and 
environment. The model was calibrated to a daily time step that cycled through the seasons. Soil and crop 
characteristics were standard inputs, as was daily climate data from historical records. Agronomic 
management practices could be altered, such as ploughing times and the amount of fertiliser used. 
Although crop simulation models had been developed around the world, the models needed to be 
calibrated for the local environment and validated for locally grown cultivars. These models allowed for 
the prediction of growth, development, yield and water requirements. 
 
Crop models were used as research tools to understand systems across different disciplines, and to 
conduct yield and data analysis with a view to genetic improvement. Crop models were used as crop 
system management tools for farmers that could improve agronomic practices, assess investment risk 
and optimise the use of specific sites. Crop models were also used as policy analysis tools for the 
establishment of best practices for seasonal advisories; for forecasting and estimating crop yield; for the 
assessment of crop suitability for a local climate, and where necessary the introduction of alternative 
crops; for the application of climate change models to local ecosystem conditions; for the prediction of 
crop productivity; to perform gap analyses; and to make long-term recommendations. 
 
Examples of crop system management tools: 

• Agronomic practices, inputs management and advisories: Zimbabwe maize grain yield under mulch 
vs nitrogen applications.9 

• Risk/investment assessment, site specific optimisation and advisories: Bloemfontein maize grain yield 
under El Ninõ vs La Niña.10 

 
Examples of policy analysis using crop models: 

• Establish best practice for recommendations: Zimbabwe maize grain yield under conservation vs 

 
8 ARC-CCCC project: “Future projections of extremes, singularities and atmospheric mass transport, and its 

implications for the agricultural sector”, Dr Christien Engelbrecht 
9 Mupangwa et al., 2019, Renewable agriculture food systems 
10 Tsubo & Walker, 2007. J. Arid environments systems 
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convectional tillage.11 

• Global climate change and crop productivity or gap analysis: Southern Africa Bambara groundnuts 
yield 1980–2010 vs 2040–2069.12 

 
Gaps existed in the available crop-climate models. Disease and pest modelling was not sufficiently holistic 
or powerful enough. Simulation of pest and disease outbreaks was difficult, as was measuring the 
qualitative impact of pests and disease as yield-reducing factors. Variability across the field was uncertain 
and could only be determined under precision agricultural applications. Precise initialisation points and 
suitable monitoring instruments were necessary for the analysis of pest and disease infections. 
 
Disease control methods that could be modelled included agronomic practices (mulching, crop rotation, 
leaving land fallow), chemical control (spraying and fumigation), biocontrol agents (integrated pest and 
disease management and inoculation mode, time and duration); the effect of resistant genes on growth 
and production; geo-control across farms and regions (temperature, rainfall, radiation and specific 
conditions). Disease modelling required the characterisation of a disease cycle using an infection chain, 
and the measurement of functional traits in response to environmental conditions, such as changes in 
temperature, rainfall, leaf wetness, the retardation of leaf growth and a decrease in biomass. The resulting 
process-based information was used to relate disease to yield, and in the construction of the building 
blocks of a simple, generic modelling structure. 
 
Examples of the effects of weather on plant disease: 

• Temperatures above 20°C increased the spread of wheat stem and leaf rust, while  
temperatures below or equal to15°C increased the spread of stripe or yellow rust in wheat.  

• Soybean rust development was favoured by temperatures ranging from 12°C to 29°C, continuous 
periods of wetness on leaves and a relative humidity above 75% for more than 12 hours. 

• Favourable conditions for maize smut included air temperatures of between 13°C and 20°C, 
soil temperatures below 25°C, and a relative humidity between 60 and 90% together with 1 mm rain. 

• Primary infections with downy mildew were favoured by 10 mm of rain within 24 hours and/or wet 
leaves for longer than 3 hours, while the average 24-hour air temperature was greater than 10°C. 

• Secondary infections with downy mildew were favoured by four continuous hours of relative humidity 
greater than 92% and/or wet leaves for longer than two hours, while the average air temperature 
was greater than or equal to 13°C. 

 
Examples of early warning models: 

• Grape Compass13 was an on-line decision support system for viticulturists and table grape growers 
that had made reliable forecasts of fungal disease risks in vineyards, including powdery mildew, 
downy mildew and botrytis. 

• AgriCloud14 was an online weather-based agricultural advisory system that enriched weather and 
climate data with agricultural information and local knowledge, and generated real-time personalised 
forecasts and warnings. The system could be tailored to farmers’ individual needs and locations, and 
included advice on favourable weather conditions for spraying with ARC Plant Health and Protection 
(ARC-PHP)15. AgriCloud assisted farmers in making well-informed farm management decisions, 
optimised the use of farm inputs, reduced weather and climate related risks, and improved food 
production in a sustainable manner. 
 

Advisories suggested actions that farmers could take to mitigate the adverse effects of weather 
parameters on production. Advisories required basic experimental results; an understanding of the 
relationships between crop growth, disease infestation and weather parameters; and weather forecasts 
and the monitoring of fields by satellite. The information enabled advisories to provide location-specific 
routine advice, via effective delivery systems, to members on their client databases. 
 
Using data from the South African weather service or the European Centre for Medium-Range Weather 
Forecasts (ECMWF), transdisciplinary teams were required to create climate models and weather 
forecasts (scaled down to 5–15 km2 or field level); crop models that considered the effects of 

 
11 Mupangwa et al., 2016. Renewable agriculture food systems 
12 Karunaratne et al., 2015. Climate research 
13 https://www.grapecompass.com/ 
14 https://www.agricloud.ro/en/home/ 
15 https://www.arc.agric.za/arc-ppri 
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environmental stress on a variety of crops; and disease and pest models, of which few were available and 
were not integrated with crop models. Advisories needed to be developed to offer early warnings of 
weather conditions conducive for pest infestation; monitor cumulative conditions favourable for outbreaks; 
and offer advice on spraying for pests and diseases. Wine farmers could reduce their use of sprays by 
60% by changing the times at which they spray according to weather conditions. 
 
The Chairperson thanked Prof Walker for her informative and interesting presentation. 
 
PANEL QUESTIONS AND ANSWERS 

1. Who needs to hear about the work presented at the webinar? 

• Dr Mtsweni replied that policy makers needed to be aware of the work being done by scientists. 
Data analysis, collection and generation performed by scientists through modelling and simulation 
provided evidence that could inform policy. Researchers also needed to be aware of the work, as they 
could learn from each other and fill in the gaps in each other’s work. When information was shared, 
the quality of the policies, research and development was improved. 

• Ms Loots said that as a result of the COVID-19 pandemic government, scientists and the private 
sector were working together more closely. That cooperation needed to continue beyond the 
pandemic. The knowledge and data that had been accumulated needed to be shared and publicised, 
so that others could utilise that data. 

• Prof Walker said that Dr Mtsweni’s response had covered the policy makers at national level. 
However Agriculture differed across provinces, so it was important to also consider the provincial and 
municipal level. The DSI worked closely with provincial staff, but agricultural technicians and extension 
practitioners were lacking at municipal level, so the DSI worked directly with farmers and NGOs. The 
National department had always relied on researchers to assist with policy generation, but gaps 
remained around policy implementation, and there was a lack of capacity at local government level. 

 
2. What communication issues exist between scientists and government, and what happens 

when government does not act on the advice of scientists? 

• Dr Mtsweni responded that there was always a degree of tension between science and politics. 
Scientists dealt with raw data that had been collected through their research, and advised government 
on the basis of that data. However, scientists were not the decision makers, and sometimes politicians 
and administrators disagreed with the scientists’ findings and the policy direction those findings 
advocated. Conversely, scientists did not always consider the socioeconomic impacts and potential 
fallout from unauthorised media releases. Scientists needed to continue to do their work to the best 
of their abilities and decision makers needed to do the same, but collaboration and the sharing of 
information was essential. 

• Ms Niehaus agreed that the science policy interface was not always an easy space to navigate. 

• Ms Loots said that government was extremely grateful that the majority of scientists contacted them 
before making information public. Some scientists courted public accolades, but did not always 
consider the impact public announcements might have. Continuous and frank communication 
between scientists and government was important. 

• Prof Walker said that a routine channel of communication was needed between scientists and 
government. There was a channel from the South African weather service directly to the media and 
public. Agricultural advisories added value to the weather forecasts to help farmers to understand 
what the effects of the weather might be and what interventions they could take to prevent damage to 
their crops. Where climate was concerned, there was a routine communication channel between the 
government and the public; only a government minister could issue a severe weather warning, as was 
the case in most countries, in order to prevent public panic and the spread of misinformation. 

 
3. What lessons can other countries learn from South Africa’s experience. 

• Prof Walker said that Kenya and Ethiopia were more advanced than South Africa from an agricultural 
point of view. Seasonal forecasts had been made in South Africa for around 30 years, and studies 
had been conducted on water scarcity and the El Niño and La Niña weather systems. Even although 
those scenarios had been carefully modelled, decision makers did not always take heed scientists’ 
advice. She alluded to the recent flooding below the Vaal dam and said that had the authorities 
listened to scientists’ warnings that severe rainfall was expected in the catchment foothills, they could 
have let water out of dam to mitigate the flooding. Although other Southern African countries and 
African countries could learn from South Africa, many of their agricultural early warning systems were 
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more advanced than those of South Africa. 

• Ms Loots said that the international community needed to recognise the good science that was 
practised in Africa, and not to always wait for European countries and the USA to confirm results from 
African scientists. If Europe and Africa worked together more closely, a stronger science system could 
be built across the world. 

• Dr Mtsweni agreed that the world needed to recognise that Africa was scientifically capable and 
possessed world class researchers. COVID-19 had shown that South Africa could build its own tools 
and generate its own data in response to a pandemic. South Africa was highly capable in the 
surveillance of the SARS-CoV-2 variants, and Omicron had been detected by South African 
researchers. Many South African researchers contributed data to large global platforms, such as Our 
World in Data16. To defeat the pandemic, first world countries could not be the only producers and 
beneficiaries of solutions. The fact that South Africa had administrated over 30 million vaccine doses 
in just over a year was a world class feat, despite missing the target that had been set. 

 
4. What is the role of the public in the triangle between government, the public and scientists?  

• Ms Loots said that during the COVID-19 pandemic, social media had been responsible for the 
creation of vast amounts of misinformation. Scientists and the government could have reacted to the 
pandemic far more efficiently and provided services more quickly had they not had to deal with public 
misinformation. More people could have been helped, but many had chosen not to listen to the advice 
of scientists. Public mistrust in scientists needed to be addressed. Government needed to play a 
greater role in the promotion of science and scientists. 

• Dr Mtsweni said that in his experience during the pandemic, citizens had tended to trust scientists 
more than they did politicians. From following various scientists on social media, he had observed 
that public engagements with the scientists was more cordial than it might have been with politicians. 
During the COVID-19 pandemic, the science community had effectively demonstrated the value of 
science, research and development. There was still a great deal of misinformation promoted and 
spread by the public, but he believed that the scientific community was doing a good job. The 
communication of conflicting messages from scientists to the public was an issue. When evidence 
pointed in a particular direction, scientists needed to communicate a unified message to avoid the 
loss of public trust. 

• Prof Walker said that public education and awareness was important, and there had been some 
successes in that regard. Twenty years previously, people might not have known what El Niño was, 
which was no longer the case. One way to reach the public was through education at schools, starting 
with primary school children. She had observed a lack in critical thinking skills among young people. 
School children needed to be taught how to think critically and to formulate their own judgements and 
decisions before blindly accepting information obtained via social media . 

 
5. Michael Ellis asked the panel to suggest one new multidisciplinary, evidence-based science 

policy intervention or approach (via the chat forum). 

Prof Walker replied that many crops growing in South Africa were not indigenous to Africa. Maize 
came from Mexico and wheat was a temperate-climate crop, and yet both formed part of the South 
African staple diet. Evidence about indigenous crops – or crops indigenised from elsewhere in Africa 
– could be built into science policy. There were a number of research papers about different African 
vegetables, for example the Bambara groundnut that came from the Bambara ethnic group, or the 
African potato. There was a great deal of evidence-based science available on where and how those 
crops could be viably farmed that could feed into policy. 
 

CLOSING REMARKS 

Dr Mtsweni thanked Ms Niehaus, the NSTF and the panellists. He was a firm proponent of collaboration 
and coordination. All disciples needed to work together when dealing with global crises. Scientists had an 
important role to play in the formulation of policy and the building of a developmental and capable state. 
 
Ms Loots thanked Ms Niehaus and the NSTF for the opportunity to participate in the webinar. Lessons 
learned from COVID-19 needed to be incorporated into future research and development. The sharing of 
information between scientists, government and civil society would culminate in the best solutions. 
 
Prof Walker believed that there were many capable people in South Africa, but scientists, government 

 
16 https://ourworldindata.org/ 
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and the public could achieve the greatest positive changes to policies if they worked together. Policies 
changed slowly, but it was important to not be discouraged. 
 
Ms Niehaus said that the NSTF provided platforms for important discussions. Some NSTF discussion 
forums carried on over multiple days, frequently with more than 12 speakers. Many issues had been 
discussed at the forums, and research had been shared. Government officials had been provided 
opportunities to interact with scientists on a public platform. Outcomes and summaries of the key issues 
and questions were placed on the NSTF website and publicised through the media and an e-newsletter, 
which was sent to over 13 000 readers. The outcomes and summaries were also sent to government, 
government agencies, and other stakeholders. 
 
Ms Niehaus had heard the NSTF referred to as a ‘glue’ organisation that brought people together to share 
their perspectives. A foundation for such collaborations was essential for progress, especially in terms of 
policy advice and changing behaviours. The government occasionally commissioned the NSTF to perform 
specific stakeholder consultations, because the NSTF represented a large part of the science landscape. 
South Africa was extremely fortunate to have science stakeholders that were so willing to share their 
knowledge, research, projects and initiatives. She thanked the speakers for their excellent input, 
discussion and consideration. 
 
All recordings, presentations and media releases would be shared and could be accessed via the NSTF 
website17. 
  

 
17 http://www.nstf.org.za/discussion-forum/scientists-and-policy-the-role-of-a-civil-society-forum/ 
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APPENDIX 1: LIST OF ACRONYMS 

ARC Agricultural Research Council 

COVID-19 Coronavirus Disease 2019 

CSIR Council for Scientific and industrial research 

DoH Department of Health 

DPME Department of Planning, Monitoring and Evaluation 

DSI Department of Science and Innovation  

GCMs Global climate models 

NPDO National Policy Data Observatory 

NSTF National Science and Technology Forum 

R&D Research and Development 

SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2 

SET Science, Engineering and Technology 

 


