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DAY 1 
 
OPENING AND WELCOME (Mr Dawie Botha, proSET Chairperson) 
 
Mr Botha welcomed participants and thanked everyone for attending. He highlighted that the purpose 
of the discussion forum was to highlight matters of importance to South Africa, investigate possible 
solutions and communicate the outcomes as widely as possible. 
 
GOVERNMENT POLICIES, DIRECTIVES AND INITIATIVES RELATED TO LOADSHEDDING (Ms 
Jansie Niehaus, Executive Director, National Science and Technology Forum) 
 
Ms Niehaus shared with the meeting that the Department of Mineral Resources and Energy (DMRE) 
could unfortunately not participate in the forum. In their absence, she had prepared some notes on 
the latest news and policies on electricity.  
 
It was clear that loadshedding was a very real issue and annoyance and that it had a serious impact 
on the economy of South Africa. It had recently been reported in the news that the new mayor of 
Johannesburg had threatened Eskom with legal action. However, in this regard he was unlikely to 
make much progress as there was legislative backing in place for the management of loadshedding 
by Eskom. In fact, Eskom had to implement loadshedding because of the strain of the demand on the 
old infrastructure and in order to avert the whole system from crashing. Ms Niehaus confirmed that 
during the course of the discussion forum there would be presentations that would explain what was 
happening, particularly the contribution that renewable energy would make to the power grid through 
changes in legislation.  
 
The South African government was very aware of the shortage of electricity and was putting various 
interventions in place to try to meet the capacity required. In his State of the Nation address, 
President Ramophosa announced that that through the amendment of the Electricity Regulation Act 
(No. 4 of 2006), the threshold for registering embedded generation would be increased from 1 to 10 
kilowatts (kW), which would increase capacity. This was indeed good news and demonstrated that 
important steps were being taken.  
 
In his budget speech, Minister Gwede Mantashe (Minister of Mineral Resources and Energy) said that 
the government was committed to a just transition and was investing in clean technology to ensure a 
transition from a high to a low carbon economy while ensuring security of supply. The supply of 
electricity was important in lifting the population out of poverty. The government was continuing to 
connect additional households to the grid, but this programme was not all that was needed. It was 
clear that current targets for connections would be inadequate to meet real needs and that the supply 
of electricity would not be adequate to meet requirements. 
 
The Minister reported that new electricity supplies, outside of Eskom, would be introduced to address 
the shortage in supply. These would include 1200 (MW) megawatt projects under Bid Window 4 and 
an additional 1000 MW by December 2021. Eight preferred bidders had been identified; three had 
been recommended for appointment and would deliver a total of 2000 MW within the next 12–18 
months. Eskom had procured 200 MW from independent power producers. Part of the Bid Widow 5 
Request for Proposal (RFP) called for 2000 MW from wind and solar energy. Additional RFPs would 
be issued in the coming months. Coal and gas would continue to be included in the energy mix. 
 
WHAT HAPPENED? LOADSHEDDING IN SOUTH AFRICA AND HOW TO FIX IT (Dr Jarrad 
Wright, formerly CSIR, now National Renewable Energy Laboratory, USA) 
 
It was quite clear that the South African power system was in crisis, with urgent action required to 
ensure system adequacy whilst simultaneously creating a cleaner and more diversified long-term 
energy mix. Somewhat unexpectedly, the need for loadshedding in 2020 was higher than in 2019 
despite the pandemic and the shutdown of many users of electricity, and during 2021 the levels were 
also high and would potentially be even higher than in 2020. The outlook was not good for a 
constrained system, and there would be more pain until South Africa had an adequate power system 
in two to three years’ time. A lot of actions and decisions were being taken, and there was a great 
deal of looking ahead to plan which technologies would inform the future.  
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Eskom was monitoring the energy availability factor (EAF) constantly and issuing a weekly report that 
showed the daily ratio of available energy to the maximum amount of energy which could be 
produced. Eskom hoped to maintain this ratio at 62% to comply with international standards. 
Unfortunately, unplanned outages affected the ratio and prevented Eskom from increasing planned 
maintenance. The trend in the number of unplanned outages was a matter of concern. In 2020 there 
had been equal levels of planned and unplanned outages, whereas in 2021 there was had been an 
increase in unplanned outages in the first half of the year. This was an extremely worrying trend.  
 
Loadshedding revealed the risk of energy-constrained peaking capacity when unplanned outages 
were high. Open cycle gas turbines fuelled by diesel were used to supplement supply when the 
energy mix was not able to respond to the load, but these turbines and the pumped storage option 
could only be used for short periods, and the diesel required for the turbines was very expensive. With 
energy constraints and outages, increasing loadshedding was inevitable. The supply from renewable 
energy was very variable, which made it difficult to include in the budget for power.  
 
Managing the demand and supply side of electricity was not easy and required system operators to 
manage the available resources as optimally as possible. Large amounts of supply capacity could be 
lost in a very short time, as had occurred in Texas, USA recently. Extreme weather and demand had 
pushed the region into a blackout situation. Balancing the system was critically important. Through 
necessity, South Africa had considerable experience in balancing energy supply systems.  
 
In order to ensure stable energy provision in the future, the only feasible response in the short term 
was to plan for a least-cost energy solution, which was the cornerstone of the government’s 
Integrated Resource Plan (IRP) of 2019. The first step was the optimisation of capacity based on least 
cost over the short term. The inclusion of additional sources of power would be the next step in the 
plan, but this was only planned for 2022–2024 and could be delayed. This step would require 
streamlining and greater regulatory capacity to get sufficient licences issued and producers supplying 
to the grid. The procurement programme would need to be carefully designed. It was particularly 
critical to get more MWh (megawatt hours) on to the grid to facilitate maintenance and to avoid 
running the plants as hard as was necessary at present. These measures would also help to reduce 
loadshedding. 
 
Ongoing shortages were inevitable, and new energy capacity and technologies would have to be 
considered in parallel with existing systems. Carbon dioxide trajectories were included in the IRP for 
long-term building of the hydrogen economy and storage, which would be critical to enabling 
economic growth. Loadshedding had become endemic and had been particularly bad in the past 
three years. Various interventions were being implemented but would take time. The easing of 
embedded distributed generation blockages could assist in the immediate future if regulatory 
processes were streamlined. Unfortunately, there was a risk of further delays by the DMRE, and it 
would be critical to accelerate the contribution of solar, wind and flexible capacity.  
 
A COMPELLING CASE FOR FAST TRACKING VARIABLE RENEWABLE ENERGY IN SOUTH 
AFRICA AND THE REGION (Prof Frik van Niekerk, Faculty of Engineering, North West 
University) 
 
South Africa had the ability to analyse any crisis in detail and to plan ahead, but ought to take a 
broader look at what had happened on the African continent. Africa had a growing population, 
accompanied by increased demand for energy. With regard to the use of renewable energy, it was 
clear that Africa and South Africa had a lot of catching up to do. South Africa was still heavily reliant 
on coal, and planning for the use of renewable energy was definitely lagging behind the rest of the 
world. South Africa was facing a dual energy challenge, to decrease the number of people without 
access to electricity whilst increasing foreign direct investment per capita, and to decrease carbon 
dioxide emissions. Energy was a major driver of development, and a strategy was needed to escalate 
green energy use in South Africa.  
 
There was a link between gross domestic product (GDP) per capita and emissions, and 
environmental imperatives had to be recognised in any initiatives to increase GDP. South Africa was 
on the verge of energy poverty, but the country’s climate offered the potential to decrease the carbon 
footprint. South Africa had a potentially better future through renewable energy and increased gas 
exploration to replace fossil fuels. Investment in storage technologies would also improve supply and 
decrease base loads.  
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There were indeed opportunities for sub-Saharan Africa to embrace renewable technologies, but 
replacing large legacy systems would take time, and in the meantime the existing systems would 
have to be repaired and maintained. In the short term, South Africa could use the solution of ships 
carrying imported gas moored in the harbours, but should deregulate the use of renewable energies 
over the long term. Energy transition had a definite effect on the labour market, and renewables 
offered vast job-creation opportunities and a smooth and low-risk energy labour transition trajectory. 
South Africa had large solar and wind resources, and there were potential biomass stocks not being 
used in Africa which compared well with such stocks in South America where innovative uses had 
been employed. Moreover, storage technology and base load development were progressing fast 
worldwide. The potential of hydrogen needed to be explored, as well as the possibilities of synthetic 
natural gas. Hydrogen had potential not only as a fuel but also in many chemical-producing industries, 
and there were various ways of producing hydrogen.  
 
So what was holding South Africa back? The country had abundant renewable energy resources; the 
use of renewables would be positive for the labour market and safe for the environment. The use of 
renewables had short rollout times and could be decentralised and scalable, with the only other 
comparable source being the remarkable extension of the viability of Koeberg Nuclear Power Station. 
There had been a significant drop in the price for storage, whilst the price of coal had remained 
constant, and gas had become slightly more expensive. The price of electricity per MWh dropped with 
the use of renewable energy, and an additional advantage was the possibility of wide participation 
and empowerment as the capex and development costs for communities were low. The Integrated 
Resource Plan (IRP) was holding South Africa backs since it relied too heavily on coal and was even 
considering new coal. The IRP included less renewable energy than had been suggested for the rest 
of Africa, and furthermore renewable energy was over-regulated. Storage was included in the plan, 
but the overall focus of the IRP was problematic.  
 
South Africa had a compelling case for the introduction of renewable energy, and the prioritisation of 
this resource should be high on the government agenda. The problems were not technological. A 
sense of urgency should be demonstrated to accelerate deregulation to enhance broad participation 
in electricity supply. There was a need to focus on current issues, put political considerations aside 
and speed up deregulation. The most viable short-term solution to the current energy challenges in 
Africa was the deregulation of variable renewable energy (VRE) and a wider roll out of VRE 
technologies. Africa could become the first continent where renewables and gas could play an 
important role in a shift from fossil fuels. 
 
THE PERSPECTIVE OF INDEPENDENT POWER PRODUCERS (Mr Tommy Garner, Chair: 
Independent Power Producers Association) 
 
The Eskom energy availability factor (EAF) showed that the available electricity had decreased 
between 2016 and 2021. It was a well-known engineering fact that if plant maintenance was 
neglected for too long, the plant could not be revived. In South Africa, more than half the power 
stations were over 37 years old and their maintenance had been seriously neglected. Regular 
maintenance had become impossible because of the increase in unplanned outages between 2017 
and 2021, and the low reliability of the plants.  
 
A classic technology-disruption situation was being driven by solar, wind and battery costs coming 
down, and coal and gas becoming more expensive. The introduction of renewable energy would drive 
costs down and provide better capability for power supply, with increased public acceptance and a 
stronger network impact. In this situation there was lower demand for older technology, producing 
less revenue and less supply, which also drove less demand and less profit. Lower profits led to less 
maintenance of the infrastructure and reduced government support.  
 
Technology disruption could happen quite fast. South Africa had been through a process of 
disruption, but unfortunately without clear direction from government. The White Paper on the Energy 
Policy of the Republic of South Africa (1998), the adapted Electricity Regulation Act (No. 4 of 2006) 
and the 2010 Integrated Resource Plan for Electricity had supported the fossil fuel sector and state 
capture, and the Gupta ownership of Eskom meant that contracts for the provision of renewable 
energy had not been signed. There was still coal in the planning of the energy mix, and the current 
Minister of Mineral Resources and Energy was driving old technologies that had not become cheaper. 
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There was no government support for renewables. There had also been little investment in 
infrastructure, with all the associated problems. 
 
One of the obstacles to resolving the loadshedding crisis was that independent power producers 
generating excess power could currently not trade with this excess. When moving to renewables, it 
was generally accepted that in order to be effective in the clean energy transition u-curve, 3–5% of 
current capacity should be provided by renewables, and between 35 and 90 hours of battery storage 
would be required. These were considerable requirements, given the current slow pace of adding 
renewable resources to the grid. There had been some positive developments such as the inclusion 
of batteries in the latest version of the IRP and the proposed unbundling of Eskom. Investment in grid 
infrastructure would need to be prioritised. Whilst the announcement regarding generation licences 
was a step in the right direction, the National Energy Regulator of South Africa (NERSA) should 
optimise the processes for registration, and Eskom and municipalities should be allowed to acquire 
excess capacity and apply this to the grid. 
 
Discussion 
 
Prof van Niekerk observed that there were some questions about the use of green energy, and the 
carbon footprint of the green energy solutions had not yet been brought into the equation. In Norway, 
for example, the placing of wind turbines in areas where reindeer herds graze had been successfully 
challenged. There were a number of factors in green energy that South Africa had to grapple with. 
The issue was to convey the message to politicians and labour unions. 
 
Mr Lekwe (NECSA) enquired whether nuclear power was included as green energy, and whether the 
land use of renewables was considered to be environmentally friendly as it often required the felling of 
many trees. Eskom wanted to charge solar users more, as solar generation was more expensive to 
feed back into the grid. 
 
Prof van Niekerk responded that his position was that nuclear power was green energy, although 
many would disagree. Global deaths cause by nuclear power were very low, but nuclear power was 
not cheap and required a lot of space. The latest nuclear generation technologies were small and 
modular, with the potential to reduce costs. It was important to look at all the parameters of energy 
provision, and, for instance, compare the footprints of nuclear and renewable energy. In a centralised 
approach solar energy might not be cheaper, but in a decentralised approach smart micro grids could 
be a good alternative. 
 
Mr Garner considered nuclear power to be clean energy but not necessarily green. It was important 
not to block the viability of nuclear power with small modular reactors. In terms of land use, wind 
turbines use only 1% of the land and could be implemented in conjunction with agriculture. High-
quality environmental impact assessments (EIAs) were required to ensure that species that were at 
risk could be managed. With regard to the question of Eskom charging more for solar power, one of 
the challenges was the legacy tariff structure. If there were no clear advantages to being linked to the 
grid, users might opt to go off grid, and offices and housing developments could implement smart 
solutions to energy design. High energy users might need grid connection and would then have to pay 
for the privilege. 
 
Prof Frik van Niekerk commented that he had a small solar installation with a 5–10 kW battery, 
which could generate electricity more cheaply than buying it from Eskom. 
 
Ms Schultz (NSTF) noted that the implementation of renewable energy had essentially been halted 
by state capture and policy that allowed the incumbents to continue benefiting from the status quo. 
She asked whether the situation had changed in the post-state capture period. 
 
Mr Garner responded that it appeared that the Minister and Department of Mineral Resources and 
Energy were stalling the deregulation of the environment and preventing progress with renewable 
resources. Opposition from organised labour was another factor. Deregulation would assist 
enormously. 
 
Prof van Niekerk responded that he had been involved in the installation of a number of solar 
solutions, including assisting a farmer to use social upliftment funding to upgrade conditions for his 
workers, giving them a sense of ownership and implementing a mutually beneficial outcome. South 
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Africa should focus on improving its existing assets and introducing the latest technology, in a modern 
economy free from corruption. 
 
Mr Barker (SAIEE) enquired about the possibility of grid-interactive efficient buildings. 
 
Mr Garner responded that grid-interactive efficient buildings were a significant trend globally, but 
South Africa should focus on addressing the primary challenges of millions of people living in shacks 
without access to electricity. New buildings should be equipped with new technology. South Africans 
would need to become involved in ensuring that the government was proceeding in the right direction.  
 
Prof van Niekerk commented that the transition to solar energy would have to be planned, and there 
were many areas where civil society should be active. There were many potential solutions, but the 
general population was in dire need of basic electricity, which could be supplied by a few solar panels 
and simple installations. In South Africa, the uptake of cell phones had been the highest in the world 
over the last decade because the technology provided an easy solution to the problem of 
communication and the lack of landline infrastructure. Technology must now be used to uplift people 
by meeting their needs for electricity.  
 
Prof Hildebrandt (Wits) agreed with Prof van Niekerk. The Institute for the Development of Energy 
for African Sustainability (IDEAS) Research Institute at Wits had erected solar panels and wired a 
shack. A simple 12-volt system could be used, but there were problems with having to install 
inverters. 
 
Prof van Niekerk responded that hybrid inverters were considerably cheaper. The point of departure 
should be solar installation, whereafter alternatives could be considered. 
 
Dr Surridge (SANEDI) emphasised the importance of considering the social uptake of systems. 
Systems that work in theory might not necessarily be socially acceptable. SANEDI had considered 
hybrid converters, but DC (direct current) appliances add extra cost. Most people did not want to use 
batteries, but they wanted access to continuous and reliable electricity from Eskom. A social 
environment that fostered adoption and acceptance would need to be created. 
 
Prof van Niekerk responded that inverters had initially been considered to make the approach 
economically palatable. Inverters were becoming more sophisticated.  
 
Mr Botha observed that the election debates over the last few weeks had focused more on housing 
than energy. Issues that arose locally could often not be solved at that level. The Western Cape 
government had tried to implement renewable energy projects in several municipalities and make 
local authorities less dependent on Eskom. However, this had highlighted the problem that going off 
grid would mean a loss of revenue to local government, which was currently used to provide non-
revenue producing services such as road repairs and parks. 
 
Ms Schultz observed that there were areas in which government was working efficiently. 
 
Ms Richardson (SABAA) commented that she was keen to install solar power at home but was 
struggling to get information from the municipality. Municipalities were afraid of making wrong 
decisions and giving out incorrect information. Another issue related to renewable energy was the 
space taken up by wind turbines, for example in the Eastern Cape. 
 
Mr Garner responded that the South African Photovoltaic Industry Association (SAPVIA) could assist 
with reliable information. 
 
Prof van Niekerk added that Google was a good source of information as there were more than 2500 
solar suppliers in South Africa. An electrician would know how to connect renewable energies to the 
grid. The municipality need not be consulted. 
 
Ms Niehaus observed that there was clearly a need for consumer information. There was a great 
deal of information on the web, but this could become daunting. Consumers needed the available 
knowledge to be condensed. 
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Mr Botha concurred that it was sometimes difficult to get the correct information. There were a great 
number of offerings on the market, and it would be valuable to have a website that was not product 
specific. 
 
Prof van Niekerk responded that there were many websites providing information that were not 
linked to suppliers. He suggested approaching professionals, such as local electricians, for all the 
necessary information.  
 
Ms Schultz enquired whether nuclear energy was being considered as a logical solution. 
 
Dr Wright responded that nuclear energy was included quantitatively in the energy mix, but would 
require long lead times, which would not alleviate the current problem. 
 
Prof van Niekerk responded that since the lead times for nuclear energy were long, the logical 
solution would be to fix power installations that were already in existence and complete projects that 
should already have come on line. Gas turbines should be retained as an emergency short-term 
backup. He was still of the opinion that ‘help yourself’ solutions were important. Even a large solar 
plant could take a year or two to become operational, but one could provide for one’s own home in a 
matter of weeks or months. 
 
Mr Botha commented that in any dealings with government, perseverance was essential. The private 
sector would have to demonstrate what could be done, but government feared that the private sector 
would take over their income streams. It would be necessary to continue raising these issues. South 
Africans would have to exploit their ability to be pioneering innovators.  
 
Prof van Niekerk added that fear of the ‘fiscal cliff’ might help. The South African population was 
angry because of poor service delivery, and politicians feared the fiscal cliff to which many 
municipalities had already succumbed. It was clear that continuing to follow the current trajectory 
would not result in better outcomes, and that a change of mindset among the general population 
would be required.  
 
Mr Botha thanked Mr Garner and Prof van Niekerk for their contributions to the exciting discussion, 
which had raised more questions than answers. He hoped that proSET could re-convene to explore 
some of these topics in more depth in relation to communication to both communities and the 
government.  
 
Ms Niehaus thanked Ms Schultz for assisting with the question and answer session, Mr Garner for 
providing a perspective from industry, and Prof van Niekerk for his insight into the academic domain 
and experience of practical installation. 
 
Mr Garner concluded that technological solutions were available, but political will and perseverance 
were required to drive initiatives to successful conclusion. Mistakes would need to be identified and 
addressed.  
 
Prof van Niekerk thanked all participants for the robust discussion.  
 
DAY 2 
 
OPENING AND WELCOME (Ms Jansie Niehaus, Executive Director: National Science and 
Technology Forum) 
 
Ms Niehaus welcomed everyone to the second day of the discussion forum and looked forward to 
continuing with lively interactions. 
 
WHY LOADSHEDDING WAS NECESSARY (Mr Gav Hurford, National Control Manager: System 
Operator, Transmission, Eskom) 
 
The value chain for the supply of electricity to consumers comprised generation, then transmission 
and finally distribution. High voltage power was transmitted to regional structures, and the voltage was 
then lowered for transmission to homes. Bulk electricity could not be stored, but must be consumed 
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when it was generated. It was therefore necessary to control and dispatch power every second of the 
day to meet the needs of clients.  
 
South Africa had a very high voltage network. Significant amounts of power were moved over large 
distances, with many associated safety concerns. A hierarchical structure was in place to manage the 
power industry. This structure would change with the current process of separating the transmission 
section of the network, which would be managed by a wholly owned subsidiary company of Eskom. 
The national control centre would fall under the domain of the transmission company. Currently, the 
control centre responsible for the grid was at the top of the hierarchy. The control centre also 
managed part of the grids in Swaziland and Mozambique and had close connections with power 
stations. Below this were the regional control centres, which included the municipalities. From there, 
reticulation control was located at city and suburban levels. Instructions for loadshedding were issued 
by the national control centre to regional control centres, and then implemented at local level.  
 
The national control centre was responsible for dispatching generation to meet demand, managing 
outages, restoring networks after outages, and the safety of staff and plant. It was essential for the 
control centre to ensure that the system stayed close to 50 hertz (Hz) frequency to prevent the whole 
system from slowing down. South Africa was part of a network that stretched from the Cape to the 
Democratic Republic of the Congo, and from Namibia to Mozambique. This bigger grid had the 
advantages of being more stable, but also meant that this large area shared the same fate.  
 
In order to understand the problem of energy provision, it was important to look at the size of Eskom 
and the South African grid. South Africa currently had 15 coal-fired power stations supplying 
39,500 MW, four gas-fuelled stations supplying 2,500 MW, six hydroelectric stations producing 
661 MW, pumped storage providing 2700 MW, one nuclear station at Koeberg generating 1860 MW 
and one wind farm producing 100 MW. There were also two independent power producers using 
open cycle gas turbines burning diesel and supplying 100 MW, and renewables had been added to 
the system totalling 5,600 MW. 
 
The bulk of the energy from renewables was from wind, solar, solar photovoltaic or concentrated solar 
power. In September 2021, 500 MW of concentrated solar power had been installed, which was very 
useful as it included storage for use beyond sunset. Solar was a predictable resource in South Africa 
with a peak at noon. Wind power tended to be erratic but was more reliable in summer, which was 
useful for Eskom as it supported the evening peak. There was a significant amount of renewable 
energy on the grid. The change in renewable output was monitored from one evening peak to the 
next, and additional power was dispatched to make up any deficit. 
 
In the southern African context, the South African demand was roughly 39,000 MW, which was 
significantly higher than any of the other countries on the grid. This meant that if South Africa had a 
problem generating sufficient electricity, then the rest of southern Africa would also have a problem; 
and if South Africa had a blackout, there would not be much assistance from the other countries on 
the grid. 
 
It was really important to keep the frequency of the system at 50 Hz was because of the fragility of the 
large turbo generators if they were not operated within their specifications. A grid code outlining the 
behaviours of licensees and the requirements and expectations of operators had been drawn up by 
the National Energy Regulator of South Africa (NERSA). This suite of documents governed the code 
of practice for grid operation.  
 
Coal-fired generation plants operate within very tight tolerances that demand the maintenance of the 
50 Hz frequency level. Generators were expected to operate effectively between 49.0 Hz and 
50.1 Hz. There were restrictions in the range 49–48.5 Hz. Over the lifetime of a plant (approximately 
46 years), it could tolerate this frequency for a total of only 80 minutes; a plant could tolerate a 
frequency of 48.5–48.0 Hz for only ten minutes over its entire lifetime; 48.0–47.5 Hz could be 
tolerated for one minute, and below 47.5 for only six seconds. If supply could not meet demand, there 
would be a drop in frequency and the generators would start tripping for protection, until eventually all 
the generators would trip. The national control centre had to manage this. Innovative products had 
been developed with customers to manage the frequency by dispatching demand response requests 
so that plants could be switched off very quickly to reduce load. There was a demand response 
product on television showing the energy status for requesting a cut in usage. The response had been 
generally positive, but cooperation tended to wane during high levels of loadshedding. Once an 
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emergency was declared, the stages of loadshedding were implemented. The NRS048/9 document 
provided the process for loadshedding and included contingency plans up to stage 8, which would 
hopefully never be necessary. The document had been drawn up by NERSA in consultation with 
industry and consumers. At the highest stage of loadshedding, the control would come from the 
national centre, not from local authorities, and would mean that whole towns would be shut down at 
once. This situation could be sustained for quite some time, and there were contingency plans beyond 
that. 
 
In the domain of energy transmission, the situation could change very quickly. South Africa had 
recently lost two large generators very suddenly, and had in the past lost an entire power station, 
which implied the loss of 3600 MW capacity within a minute. The speed of the fault was too fast for 
human response and there were extensive protection schemes, particularly in the under-frequency 
zone. To prevent blackout, there would first be controlled manual loadshedding at 49.5 Hz, followed 
by automatic loadshedding, the level of which would be triggered automatically with the drop in 
frequency. If the frequency dropped, up to 50% could be reconnected within less than a second. This 
would cause a chaotic situation, which could be stabilised if load was reduced quickly enough. Failure 
to reduce sufficient load would result in a national blackout, and the introduction of loadshedding was 
an attempt to avoid that situation. Blackouts could be threatened not only by a drop in capacity, but 
often also by a fault in the transmission system. There had been some very large blackouts around 
the world, but South Africa had fortunately not had a complete blackout. In the 1990s there had been 
a problem in transmission between De Aar and Cape Town, but this fault had been rectified. 
Venezuela claimed to have had a blackout that lasted for five months, but it was not envisaged that 
such a situation could occur in South Africa.  
 
Blackout would cause devastation in every aspect of daily life, including the failure of sewage pumps, 
widespread looting, cooling system failure in morgues, hospital equipment failure, and thousands of 
people working underground in mines being trapped. Telecommunications would be severely affected 
by a blackout, slowing within two hours, and the backbone would collapse in eight hours. Water 
reserves would be impacted. There was a 48-hour guideline in place for municipalities, but this would 
not apply to all municipalities. South Africa had become very popular for the establishment of data 
centres, but these would fail during a blackout, as would power stations that use a lot of water. Liquid 
fuel would become a serious problem not only for generators but also for transport in the country, and 
it would not be possible to rely on national security structures. 
 
Blackout was a very scary prospect, and the closest way to describe it was stage 35 loadshedding 
continuously across the country. The anticipated timeframe for blackout would be 6–14 days. There 
was a great deal of work being done to build capacity to prevent blackouts, and loadshedding was 
one of the contingency plans. There was automatic protection in place, but restoring power after a 
blackout would take time and was quite challenging. There were facilities to re-start the system 
without assistance, but it would need to be done in sequence, and the high voltages and distances 
involved would present a challenge. Eskom had practised how to restart the system, but hoped that 
this would not become necessary. Timing was also an issue, as it would take longer to restart the 
generators as they cooled. A hot start could take 2–4 hours, a warm start would take longer, and a 
cold start longer still. It would thus take 6–14 days to reinstate normal power supply. 
 
Much had been published about emergency reserves. The use of these reserves was very dependent 
on consumer behaviour and seasonal demand. In winter there was often a peak in the mornings, and 
in general the summer demand was much lower and flatter. In winter it could become necessary to 
use expensive gas turbines or move to evening peak loadshedding, and in summer planned 
maintenance was conducted which meant long periods of using turbines and pumped storage.  
 
Emergency reserves comprise pumped storage and open cycle gas turbines. A pumped storage 
system pumps water uphill at night and then generates electricity by running downhill in the daytime. 
Pumped storage systems had a one-week cycle, after which they had to be replenished. South Africa 
had 20 open cycle turbines, 14 belonging to Eskom and six privately owned. At full output capacity, a 
diesel generator uses 1900 litres of diesel per minute per generator. There are two main problems 
with such systems: not only are they extremely expensive to operate, but it is difficult to get diesel to 
the generators fast enough. Using diesel depletes the country’s supplies, and shortages could occur 
in some areas. These emergency reserves were designed to run as peaking plant not emergency 
plant. Emergency reserves need to be protected, as depletion would mean three times more 
loadshedding. 
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In order to manage the situation, Eskom had had to innovate and deviate from standard operating 
procedures. Maintenance had to be done as and when possible whilst trying to balance supply. The 
system operator worked with the generation group to determine what was required. A number of 
optimisations and the outage plan were then considered, and some scenario planning was done. 
Three scenarios had been developed, but the reality was always a blend of scenarios as availability 
changed. The capacity outlook for the next 18 months was also determined.  
 
Variances could be huge, and the range of unplanned unavailability could vary between 7000 and 
70,000 MW. The level of uncertainty on South Africa’s main fleet was much higher than the world 
standard. It was impossible to provide certainty, but there were rules governed by NERSA and 
NRS048/9 with respect to critical and essential loads. Industry has been included in the compilation of 
these documents, aimed at equitable participation. Essential services were required to have adequate 
backup, but had special communication channels in case their systems failed.  
 
The national control centre was mandated to implement loadshedding whenever necessary. There 
was a system for early warning and alerts with respect to the work required at municipal level to 
implement loadshedding. Even though loadshedding was done at regional level, the control centre 
continued to monitor the situation.  
 
In winter when there was peak demand and no capacity, the pumped storage and open cycle turbines 
were run hard, but it was essential to implement loadshedding before running out of fuel for these 
systems. 
 
It was important to note that loadshedding was implemented only as a last resort and to prevent a 
national blackout, which would be disastrous.  
 
There was inevitable anger around loadshedding, but Mr Hurford hoped that the presentation had 
increased understanding, which would ease frustration. 
 
THE IMPACT OF ELECTRICITY SHORTAGE ON THE SOUTH AFRICAN ECONOMY (Prof Roula 
Inglesi-Lotz, Department of Economics, University of Pretoria) 
 
The technical reasons for loadshedding had been explained by the previous speaker. It was now 
necessary to examine why this situation needed to be fixed and the problems that it caused for the 
economy. 
 
The South African energy crisis was an ongoing problem, with rolling blackouts since 2007 until the 
present. Eskom instituted rolling blackouts to reduce the load on the generation plants, or when 
capacity was taken off line or failed. Loadshedding was not the crisis; the crisis existed in the 
response to loadshedding. Loadshedding was in fact the solution, but the word had negative 
connotations.  
 
Power cuts constrained households and businesses, investment and new business development. 
Loadshedding was accompanied by reduced profitability and the loss of sales, making it necessary for 
businesses to install back-up generators. This was an additional expense and probably limited 
spending on other planned developments. Currently loadshedding accounted for 1–5% of gross 
domestic product. 
 
Loadshedding was considered to be the problem, but the real problem was that demand had grown 
substantially in the last decade and outstripped the supply. Population growth and higher levels of 
electrification, as well as increased industrialisation and urbanisation, were responsible for the supply-
side constraints. In addition, maintenance of the generating plant had been limited, the addition of 
new generation capacity had been slow, and the generation fleet was reaching the end of its lifecycle. 
Rigid monopolistic market structures that did not meet the requirements of the country, and did not 
promote prices that covered the cost of electricity, had also led to the current situation. 
 
Internationally, very little had been published on the impact on economic growth of a long-term 
mismatch between electricity supply and demand. In South Africa, the crisis was attributed to the 
mismatch, but there were insufficient research data to show the actual effect. It was clear that the lack 
of electricity would affect many areas of the economy, and the country had already experienced 
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business losses and lack of growth, but there were also logistical issues to consider such as damage 
to equipment. Households needed to invest in additional electrical infrastructure to address the 
adverse effects of loadshedding, using money that was probably budgeted for different purposes. In 
an economy where resource investment in the energy sector would mean shortages in other areas, 
policy-makers would need to be sure that any investment would be used effectively.  
 
There was a clear relationship between electricity, technology and the ability to innovate, and the 
literature showed that it was not possible to innovate without energy. The mismatch between supply 
and demand was a significant factor in economic growth, but it was also true that economic growth 
was a factor in the mismatch. The mismatch was conducive to growth only when supply exceeded 
demand. Loadshedding, ageing power plants, unplanned outages and delayed maintenance would 
increase the mismatch between demand and supply.  
 
The benefits of foreign direct investment (FDI) were many, and included the introduction of new 
technology and expertise. In any FDI decisions, the conditions in the host country were carefully 
examined, including resources and energy. FDI interest was directed towards countries that provide a 
competitive advantage. Since energy was a strong factor in production and critical to profit 
maximisation, it was at the heart of the debate whether FDI would be attracted to South Africa. 
Electricity supply, together with political stability, were essential for inward FDI. Energy policy-makers 
would have to find solutions to the electricity supply issue. Subsidisation programmes and the 
promotion of alternative sources of energy could be considered.  
 
Policy-makers, householders and academics all agreed that South Africa was facing problems, but 
solutions had to be urgently sought. This was not a sectoral problem, but affected FDI, economic 
growth and society as a whole. The COVID-19 pandemic had slowed economic growth, and 
loadshedding was also preventing progress. It should be noted that the current loadshedding was not 
like the outages in 2007 that were unexpected and unplanned; advances in technology allowed the 
means for coping better. Renewable energy costs were decreasing, allowing the possibility of self-
generation. It was still an open question whether economic growth was good or bad, as higher growth 
would be accompanied by higher demand for electricity and introduce more constraints. Prices had 
brought about changes in consumer behaviour. The system managers could learn from the past with 
respect to policy, management, household parameters and the role of the various players in taking 
action. 
 
Discussion 
 
Ms Schultz posed three questions to Mr Hurford. (1) She asked him to explain in layman’s terms why 
the system needed to be maintained at 50 Hz and the issue of supply and demand. (2) She asked for 
his view on the debates around renewable energy. (3) Maintenance had traditionally been given as a 
reason for loadshedding. Ms Schultz enquired about the scale of the maintenance issues, whether 
they could be overcome, or whether another solution was needed. 
 
Mr Hurford responded that supply and demand need to be balanced. Generators run at 3000 
revolutions per minute, which creates a frequency of 50 Hz. As demand increases, it needs to be 
balanced by supply; if this does not happen, the generators slow down and the frequency drops. The 
frequency could be likened to the speedometer.  
 
South Africa had a comprehensive Integrated Resource Plan that called for a large percentage of 
renewable energy, so it seemed clear that the debate around technologies had concluded that the 
bulk of future capacity would be renewable. However, a warning from a technical perspective should 
be heeded. In Europe, a year of low wind had necessitated the opening of some old plants to supply 
power. Another factor to take into consideration in South Africa was that the generators were reaching 
the end of their lifespan. This posed the issue of what South Africa would need to do to cope with the 
occasional situation in which the sun did not shine and the wind did not blow. South Africa had 
collaborators abroad helping and advising, but there was a lot of work to be done and a huge 
investment to be made.  
 
With regard to maintenance, the generation fleet was over 40 years old. The age of the fleet was not 
necessarily a problem, but maintenance had been neglected. The main problem was that the 
equipment needed to be refurbished. Eskom was engaged in considerable planning to deal with the 
continued running of the generators and the environmental issues.  



NSTF/proSET Discussion Forum 

Proceedings of discussion forum: 25–26 October 2021 
11 

 

 
Prof Inglezi Lotz (UP) observed, applying a medical analogy to a generating plant, that there were 
considerable differences in treating a 30-year-old or an 80-year-old patient. 
 
Mr Barker (SAIEE) asked whether grid-interactive efficient buildings could shift shape and shed their 
load. He enquired whether South Africa needed more demand response, and how to initiate a market 
for energy flexibility. 
 
Mr Hurford responded that South Africa needed more demand response, especially in a future 
characterised by increased use of renewable energy sources, but the country did not have much 
current capacity in this regard. It was hoped that the planned unbundling of Eskom into three wholly 
owned entities for generation, transmission and distribution would lead to exciting options, such as 
grid-interactive efficient buildings. 
 
Ms Niehaus asked whether the trend towards green buildings was affecting demand. She 
commented that it was interesting that the public responded to requests to save power.  
 
Mr Hurford responded that there was no noticeable reduction in demand from the green building 
initiative, but reductions in energy use following television requests did make a difference.  
 
Mr Kies (Qualifying Small Enterprise) enquired about the cost of running run an open cycle turbine. 
 
Mr Hurford responded that the cost was approximately R3250 per MWh, depending on the price of 
diesel. 
 
Dr Naidu Krishna (DUT) enquired why loadshedding was sometimes not anticipated and happened 
without warning. 
 
Mr Hurford responded that this was often a network problem associated with a breakdown at regional 
or local level.  
 
Prof Inglesi-Lotz commented that there was a lack of understanding of the difference between 
loadshedding and load reduction. Loadshedding was done to prevent a very bad situation. There was 
a need to create awareness through communication.  
 
Ms Niehaus enquired about the difference between loadshedding and load reduction. 
 
Mr Hurford responded that load reduction was also known as loadshedding or load curtailment, 
which was when Eskom gave instructions and users turn off capacity in order to reduce the load on 
the network. 
 
Ms Niehaus related a recent incident that had affected the NSTF Awards function. Loadshedding had 
begun shortly after the start of the function, causing all the audio-visual settings for the event to be 
deleted. She asked whether there was any way in which this could have been avoided. 
 
Mr Hurford responded that loadshedding was painful for everyone affected. The national control 
centre could not visualise the affect at local level. This was an issue for the distribution arm, but there 
were opportunities to accommodate important events such as international meetings or a special 
sitting of parliament.  
 
Mr Barker (SAIEE) observed that Australia had recognised a lack of distributed energy resource 
(DER) standards as an issue as more distributed inverter loads were connected to the grid. He 
enquired who would be responsible for implementing standards such as IEE 1547 (Standard for 
Interconnecting Distributed Resources with Electric Power Systems) in South Africa.  
 
Mr Hurford responded that South Africa had a code that set out the standards and incorporated 
learning and experience from countries that had worked with renewable energy. There had been 
considerable international contribution and review of the standards. The battery code had recently 
been completed.  
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ENDING SOUTH AFRICA’S RELIANCE ON ENERGY FROM COAL? AN INTRODUCTION TO THE 
POLICY FRAMEWORK FOR SOUTH AFRICA’S JUST ENERGY TRANSITION (Dr Melanie 
Murcott, Faculty of Law, University of Pretoria) 
 
There was a direct relationship between dependence on coal, loadshedding and the energy shortfall 
on the grid. A shift from coal could possibly address the shortfall, but there were associated issues 
related to the environment and justice. Unless governments responded to these issues, the world’s 
poorest (about 40% of the global population numbering approximately 2.6 billion) would remain 
confined to diminished opportunities and deep inequalities.  
 
The Intergovernmental Panel on Climate Change had stressed the importance of quickly transitioning 
to a zero carbon economy in order to limit temperature increases to 1.5°C. To avoid the catastrophic 
consequences of global warming, it was essential to move away from fossil fuels and reduce 
greenhouse gas emissions. Transitioning to a zero carbon economy would significantly reduce the 
threats to people in sub-Saharan Africa who were less equipped to deal with the negative effects of 
climate change, however, it should be noted that this transition could be accompanied by issues of 
justice, with people being left behind. In a quick transition, people would be more vulnerable and it 
would be difficult to meet development goals. 
 
South Africa was responding to the challenge of transition in a time of crisis. New documents and 
laws were being drafted. As a signatory to the Paris Agreement (United Nations Paris Climate 
Agreement signed in December 2015), the South African government would take part in the 26th 
United Nations Climate Change Conference (COP26) being held in Glasgow in November 2021. In 
the 2021 Global Carbon Atlas, South Africa was ranked the 12th highest emitter in the world and the 
highest in Africa. The World Bank ranked South Africa as the 13th highest emitter in the world. South 
Africa’s coal-fired generation was the country’s largest contributor to greenhouse gas emissions. The 
power generation system in South Africa used cheap sub-bituminous coal, which was particularly high 
on the emission scale. This had even been recognised as an issue by the courts in South Africa, 
where the development of a new coal-fired station was declared invalid because the environmental 
impact assessments were inadequate. 
 
The government was grappling with the issue of transition, but there was tension between 
government ministries and ongoing debates between departments. Greenhouse gases were not the 
only consideration in relation to coal-fired generation, but there were also risks of respiratory illnesses 
to young and old leading to hundreds of deaths annually on the Highveld. The harmful impacts 
represented injustices, which were unevenly distributed in South Africa and disproportionally affected 
the vulnerable and disadvantaged. Those most affected were the group of people who were least 
responsible for the effects and had minimal access to energy security. 
 
Furthermore, the impacts of fossil fuels undermined the social justice imperative of South Africa’s 
Constitution, the country’s supreme law governing all human rights. The concept of a ‘just’ transition 
was fortunately gaining traction in South Africa. This movement had originated out of concern for 
workers, but this narrow focus could have the effect of pitting labour against the environment, which 
should not be allowed to happen. The conceptualisation should be broadened to include existing 
energy inequality and energy poverty, and should be aimed not at energy in general but specifically at 
clean energy. Climate justice addresses the equitable distribution of benefits and burdens: past 
injustices are taken into account and the equal moral worth and dignity of human beings is 
recognised. All these issues would need to be embraced in a just energy transition, if it was to be 
done correctly. Restorative justice should also be included in order to correct unfair practices from the 
past, for example the restoration of clean water sources in Mpumalanga.  
 
The nationally determined contribution (NDC) 2030 outlines South Africa’s commitment to the Paris 
Agreement and the country’s move away from coal. To decarbonise electricity production by 2050 
would require an investment of approximately $349 billion, and COP26 would discuss possible 
funding from a Greenhouse Mitigation Fund. The NDC illustrates a high level of ambition towards the 
transition goals. At the core of the contribution is the idea of a just transition. On the negative side, 
shale gas extraction was proposed as an alternative to coal. A shift to renewable energy was also 
central to policy objectives. A just transition plan was envisaged, and a framework was currently 
under development by the Presidential Climate Commission. The commission had an up-to-date 
website sharing all the commission’s activities. This was a very positive initiative, but it remained to be 
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seen how quickly the transition could happen and whether it would inform concrete changes on the 
ground. 
 
Energy must transition, not only because of loadshedding but because it was an issue of justice, 
especially for vulnerable and disadvantaged communities.  
 
GO SOLAR (Prof Xiaohua Xia, Director: Centre for New Energy Systems, University of Pretoria) 
 
Prof Xia shared that one of his colleagues had installed a solar system at his home in 2015 and called 
it ‘Loadsheddings Moses’, which was apparently a Malay word meaning ‘superior’ and not a biblical 
reference. The 3 kW solar photovoltaic installation, with a battery pack which cost about R200 000 
(approximately 4% of the value of his house), generates 14 kWh per day. This was approximately 
50% of his daily consumption, and lead acid batteries had been installed for storage and power 
supply during the night and loadshedding.  
 
Prof Xia shared his own experience in going solar just before COVID-19 lockdown to facilitate working 
from home and taking loadshedding into account. The requirements for the battery back-up system 
were planned for the worst-case scenario, which at that time was stage 8 loadshedding, and was 
sized to carry 5 kWh of energy with a 5 kWh inverter to charge in 2.5 hours and discharge in 5 hours. 
The system had cost R100 000.  
 
In July 2021, a local electrical sub-station caught fire and it took eight days to restore power to the 
suburb. This had prompted Prof Xia’s decision to move to a full photovoltaic off-grid system. Ten solar 
panels were installed with a little over 5 kWh peak in total and a 10 kW inverter with an equivalent 
10 kW battery pack, which enabled all household appliances to be connected and essentially meant 
that total off-grid operation was possible. The system allowed for the monitoring of the solar power 
generation load profile, power flow, kWh consumption, and power quality weather conditions. The 
batteries were, on average, 87% full at noon and supplied power in the evening. By tracking usage, it 
was clear that the photovoltaics were not operating at full capacity during the afternoons and the 
battery was full. The system could generate 30% more power, which was currently wasted. The 
wastage did not apply to a single photovoltaic installation, but to several installed in the 
neighbourhood. It would be necessary to design to meet peak times, but it ought to be possible to 
pool the photovoltaic output collectively.  
 
The total cost of the upgraded system, including the battery back-up, was R200 000, and it had been 
possible to use a company tax incentive to reduce the cost to R144 000. Municipal electricity currently 
cost R2.5 per kWh. This translated to a current annual saving of R16 000, and a nine-year payback 
on the cost of the system. The electricity price was estimated to rise by 10% in the next few years, 
reducing the payback period to approximately six years. If it was possible to harvest the additional 
30% that the system could generate, then the payback would be even faster. It was theoretically 
possible to build a system with the same generating power as Medupi Power Station at a fraction of 
the cost. 
 
In August 2021, it had been announced that Medupi had eventually been completed after 14 years, at 
a total cost of R135 billion, but the repair of the explosion in unit 4 of Medupi, estimated at R40 billion, 
would elevate the price of the coal-fired station. Medupi had generating capacity of 4764 MW. The 
total cost of a scaled-up photovoltaic system that would generate this capacity was R137 billion. 
There were issues with photovoltaic systems, especially regarding affordability. Currently photovoltaic 
systems for domestic use cost 10–15% of the value of the house. A more acceptable ratio would be 
2–4%, which implied that the variety of options for systems would need to be increased.  
 
The ideal payback period would be 3–5 years, and collaboration between households could be a 
means of achieving this on scale and relatively quickly. The first step would be to prepare the house 
for solar installation. A battery installation for DC load with housing, interface and smart discharge 
control carries a low installation cost suitable for off-grid homes. The average cost of a DC upgrade or 
a new installation for a two-, three- or four-bedroom house was approximately 1.1% of the value of the 
house. Another option was a battery installation for an AC load, which included battery housing, 
interface, smart charge control and easy integration into an existing power network. The average cost 
of such as system would be 3% of the value of a typical South African three-bedroom home. 
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The second step towards a collaborative system would be to pool solar resources and attract 
investment from a third party in a smart charge and delivery infrastructure. This infrastructure would 
include green power generation, lithium ion batteries, and an online management platform, and could 
be either grid tied or not. It would also include a charging station and a battery delivery fleet, and 
would be located close to the community. Since this would provide real-time monitoring and smart 
switching between energy sources, it would offer a high-level solution to wealthy areas but could also 
be an adequate solution for rural areas, relieve pressure on the grid, improve green power integration 
and provide reasonably reliable energy. This would boost economic recovery, and could provide 
infrastructure for electric vehicles in future.  
 
Green power integrations would include solar and biomass from municipal waste in urban areas, and 
wind, solar and biomass in rural areas. Some of the possible benefits of integration were to reduce 
the impact of non-technical losses such as fire or theft, low operational costs and reduction of 
emissions through the use of renewable resources. This approach would need to be tested at an 
operational and business scale, and the University of Pretoria was partnering with a mine in a three-
phase project. The three phases included a pilot plan, an operational plant and then roll-out. Roll-out 
would include ten rural homes each consuming 2–5 kW per day. Five homes would be equipped with 
AC power, and five with DC, and a charging station would be installed capable of charging 20 lithium 
ion batteries per day. There would be an initial investment in 40 (20 in use and 20 charging). 
 
The budget for the pilot project would be divided into 57% for the charging station, 12% for the DC 
homes and 32% for the AC homes, at a 60/40 split between third-party participants and households. 
In the second phase, different operational issues would be tested. Player A would make the initial 
investment in the charging station, manage battery charging, monitor the batteries, set the price of 
electricity, predict user demand, possibly trade in secondary life batteries, train operators and create 
jobs. Player B was the battery manufacturer who would be responsible for producing batteries 
according to specifications with 100% local content, and recruiting technicians to assemble and install 
the batteries. The manufacturer would need to provide technical support and fix faults. Player C was 
responsible for the delivery process. This participant would deliver fully charged batteries to users, 
collect empty batteries for charging, and efficiently manage bookings and requests from users. The 
roll-out to the community would test commercial viability and assess the benefits of integration.  
 
The cost to the DC home was calculated at R15 942 and, assuming a lower rate for electricity from 
the collaborative project, the payback was approximately 4 years for the DC house and 3.1 years for 
the AC house. For the third party investor, the payback was about 4.3 years. There was no intention 
to exclude Eskom. All the necessary licences were in place, it there was the possibility of moving to 
the equivalent output as Medupi at considerably lower cost. This was the view of an engineer for a 
quick solution to the loadshedding problem.  
 
The final message was: go solar, go solar ready, and go solar together! 
 
Discussion 
 
Ms Niehaus referred to a discussion on Day 1 of the discussion forum regarding where to find the 
information needed to install a solar system. She asked whether it would be possible to make 
information on Prof Xia’s system available to a less informed audience in a simpler way, and to 
provide practical advice. Such information would be potentially important for rural communities. 
 
Prof Xia responded that the UP Centre for New Energy Systems had assisted people with the 
installation of systems. There were 10 kW and 1 kW systems readily available.  
 
Ms Schultz asked Mr Hurford’s view of Prof Xia’s pilot project. 
 
Mr Hurford responded that as a power systems engineer, he was familiar with the system and 
regarded it as a good solution if the necessary funding was in place. Eskom had been in discussion 
with people who had been fortunate enough to be able to install a similar system, which was a 
relatively small group of people. Eskom had several pilot micro-grid projects in rural areas. It was a 
solution for households that had been waiting for a long time for the possibility of being able to feed 
excess electricity into the grid and perhaps earn some money. Eskom was acutely aware that industry 
would change in the next 10 to 15 years and electricity might become such a cheap commodity that 
the excess was not saleable, but the electric vehicle scenario would also introduce significant 
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changes. He would advise those who could afford an off-grid solar installation to proceed. This 
represented competition to Eskom, but Eskom welcomed all contributions to the grid. 
 
Ms Schultz shared two ideas: (1) Electricity tariffs were geared towards low-income population 
groups and therefore did not cover the costs. (2) The implications of off-grid installations were that 
electricity tariffs would not be available to the fiscus, affecting the feasibility of services that were not 
revenue generating. The dilemma was whether to charge low tariffs that did not cover electricity costs, 
or to charge tariffs that would cover the costs and use the surplus for other government services. 
 
Mr Hurford observed that there was much debate in the industry regarding fixed charge tariffs with 
the inclusion of renewables. It was believed that in this scenario the costs of Eskom would not be 
covered, and that there was a big difference in costs between being grid-tied and being off-grid. The 
question was how to deal with a one-in-fifty-year incident when there was no sunshine for a week or 
an inverter broke down. It would seem that electricity tariffs were possibly not correctly structured, and 
that fixed costs wold have to be taken into account in future tariffs.  
 
Prof Xia added that the University of Pretoria had assisted the City of Tshwane with the model and 
calculations to set electricity costs. The base was the price from Eskom, but there were also local 
costs such as losses, delivery costs and rebates. The price of electricity was affordable for some 
customers, but too expensive for others. There were simply too many cross-subsidies between 
different types of customers and services.  
 
Ms Sue George (IAIAsa) had been under the impression that cross-subsidisation formed part of the 
rates base. She asked whether income from electricity was used for municipal non-revenue activities, 
or whether it was ring-fenced. 
 
Ms Schultz asked whether Dr Murcott’s comment that the aim was for everyone to move forward on 
an equal trajectory, despite the many obstructions, was directed specifically at combating corruption 
of a general comment. 
 
Ms George commented that South Africa would need to move forward in a concerted and unified 
direction, but this was not happening at present. The issue of energy security for everyone was a 
matter of human rights. The government had suffered setbacks and was reticent to make strong 
decisions in favour of growth. 
 
Dr Murcott responded that it was important to recognise what was needed in transitioning. The 
distinction between no carbon and low carbon had to be understood. The trap of being guided in a 
certain direction by the most vocal proponents alone should be avoided. The coal industry was very 
vocal, but only a small interest group when compared with the many people in the community in 
Mpumalanga, for example, who do not want to breathe dirty air but had less voice. The Climate 
Justice Charter had been developed by the Climate Justice Movement in 2020 and was the outcome 
of a process of dialogue to address climate justice resistance, which included contributions from 
multiple stakeholders at all levels. It was important to listen to those voices. There was a lot of 
corporate interest in silencing some voices. Caution was required in relation to the dominant 
narratives and the reasons for their dominance, and alternative narratives would need to be sought. 
 
The speakers were given an opportunity to share a final word with the discussion forum: 
 
Dr Murcott noted that one of the challenges for a scholar in environmental law was the lack of 
interdisciplinary activity. It had therefore been a privilege to engage with different communities, and 
she encouraged participants to break out of their silos and speak to one another. 
 
Mr Hurford expressed his appreciation for being given the opportunity to speak to a lot of angry 
people. He added that it was right to be angry, but that there were not enough people who set aside 
the time to listen and understand, which the discussion forum had facilitated. He implored people to 
use electricity sparingly for the good of the country. 
 
Prof Xia thanked everyone, expressed his appreciation for the opportunity, and commented that he 
had learned a lot from the other speakers.  
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CLOSURE 
 
Ms Niehaus thanked the speakers for their time and the participants for attending, and closed the 
discussion forum. 
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APPENDIX 1: PARTICIPANTS (DAYS 1 AND 2) 
 

Organisation Participant 

Academy of Science of South Africa (ASSAf) Dr Tebogo Mabotha  

AGES Omega (Pty) Ltd Ms Nolubabalo Ntunzi 

AGES Omega (Pty) Ltd Ms Lee-Anne Proudfoot 

Agricultural Research Council (ARC) Mr Thabiso Mudau 

Cape Peninsula University of Technology (CPUT) Ms Rose Gwanpu Epse Gwanfogbe 

Ceagle (Pty) Ltd Mr Conrad Arendse 

Council for Geoscience (CGS) Dr Leonie Mare 

Dave Wright Consulting Mr David Wright 

Department of Agriculture, Land Reform and Rural 
Development (DALRRD) 

Ms Patience Mphumbude 

Department of Higher Education and Training (DHET) Mr Donald Kubayi 

Durban University of Technology (DUT) Dr Fatai Oladunni Balogun 

DUT Dr Suresh Babu Naidu Krishna 

Ecopath  Ms Sandra Carminati 

Embassy of Togo Ms Diane Afefa Kokou Awouve 

Enel Green Power RSA Mr Ntwanano Nobela 

eThekwini Metro Council Mr Roy Wienand 

eThekwini Municipality Ms Michelle Lotz 

Exigent Ms Jaclette Adams 

EXTOLEX Mr Ian Morison 

International Association of Impact Assessment South Africa 
(IAIAsa) 

Ms Sue George 

Limpopo Department of Agriculture and Rural Development  Mr Teddy (Thaddeus) Mnisi 

Lokisa Environmental Consulting Ms Elaine Minnaar 

Marubeni (Japanese Trading House) Ms Yousef Haffejee 

MMS Ms Virginia Ramakuwela 

National Metrology Institute of South Africa (NMISA) Mr Aadil Essop 

Nemai Consulting Mr Donavan Henning 

Oilwatch Mr Ian Gray 

Outlook Foundation Mr Segomotso Kelefetswe  

Private Dr Gerda Botha 

Private Dr Mmboneni Tshivhade 

QSE Mr Carl Kies 

Renew-e Mr Etienne Rubbers 

Retired Lab Manager Implats  Ms Suzanne Finney 

Saibongi Mr Themba Mawela 

Sci-Bono Discovery Centre Ms Fikile Mapela 

South African Academy of Engineering (SAAE) Mr David Botha 

South African Bat Assessment Association (SABAA) Ms Eleanor Richardson 

SABAA Mr Tumelo Nhlapo 

South African Bureau of Standards Mr Richard Sadiki 

South African Chemical Institute (SACI) Prof Helen Drummond 

South African Institute of Electrical Engineers (SAIEE) Mr Mike Baker 

South African National Energy Development Institute 
(SANEDI) 

Mr Barry Bredenkamp 

SANEDI Dr Karen Surridge 

South African Nuclear Energy Corporation (NECSA) Mr Gilbert Lekwe 

South African Radio Astronomy Observatory (SARAO) Mr Khulu Phadiwe 

South African Sugar Association (SASA) Dr Peter Tweddle 

Southern African Institute of Mining and Metallurgy (SAIMM) Ms Sam Moolla 

Stellenbosch University (SUN) Prof Michele Miller 

SUN Mr Bulelani Mqolweni 

Student  Mr Mfanelo Zamisa 

University of Johannesburg (UJ) Dr Tshimangadzo Munonde 

UJ Prof Pat Naidoo 

University of Pretoria (UP) Ms Chikomborero Chiobvu 
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Organisation Participant 

UP Dr Mmatlou Kalaba 

UP Ms Alanda Venter 

University of South Africa (Unisa)  Prof Xinying Liu 

Unisa Prof Elvis Fosso Kankeu  

University of the Witwatersrand (Wits) Prof Diane Hildebrandt 

Wits Dr Yan Yang 

Wits Dr Rod Crompton 

Volant Environmental Dr Louw de Vries 

Speakers  

Eskom Mr Gav Hurford 

National Renewable Energy Laboratory (NREL) Dr Jarrad Wright 

North-West University (NWU) Prof Frik Van Niekerk 

South African Independent Power Producers Association 
(SAIPPA) 

Mr Thomas Garner 

University of Pretoria (UP) Prof Roula Inglesi-Lotz 

UP Dr Melanie Murcott 

UP Prof Xiaohua Xia 

Media 

Farmer's Weekly Ms Denene Erasmus 

Staff and service providers  

Alphabet Soup Ms Debbie Schultz 

National Science and Technology Forum (NSTF) Ms Jansie Niehaus 

NSTF Ms Wilna Eksteen 

NSTF Ms Siyabonga Jonga 

NSTF Ms Lebogang Tebeila 

NSTF Ms Jane Mokgwatsane 

NSTF Ms Seipati Moleleki 

NSTF Ms Nonsikelelo Nkwanyana 
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APPENDIX 2: ABBREVIATIONS AND ACRONYMS 
 
AC Alternating current 
COP26 26th United Nations Climate Change Conference 
COVID-19 Coronavirus disease 2019 (SARS‐CoV‐2) 
CSIR Council for Scientific and Industrial Research 
DC Direct current 
DUT Durban University of Technology 
FDI Foreign direct investment 
GDP Gross domestic product  
Hz Hertz  
IAIAsa  International Association of Impact Assessment South Africa 
IRP Integrated Resource Plan 
kW Kilowatt 
kWh Kilowatt hour 
MW Megawatt 
MWh Megawatt hours 
NDC Nationally determined contribution  
NECSA Nuclear Energy Corporation of South Africa 
SABAA South African Bat Assessment Association 
SAIEE South African Institute of Electrical Engineers 
SANEDI South African National Energy Development Institute 
UP University of Pretoria 
USA United States of America 
VRE Variable renewable energy 
Wits University of the Witwatersrand 
 


