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NATIONAL SCIENCE AND TECHNOLOGY FORUM 
 

ENERGY WORKSHOP: DOES THE GOVERNMENT’S ENERGY PLANNING TAKE FULL ACCOUNT 
OF THE AVAILABLE TECHNOLOGIES, ENVIRONMENTAL IMPACT AND THE REQUIRED 

RESEARCH AND DEVELOPMENT? 
 
 
 
Date: 4 March 2014 
Time: 09:00 to 16:30 
Venue: President Hotel, Mangaung (Bloemfontein) 
 
 
WELCOME (MS JANSIE NIEHAUS, EXECUTIVE DIRECTOR, NATIONAL SCIENCE AND 
TECHNOLOGY FORUM (NSTF)) 
 
Ms Niehaus welcomed everyone to the workshop, hosted in the historical city of Mangaung.  
 
Energy has two purposes, broadly speaking: to improve the quality of life of humankind and to promote 
economic growth. While scientists do research and make scientific discoveries to resolve problems, 
technologists and engineers understand how to apply the science in order to fulfil these purposes. Both 
groups need to come together to address the problems relating to energy.  
 
The NSTF is an independent forum that was recently registered as a Non-Profit Company (NPC) and its 
objective is to influence government policy and public opinion.   
 
KEYNOTE ADDRESS: INTEGRATED ENERGY PLAN: THE IMPORTANCE OF THE SCIENCE 
POLICY PARTNERSHIP IN THE CONTEXT OF INTEGRATED ENERGY PLANNING (DR REBECCA 
MASERUMULE, DEMAND MODELLING SPECIALIST, DEPARTMENT OF ENERGY) 
 
The importance of science in supporting evidence based policy became clear during the first innovation of 
the technical process of the Department of Energy’s (DoE’s) latest Integrated Energy Plan (IEP). The 
NSTF Energy workshop was a perfect forum to begin a robust discussion around the role of science in 
supporting evidence based policy and planning. 
 
The presentation gave a brief background to the DoE’s integrated energy planning process and an 
overview of some of the key outputs of the technical process, and introduced the discussion concerning 
the barriers to effective science policy partnerships. The relationship with the science community in 
respect of ensuring that the outputs of the IEP are evidence based had been inconsistent. Policy making 
should be based on a rigorous evidence based approach that routinely and systematically draws upon 
science as a key input. A science and technology partnership would contribute to policy coherence. There 
are numerous barriers to effective partnerships between the science community and policy decision 
makers.  
 
Key recommendations based on the lessons learnt during the IEP process relate to the following: 
• Systematic approach: A systematic approach is required to ensure that science is included as a key 

element in evidence based policy and evaluation 
• Future science policies: Research should be prioritised into areas of policy relevance in both the long 

and short term, and appropriately balanced within the context of the National System of Innovation 
(NSI) 

• Human capacity: Effective science based policy requires the development of appropriate human 
capability to ensure that policy makers understand science and researchers understand policy. 

• Relationship and communication: Science policy relationships and communication must be effective 
and appropriate. 

• Knowledge/data management: Knowledge management, integration and sharing within and across 
the public service and science agencies can facilitate access to and the use of data and research 
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services to support policy. 
 
Comments 
 
Dr Dawid Serfontein: 1) Policies already accepted by government that have not been implemented 
could have skewed the results of the research relating to the development of the IEP. For instance, the 
National Development Plan (NDP) states that external costs should be accounted for. The external cost 
of coal relates to its predicted contribution to global warming but not to the health effects of coal, which 
are not taken into account at all. 2) The NDP states that job opportunities should not be exported but the 
IEP’s assumption that it is good to import coal power from neighbouring countries, but not good to 
generate coal power in South Africa does not make sense.  
 
Dr Rebecca Maserumula: 1) We tried to incorporate externalities in the modelling process but the 
challenges of getting South African data that is supposedly publically available proved to be a challenge. 
We commissioned a study to look at externality costs to see if these could be brought into the draft IEP 
but the consultant consistently gave us data from the UK, when South African data was required. There is 
a research gap and the matter needs to be addressed appropriately between the science community and 
government. 2) In terms of importing electricity generated from fossil fuel from other countries in the 
region, this may be cheaper but not necessarily the better option. Constraints for South Africa are laid 
down by the Department of Environmental Affairs and have to be considered. The outputs on the model 
form the basis for decision makers. Scientists need to offer alternative options, including renewable 
energy, and are urged to contact the DoE with ideas as to how to meaningfully incorporate externalities in 
a responsible way from an evidence based point of view. 
 
SESSION 1: THE PLANNED ENERGY MIX TO PROVIDE BASE LOAD: COAL AND GAS 
 
Eskom: An overview of current thinking (Mr Barry MacColl, General Manager: Sustainability 
Division, Eskom) 
 
Coal 

• The current power plant mix shows that Eskom is predominantly a coal based organisation.  
• The Integrated Resource Plan 2010-2030 (IRP) provides for decommissioning existing plants and 

building of two new plants in the next 16 years and anticipates a substantial shift away from coal, a 
growth in nuclear from 2000MW to 9600 MW by 2013, and a large renewable energy sector. The IRP 
does not focus on gas, which is expected to increase.  

• Primary energy costs were accounted to coal, diesel, uranium and an environmental levy on the sale 
of electricity. Eskom faced increasing costs pressures in relation to coal and diesel. Carbon emissions 
totalled 228 million tons per annum in 2012 because of the high coal base in the generation of 
electricity and very high water consumption.    

• Eskom has put in place short, medium and long term plans for new generation, which does not rely 
on coal fire power plants. Eskom’s current view is that technologies from other sectors would be 
mature enough to displace coal by 2030. 

 
Gas 

• Eskom believes there is huge potential in gas. It is cost-competitive and is cleaner than coal.  
• Although South Africa does not have a large gas reliance currently, Eskom has developed an 

aggressive gas strategy for Southern Africa together with SADC and other partners. Current and 
emerging gas supply options within the region (mainly Mozambique) and offshore, as well as a 
sourcing strategy for gas are being considered by Eskom. Important research opportunities are 
available in relation to gas supply options and sourcing strategy. 

• Eskom views Karoo shale gas as an emerging, long term option and not a current option.  
• Substantial infrastructure, including a pipeline at a cost of about R163 million, would have to be 

constructed to lead gas from the various regions towards a central facility, and to transport electricity 
throughout the country.  
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Eskom anticipated that baseload power in the next two decades would comprise gas, nuclear and coal, 
and that an increasing amount of independent power providers (IPPs) and renewable energy would enter 
the grid.  
 
Overview of the South African Coal Mining Industry and its Role in the South African Energy 
Sector (Mr Dick Kruger, Deputy Head: Techno Economics, Chamber of Mines of Southern Africa 
(CHAMSA)) 
 
The presentation covered the following: 
• A brief history of coal in South Africa  
• Coal occurrences and coal fields throughout the country 
• Mining methods used in South Africa, which are on par with those of the rest of the world  

• Figures relating to total coal production and sales in 2012  
• Employment and earnings in the industry 
• Primary users of domestic coal  
• Export of coal to various destinations (75% of the coal extracted from South African mines is exported 

to Asian countries)  
• Facilities, such as the Richards Bay Coal Terminal, which are essential to the industry. 

• The structure and characteristics of the industry and industry institutions of training, research, 
occupational safety and regulation.  

 
The outlook of the coal industry is optimistic as there is an ample resource base and export capacity, as 
well as anticipated increased domestic and export demand. 
 
Comment 
 
Dr Dawid Serfontein: The trade unions dispute the use of nuclear because it will reduce the use of coal 
and jeopardise jobs in the coal industry. More coal is exported than is used domestically. More money 
can be made from exporting the coal. 
 
Mr Dick Kruger: At first glance this appears to be true. We need to remember that the lower grade coal 
that is exported to India is mined at about 1.7 tons to get 1 ton of coal. Only Eskom can burn our coal just 
as it is as they have developed the necessary technology to do this. We expect to get competition from 
Botswana in terms of exports and we already have huge competition from Indonesia and Australia, which 
generally have better coal and are closer to some of the markets than South Africa. Indonesia is a lot 
closer to India. Our coal mines are far from our ports and almost half the cost is for transport. In addition, 
only US$77 per ton is paid for the coal. 
 
Water and Energy: Available and Future Options (Dr Shafick Adams, Water Research Commission 
(WRC)) 
 
The presentation covered the following: 
• The WRC vision, mission, mandate and strategy  
• The water sector’s linkages with other sectors 
• The impact of energy resources on South Africa’s water resources 
• Energy usage in the water sector 
• WRC research projects, which address water and energy in respect of efficiency of current systems, 

generation of energy from water, alternative systems specifically lower energy, off grid and 
decentralised systems, and impacts on water resources, research and development, the 
environment, the economy, society and energy security. 

 
WRC research reports were freely available at www.wrc.org.za. 
 
The following recommendations were made: 

• There is a need to address the current lack of collaboration and cross sector integration in water 
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research and focus research on the interdisciplinary and trans-disciplinary areas.  
• The correct frameworks and enabling environment must be in place at national, provincial and local 

government levels.  
• More needs to be done at the research level to support horizon 2 and 3 type energy technology 

options, and capacity needs to be built to sustain and improve such options  
• There is a need for demonstration projects and to close the capacity gap. 
 
Fracking for Shale gas in the Karoo (Dr Johan van der Merwe, Ground Water Studies, University of 
the Free State (UFS)) 
 
The presentation covered the following: 
• Confirmation of the presence of shale gas in the Karoo and estimated quantities 
• An assessment of the fracking process in South Africa. 
• Some of the critical issues related to fracking: 

o The economic impact  
o The impact on the environment  
o The role, regulation and participation of water users. 

 
Fracking for shale gas in the Karoo will definitely be a game changer. The pollution risk is high, but can 
be addressed through research. Institutions such as the Water User Associations that are provided for in 
the National Water Act (NWA) ensure public participation in monitoring the impacts of fracking. 
 
SESSION 2: THE PLANNED ENERGY MIX TO PROVIDE BASE LOAD: SOLAR POWER AND OTHER 
RENEWABLE SOURCES 
 
Global Energy Status: South Africa and Solar Alternatives (Dr Karel G von Eschwege, Senior 
Lecturer: Chemistry, UFS) 
 
The presentation covered the following: 
• Global energy sources: Current global energy consumption is about 14 TW and is expected to reach 

16 TW by 2050. The energy is produced primarily from finite fossil fuels. Economic activity is closely 
linked to energy consumption and production and as stated in the IEP, is a prerequisite for human 
development. Some current considerations in this regard are: 
o Less energy is being produced from the same quantities of coal.  
o The International Energy Agency estimates that uranium supplies will last for another 40 to 

80 years. Nuclear reactors are extremely expensive to build and have a lifetime of no more than 
60 years.  

o Thorium is a feasible alternative to uranium.  
o Oil based fuels are becoming unaffordable and the availability of oil in the world is rapidly 

dwindling. This has substantial implications for the transport sector, food security and everyday 
life. South Africa has not developed a renewable energy programme to address the pending oil 
crisis. 

o Approximately 800 TW of solar energy is harvestable. 
• The status of South African energy: Electricity peak demand is approximately 40 GW. 

Energy intensity is above average, largely due to energy intensive mining industries. Shale gas is not 
a promising option for South Africa as ample amounts of our limited water resource are required to 
extract the gas. The IEP states that the total targeted renewable installed capacity is to be 26.3% by 
2030. Biofuel production and renewable wind and solar technologies would have to be developed and 
installed in order to achieve this target. 

• Solar Energy: The IEP correctly states that South Africa has some of the most ideal solar 
irradiation spots in the world. Solar energy is viewed as the permanent solution for global energy. 
Concentrated solar power (CSP) takes into account local production and job creation. Trough CSP 
covering an area of 25 km

2 
could produce in excess of 40 GW of power; equal to the total electricity 

capacity of South Africa.  
• Energy Storage: Storage remains one of the most important challenges to the widespread 



National Science and Technology Forum: Energy Workshop 

 

Proceedings of 4 March 2014  5 
 

use of renewable energy. Storage options should focus on transportable forms of energy and energy 
density.  

 
The following actions should be taken to address the rapid depletion of fossil fuels:  

• Invest massively in trough CSP, as it is local, robust, lasting and simple. 
• Immediately initialise research and development into massive compressed air energy 

storage, especially as there is huge potential in South Africa. 

• Extensively electrify transport as soon as possible, especially railways, removing trucks, 
buses and taxis from the roads. 

• Immediately develop local plant-oil engines, especially for tractors and trucks. It is vital to 
have a back-up plan in place in case of a sudden oil crisis. 

• Initiate full research cooperation with the BRICS countries towards development of thorium 
based reactors and abandon uranium based reactors. 

• Actively sponsor development of photo-catalytic splitting of CO
2
 and H2O towards 

transportable energy. 

• Stay keenly informed about all emerging energy technologies and improvements, and be 
adaptive. 

 
Utility Scale Renewable Energy in South Africa (Prof. JL (Wikus) van Niekerk, Centre for 
Renewable and Sustainable Energy Studies, Stellenbosch University (SUN)) 
 
• Introduction and background: Renewable energy officially formed part of South Africa’s 

energy plan when it was included in the IRP. South Africa has one of the best solar regimes in the 
world with 50% more solar irradiance than Spain and 20% more than the USA. The solar resource 
available in South Africa is not being exploited. 

• Renewable Energy Independent Power Producer Procurement Programme (RE IPP PP or 
REBid): The programme looks at ceiling rates for the different renewable energy technologies. All the 
figures are in the public domain. South Africa is a valuable and realistic market for renewable energy 
in the world.  

• Wind energy: South Africa has numerous attractive features for the installation of wind 
farms across the country. Wind farms capable of producing up to 2 GW have been approved to date 
and some are already functional, making a significant contribution to the grid. Technology is well 
established worldwide and prices have stabilised.  

• Photovoltaic Systems (PV): Global Horizontal Irradiance (GHI) is used to assess resources 
for PV projects. PV is a well-established technology and 1.5 GW of solar PV have been approved to 
date. PV prices are declining and in South Africa PV expected to cost less than power from coal fire 
and nuclear plants. Storage remains a major issue that needs to be resolved, although PV 
transmission costs are minimal as power is usually consumed where it is generated. Although the PV 
cells are imported, increased local content in the PV manufacturing process is feasible.  

• CSP: Five CSP projects are in varying phases of development and construction in South 
Africa. The key advantage of CSP is that it offers proven, affordable, large scale solar thermal energy 
storage, one of the most efficient ways to store energy. CSP has the largest potential to establish a 
significant manufacturing industry in South Africa. A ‘symphony of renewables’, or combination of 
various forms of renewable energy will address the intermittent nature of power supply from 
renewable energy sources, ensuring consistent power supply. 

• Conclusions: 
o Wind energy is cost competitive.  
o Solar electricity (both PV and CSP) complement each other in areas of high solar 

irradiance and will be cost competitive with mid-merit/peaking as well as baseload power plants.  
o The potential to localise the manufacture of PV and CSP components is much greater than 

that of many other technologies, especially nuclear, but would require a guaranteed, sizeable 
future market in South Africa. 

o Distributed electricity generation has many advantages and has the potential to become the 
future grid.  
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Promoting the use of Biomass for advanced Biofuel Production in South Africa (Mr Abdul 
Petersen, Senior Researcher: Department of Process Engineering, SUN) 
 
Eskom’s Medupi and Kusile coal fire power plants are currently under construction at a cost of 
approximately R340 billion. The new plants will generate an additional 4.8 GW of electricity for the 
country but prompt concerns about their environmental impact, particularly in relation to water resources, 
greenhouse gas (GHG) and hazardous emissions.  
 
The transport energy sector’s net demand for fuel is about 23 billion litres per annum. The fuel is made up 
of 70% imported crude oil and 30% synthesis fuels. A new oil refinery was being built in Port Elizabeth 
and existing oil refineries in the country were being upgraded. Fracking in the Karoo was a possible future 
development. Current renewable energy projects include: 

• Electricity: Various solar farms and wind farms, hydro-electric power plants and biomass 
generated electricity from the sugar industry. 

• Biofuels: Biodiesel produced by farmers and a bioethanol plant with an annual capacity of 
100 million litres per annum.  

 
Strategic platforms for the promotion of renewable energy in South Africa include: 
• The National Energy Regulator of South Africa (NERSA), which is dynamic and recognises 

that successful renewable electricity is an integrated effort. 

• The South African Biofuel Strategy, which is out of touch with latest developments and 
ignores the roles of advanced biofuels. Bioethanol is the only type of biofuel considered in the South 
African Biofuel Strategy 

 
Bioethanol is the most abundant biofuel produced in the world. It is used as a fuel blend and is currently 
produced directly from food crops as a first generation fuel. It is a potential threat to food security and 
leads to the extensive use of fertilizers. Second generation fuels are produced from inexpensive 
feedstock and are more technologically intense.  
 
Scenarios of future biofuel production in South Africa include: 
• Integration of first and second generation fuels, maximising yield, reducing process costs 

and environmental impact, and resulting in cogeneration of electricity. 

• Bio-refinery concepts, where second generation fuels are produced as a co-product from 
high value chemicals from biomass. 

• Integration of second generation fuels into industries, providing second generation 
feedstock as wastes at minimal cost and reducing environmental impacts of waste disposal and 
capital investment.  

 
The stagnation of advanced biofuel technology in South Africa is related to its exclusion from the South 
African Biofuel Strategy, the lack of private investment and the complete absence of demonstration 
plants. Government investment in demonstration plants would be necessary in order for technological 
growth to take place. A study done by SUN confirmed that advanced biofuel production is economically 
competitive with renewable electricity production.  
 
The consequences of the stagnation of advanced biofuel technology include: 
• Missed opportunities for mitigating environmental impacts of industrial waste 

• High costs of electricity generated from large quantities of valuable resources, payable by 
consumers 

• Continued reliance on imported fossil fuels, and coal-to-liquids (CTL) and gas-to-liquids 
(GTL) technologies. 

• Eventual necessity to resort to mass first generation fuels that will compete with food 
production and limit the potential to reduce GHG. 

• Degraded land will remain unused. 
• Wasteful expense on biofuel research.   
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Comments and questions 
 
Unknown person: What is the outlook on renewable energy in Africa or the Southern Africa region, as 
the presentations have given a local perspective? The energy mix should stimulate economic 
development in the region.  
 
Prof. Wikus van Niekerk: There are various markets in Southern Africa. The one market has interaction 
with countries such as Mozambique, Zambia and Angola where there is a lot of hydro potential.  A 
sustainable long term grid would require discussions that include the other power resources. Southern 
African Development Community (SADC) should also have a discussion about energy and the 
contribution that each country’s resources can make to renewable solutions. It is worthwhile to use a mix 
of energy supply, alternating between one source (such as PV) in daytime and another at night.  
 
Dr Rebecca Maserumule: Government funding requires that a certain percentage of the components of 
the technology is locally manufactured in South Africa in order to ensure economic development in this 
country. Within SADC there is much mentioned about the use of gas and the implications of leveraging 
relationships to use energy most effectively. The question is always about the choice to make from the 
available options, such as whether to import gas from Mozambique or to produce electricity in 
Mozambique and import it to this country. Conversations about the best way forward in terms of 
developing SADC as well as ensuring South Africa has energy security are ongoing.  
 
Dr Michael Grant: Prof. van Niekerk presented a graph showing the decreasing cost of PV and 
increasing cost of the price per kWh paid by the utility for renewable energy. What is the current return on 
investment (ROI) duration and at what point would it be attractive for a distributed generation approach? 
 
Prof. Wikus van Niekerk: One of the key uncertainties in these calculations is the cost of electricity in the 
coming year as Eskom’s constraints are clear. The 8% increase is detrimental to the country as well as 
Eskom and is probably not sustainable. The cost of electricity in South Africa is likely to increase by more 
than 8% going forward. The calculations depend on this. At the same time the prices are coming down 
although it is unclear when and by what percentage. We did a project for one of the richest people in this 
country and when we presented it to him (showing a ROI of 10% or so, which is very low from an 
investment point of view) he said that the figure was unrealistically low and that it should be higher. If a 
successful entrepreneur can see the value in PV, then we should take note. PV is becoming known as a 
sound investment. 
 
Dr Michael Grant: How long would it take to offset the capital expenditure of PV and current electricity 
price in terms of savings?  I have heard that it would take about 7½ years. 
 
Prof. Wikus van Niekerk: There are numerous variables and therefore no simple answer to this 
question. We use models to calculate each individual case. The prime client is one that uses electricity 
from 8am to 5pm, such as a big shopping mall that has roof space. If they buy electricity from a 
municipality, PV will definitely be cheaper. It could take about 7½ years to offset the costs.  
 
Mr Barry MacColl: Eskom’s future business models show that we should encourage people to install PV, 
but we have to consider how this be done without affecting Eskom’s business model. Eskom would prefer 
to part of the roll out of PV rather than to be an observer. 
 
Dr Dawid Serfontein: There are hidden costs in most of the renewable energy options except in 
concentrated solar storage. Eskom generates power cheaply then adds transmission and distribution 
costs and the municipality adds taxes, making electricity expensive. If PV is installed and replaces the 
grid, power can be produced cheaper than it can be bought from a municipality. The costs of PV and wind 
energy presented by Prof. van Niekerk do not include these additional costs. Eskom’s transmission and 
distribution costs increase when there is a lot of PV. More peaking power than baseload power would 
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have to be produced. The swing between peaks is a problem for Eskom. If the size of the swing is 
increased, Eskom’s transmission and distribution costs would be higher in order for their budget to break 
even. Eskom dumps these costs on those who have to use the grid, mostly the poor, and there is no 
power saving. In Germany, the price drops in times of overproduction of power and sometimes they even 
sell power at negative prices.  
 
Prof. Wikus van Niekerk: I find that the energy debate is one of the least informed debates in South 
Africa. You are correct that it is the system that has to be addressed. One of the arguments against wind 
power is that if 1 GW of wind power is built in South Africa, it is necessary to build at least the equivalent 
of nuclear or coal power to back it up. Two studies showed that this is incorrect. The studies looked at the 
capacity factor of wind farms given the measured resource if they are distributed along a certain area 
where there is wind. Both studies showed that this would be 25%. The correct statement to make is the 
following: For every 1 GW wind farm built, 200 MW less baseload can be built. The sooner we have the 
right arguments based on studies the better informed we will be. We do research because we want to 
answer questions and so that we can understand the world we live in and in order to make informed 
policy decisions. The NSTF can play a valuable role in facilitating an informed debate based on studies, 
and identify and address the real questions such as what is going to happen to the future grid, what will 
be the financial impact by looking at the real data. The NSTF can play a role in organising collaborative 
research projects between the various energy groups in order to come up with credible evidence that is 
informative.   
 
SESSION 3: THE CASE FOR NUCLEAR 
 
Nuclear Power: Sunlight to Starlight (Dr Kelvin Kemm, CEO, Nuclear Africa) 
 
Overview 
South Africa has announced its intention to double electricity supply by 2035. The country is currently 
85% electrified and requires more electricity than most other countries in the region. The remaining 15% 
that is not yet electrified is in outlying areas with topography that is not conducive to power line structures. 
It is necessary to find appropriate, local solar, wind and biomass solutions in order to supply electricity to 
these outlying areas. South Africa’s energy solutions should not follow the pattern set by first world 
countries.  
 
Nuclear 

• Uranium and thorium are found in substantial quantities in South Africa and should be exploited. 
They can only be used to make electricity through a nuclear process.  

• The fuel elements used in the Koeberg nuclear power station are manufactured in South Africa. 
Pebble bed fuel is also made in this country. Recent results show that pebble bed fuel is the best fuel 
in the world. Approximately 65 nuclear reactors are being constructed around the world, 6 of these 
are in China. France’s power supply is nearly 80% nuclear and that country has the cheapest 
electricity in Europe. Denmark has the highest percentage of wind in Europe and the most expensive 
electricity in Europe.  

• The extreme green lobby against nuclear uses basic attack lines relating to the inevitability of nuclear 
accidents, leaking reactors, nuclear waste problems and the incompetency of African countries to 
cope with the complexity of reactors and nuclear energy production. Each one of these suppositions 
is disputed.  

• Environmentalism, the battle against litter and chemical pollution are worthy causes that are taken 
out of context when incorporated in government policy as carbon taxes, for example.  

• South Africa has decided to build reactors to supply a further 9600 MW of nuclear power for the 
country. Although there is scepticism about South Africa’s capability to construct nuclear plants, the 
government has stated informally that there is a 50% localisation target on the first nuclear reactor to 
be built, creating massive domestic economic advantage and employment opportunities, and 
demanding professionalism on all levels of the nuclear business.  

• South Africa’s National Nuclear Regulator (NNR) is a leader in Africa and the country has a 
significant high tech capability and core knowledge of nuclear.  



National Science and Technology Forum: Energy Workshop 

 

Proceedings of 4 March 2014  9 
 

• Reactor elements can be exported all over the world and construction of reactors has been 
modulised in recent years.  

• Pebble bed reactors do not require water and can therefore be located throughout Africa, wherever 
power is needed.  

• Public debates on nuclear and the environment are not based on reality. It is essential to keep the 
public appropriately and correctly informed in order to allow politicians to make decisions about 
nuclear. 

 
Other energy sources  

• South Africa’s coal fields are concentrated in a few parts of the country. The Koeberg Nuclear Power 
station on the West Cape coast supplies about half of the Western Cape’s electricity and the other 
half comes from the coal fields, traversing a distance equal to that from Rome to London. Port 
Elizabeth and East London are totally reliant on power that is produced elsewhere in the country. It is 
necessary for more electricity to be produced in different parts of the country, particularly if supply is 
to be doubled. The country’s coal resource should not be burnt but taken apart chemically and 
reconstructed to make other chemicals. South Africa is a world leader in processes to make petrol, 
diesel, aviation fuel, as well as numerous commodities from coal.  

• Hydro supplies are insufficient to produce a sustainable source of power in the future.  
• Solar and wind are viable sources of power, particularly in stand-alone applications.  
• Fossil fuel is energy that has been fossilised over many centuries and millennia. Coal and oil are 

actually nuclear energy, as is the sun.  
 
Skewing of the IEP results by flawed input model assumptions on the discount rate, external 
costs, intermittency costs etc. (Dr Dawid Serfontein, North West University (NWU)) 
 
Dr Serfontein presented reviews of the DoE’s IEP and the IPR update, which were conducted on behalf of 
the Nuclear Industry Association of South Africa. A number of serious flaws were found in the IEP. These 
flaws skewed the results and the implementation of the IEP would impact negatively on South Africa’s 
energy security and economy. The reviews found the following in respect of the flaws: 

• An unrealistically high discount rate was used (due to a mathematical error), massively 
underestimating the cost efficiency of nuclear power for reducing CO2 emissions. 

• Intermittency costs of wind and PV solar were not taken into account, greatly underestimating the 
Levelised Cost of Electricity (LCOE) from these renewables and artificially inflating their capacity. This 
flaw led to the IEP opting to build more PV and less wind turbines. “Time of day” electricity selling 
prices were not taken into account, unfairly benefitting intermittent sources, especially PV solar. 

• Figures related to CO2 emissions were manipulated through the importation of 90% of South Africa’s 
energy thereby ensuring that CO2 is released in neighbouring countries. This would cause massive 
local job losses, serious problems on the balance of payments and threaten national security. The 
methane release of shale gas, and not only CO2 release of coal, should be taken into account in the 
formulae used to calculate figures relating to emissions release.  

• External costs relating to gas, coal and nuclear were not internalised. New nuclear plants 
(Generation 3 and 4) are designed with built-in passive inherent safety features that prevent core 
meltdown. The probability that nuclear meltdown will occur in the new power plants is 100 times less 
than in the previous generation power plants. The external costs for nuclear would therefore be 50 
times less than external costs for coal. If this matter as well as a more realistic discount rate were 
taken into account in the IEP, nuclear would prove to be one of the cheapest options. 

 
Simulations were done based on LCOE as a function of the Weighted Average Cost of Capital (WACC%), 
and results showed that if the WACC is low then the cost of nuclear decreases substantially. In the case 
of coal, it is the fuel and not the capital cost that is costly. Studies that reflect nuclear negatively and the 
most expensive form of energy, assumed a WACC of 8% or higher while the realistic rate should be 3%. 
Correct mathematics proves that apart from hydro, nuclear is the cheapest power source in South Africa. 
The nuclear build rate should remain steady, giving cheap base electricity while it is supported by other 
energy sources, preferably gas, to accommodate peaking power. Nuclear is also the best option in terms 
of stimulating the economy and making money. If funded with cheap loans, new nuclear will produce 
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electricity at a much higher profit than coal. External cost of new nuclear (R0.005/kWh) is about 50 times 
lower than that of coal (R0.26/kWh). South Africa should therefore use nuclear as long term base 
technology, and peak technologies should be added. Rapidly deployable technologies should be added to 
accommodate shortages in supply. 
 
SESSION 4: ISSUES OF CHEMICAL ENERGY STORAGE 
 
Electrochemical Energy Storage (Dr Mkhulu Mathe, Manager: Energy and Processes Material 
Science and Manufacturing, CSIR) 
 
Of the available technologies in the country, electrochemical energy storage has been identified as a 
possible area of opportunity because the generation, distribution as well as the end users of this 
technology are already established.  
 
The CSIR’s Energy Material Group conducts research in electrochemical energy technologies and clean 
energy technologies (including hydrogen storage). Conversions are central to the catalysis, solar cell and 
membrane research done by the group, which is looking at combining all these skills to ensure 
participation in and contribution to renewable energy research. Joint research needs to be identified and 
criteria established for the selection of appropriate technology, as well as an adaptable mix of 
technologies to address this country’s energy needs.  
 
The CSIR’s Battery Research Centre (BRC) was restarted in 2008 to revive lithium-ion battery (LIB) 
research, and has made progress towards building a battery industry in this country. Energy storage 
presents an opportunity to collaborate and to produce real solutions to energy problems. 
 
Government’s strategy for mineral beneficiation addresses the value chain from mining to recycling. 
Although much research is being done in the other areas of the value chain, there is a lack of recycling 
projects pertaining to advanced battery technologies.  
 
Electric vehicles will become a reality in the near future and it was necessary to put in place strategies to 
introduce this new technology to society. Although 90% of the material used to manufacture batteries 
comes from Africa, no batteries are made in Africa and there is a lack of critical mass in LIB materials 
expertise in South Africa. Local manufacture of batteries for energy storage will become a crucial 
component of this process.  
 
The BRC’s successes include the production of batteries from electrocatalysts and membrane electrolyte 
assembly (MEA) fabrication. Although there has been progress in terms of fundamentals and internal 
application, much of the R&D has not transcended towards application and production.  
 
CSIR is involved in an ongoing discussion with regard to the establishment of an integrated energy 
research centre, a key focal point of impact and maximised use of funding. The NSTF could give input in 
to the CSIR’s intention to be a meaningful player in the energy space. 
 
Nanoporous Material in Energy Applications (Dr Ernst Langner, department of Chemistry, UFS) 
 
Dr Langner’s research in energy applications of nanoporous material focusses on the constructive use of 
technology that has the potential to be used destructively, and on how energy can be controlled, 
transported, produced and used wisely.  
 
One of the ranges of nanoporous materials, metal-organic frameworks (MOFs) are being investigated for 
the following applications: 
• as catalysts for biodiesel and hydrogen production 

• as polymeric electrolyte membranes (PEM) in fuel cells 
• for purification of gas for fuel cells 
• for methane and hydrogen storage for fuel cells 

• for CO2 capture from the atmosphere and flue gas. 
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Heterogeneous Catalysis: Efficient utilisation of energy (Dr Lizette Erasmus, Department of 
Chemistry, UFS) 
 
Sustainable production of energy goes hand in hand with ‘green chemistry’, which relates to the creation 
of products using chemical processes that are energy conserving, non-polluting, economically efficient 
and safe and healthy for workers. One of the pillars of green chemistry is the use of catalysts, which are 
substances that speed up a reaction without being consumed during the reaction. The advantages of 
catalystic processes include influencing sustainable production by preventing waste, maximising the 
economy of atoms, increasing energy efficiency and use as renewable feedstocks.  
 
Heterogeneous catalysis is essential for energy production (biomass to useable energy, fuel cells, solar 
cells) and for energy conservation. 
 
The Proposed Mix of Energy Sources for South Africa’s Future Transport Needs (Dr Michael 
Grant, Principal Engineer, R&D Department, Transnet) 
 
Transnet is a significant consumer of energy and consists of five divisional units: Freight rail, Engineering, 
National Ports Authority, Port Terminals and Pipelines. Transnet consumes the entire electrical 
component of the total energy usage of the South African transport sector, at a cost of R3 billion to 
Transnet in 2013. Almost 65% of Transnet’s total energy consumption is electricity, and its primary 
consumer is traction, influencing Transnet’s energy efficiency and energy mix to focus on traction. 
 
Factors influencing Transnet’s energy demand are:  
• Rail freight volumes 
• Engineering product sales 

• Berth lengths at National Port Authority 
• Cargo volumes 
• Head count 
• CO2 emissions (moving from road to rail results in decreased CO2 emissions and transport 

costs). 
 
Transnet is considering the following in terms of energy recovery and efficiency in the future:  
• Re-generation   
• Waste heat recovery  

• Motor and drive efficiency  
• Storage/grid tied energy 
 
Future energy sources under consideration by Transnet to replace current energy sources are:  
• Prime movers: Fuel cells, gas (engines and turbines), biofuels 
• Secondary sources: Solar and wind renewable energy, baseload capacity. 
 
SESSION 5: GENERAL DISCUSSION 
 
Dr Ernst Langner: Many South Africans live in remote areas that are unreachable in terms of electricity 
supply. Those who do not have electricity should be informed of the technology that allows wood fires (for 
example) to be put to good use. A wood fire can be used not only to cook food, but also to heat water, 
and to charge cell phone batteries. A lot of energy is used in an informal way. Informative and practical 
ways to use informal energy should be the topic of another NSTF forum.  
 
Dr Kelvin Kemp: This is a valid comment not only for South Africa but for the whole of Africa. A solar 
panel of the roof of a house produces enough electricity to drive a black and white TV and a few light 
bulbs. There is a lot of opportunity to make wind turbines, solar PV or biodigesters available for private 
ownership in certain situations. This can also be done on a large scale. A glass factory (for example) 
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could be located close to the CSP units in the Northern Cape and could electricity produced by the CSP 
at low cost. I believe that ideas to transmit power across thousands of kilometres and across international 
borders will not work as it is too dangerous politically. It is important to refrain from looking abroad and to 
neighbouring countries for solutions to our energy problems and rather to look at our local conditions and 
rely on the substantial brain power that is available in South Africa.   
 
Dr Dawid Serfontein: How does the technology for shale gas address peak power production? The 
experts tell me that the gas well gives gas at a reasonably constant rate. The gas must be converted to 
liquefied natural gas, which is more expensive, or pumped into a pipeline for storage purposes and be 
taken off at differing rates. Will this work in South Africa and would it supply gas for our peak power 
needs? 
 
Mr Dick Kruger: Johannesburg City still has a gas network. There is a constant supply of gas from Sasol 
and the network takes up the fluctuations. Much of the gas is used domestically, which means it supplies 
peak power but the rate of flow remains constant. The same principle could be applied on a smaller or 
large scale in South Africa. 
 
Dr. Johann Neveling: We should acknowledge that we are speculating about shale gas. At meeting I 
attended with researchers from 15 institutions, Shell indicated that it was willing to pay for basic research 
and nobody knew much about the shale gas in South Africa. We should not concern ourselves with shale 
gas until we know a lot more.  
 
Dr Karel von Eschwege: 
1) Is the Pebble Bed Modular Reactor (PBMR) still being developed and what is the future of this 
technology? 
2) What will happen once a nuclear reactor reaches the end of its lifetime and can it be safely disposed 
of?  
3) What are the long term expectations for nuclear waste? 
 
Dr Kelvin Kemp:  
1) The pebble fuel manufacturing plant in Pretoria has been built but is not utilised at all at the moment. 
The fuel is still being tested in various places around the world and it is performing very well. My view is 
that we could manufacture the fuel and sell it worldwide. 
2) Dismantling a reactor is not too much of a problem. The entire uranium enrichment facility at 
Pelindaba, the size of three rugby fields, was completely dismantled and used for uranium enrichment. 
The actual core of the reactor can be taken apart without much trouble. Industry faces much bigger 
issues than this. The modern reactors are much more effective and much safer than previous generations 
of reactors. It is important to dispel the ‘ideological war’ against nuclear and against any advancement of 
society. 
3) I do not believe that the high level waste in a reactor is a problem although it is made out to be so. 
There is very little high level waste. The entire waste produced by Koeberg over a period of some 27 
years is stored inside the building and in a storage container on the property. Coal ash produced over the 
equivalent period could not be stored indoors. The advantage of nuclear waste is that it can be disposed 
of in a responsible manner. A lot of the high level waste can be reused and reprocessed, and is worth 
more than gold.  
 
Dr Dawid Serfontein: Often the demand that is put to the nuclear industry is to completely rehabilitate 
the sites of nuclear reactors. This is very expensive as radioactivity is not contained. However, this 
demand is not made of any of the other energy sources. Radiation leaks must be addressed but a 
radioactive plant that is completely sealed, is not radioactive. The sites are well secured. Wise solutions 
need to be found to any potential problems.  
 
Dr Abdul Petersen: Those who are against nuclear are those choose green energy. What is the current 
risk of a nuclear disaster and are these costs taken into account in the overall cost of a nuclear project 
and in determining the price of electricity produced from nuclear?  
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Dr Kelvin Kemm: All these costs are taken into account from the onset of all nuclear projects. The costs 
of a potential accident are almost negligible. Fukushima, an old reactor, was slammed with the biggest 
earthquake followed by the biggest tsunami on record. The plant shut itself down on detection of the 
earthquake as it was supposed to, 55 minutes before the water hit the plant. This was a different matter 
as the water swept away the power lines that brought electricity to the cooling pumps and these switched 
to diesel power. The problem was that the diesel tanks had been put in the car park and were washed 
away by the water. The pumps then switched over to batteries, which were designed to last 8 hours. 
Once the battery power ran out, the reactors started to overheat and pressure built up inside the reactor. 
Management took a decision to release the gas by opening the valves, and the roof of the reactor was 
detonated by hydrogen gas. The water level decreased in the reactor and the fuel elements started to 
melt. There was a core melt down but nothing serious happened. The worst possible scenario took place 
and no harm came out of it. The fire at the oil refinery in close proximity to Fukushima was a far worse 
incident. The three nuclear incidents that have occurred in the world have not been as harmful as had 
been feared. Koeberg is designed to be much stronger than Fukushima. There is a huge 
misunderstanding by the public of the amount of time and money invested in designing and constructing 
nuclear plants and a general mistrust in the abilities of scientists and engineers to do the job properly.  
 
Mr Trevor Blench: The PBMR that Steenkampskraal Thorium Ltd is designing a so-called ‘generation 4 
reactor’, which is designed to be completely meltdown proof. A PBMR operated in Germany for 21 years 
and a Fukushima type of accident was simulated by switching off the coolant. The reactor performed as 
predicted and switched itself off. The same experiment was done successfully in China, under the 
supervision of the International Atomic Agency. There are different types of nuclear power and some 
types are safer than others. Even if the consequences of Fukushima and other incidents have not been 
all that serious there has been an effort to develop reactors that will be cleaner and safer in the future. 
Reactors will evolve rapidly and nuclear power will become safer.    
 
Dr Michael Grant: With reference to Fukushima, I am under the impression that the main reactor vessel 
cracked and leaked a substantial amount of radiated water into the Pacific Ocean. Is this true and was the 
crack caused by the earthquake or the tsunami? 
 
Dr Kelvin Kemm: It is still unsure what caused the crack, but it was possibly caused more by the molten 
metal at the bottom of the vessel, the expansion and leakage. The information published in newspapers 
was very misleading. Negligible radiation was measured but the Japanese panicked from a diplomacy 
point of view and declared precautionary evacuation areas. These were completely unnecessary and 
nobody died from radiation.  
 
Mr Dick Kruger: It is important to acknowledge that our current problems are caused by bad policy 
decisions. In 1998, Eskom had developed the basic design for a coal fire plant such as Medupi. Then 
government adopted a policy that Eskom could not build another coal fire power station and that mythical 
foreign investors would build power stations in South Africa. This advice came from a foreign aid 
programme. At the time, Eskom was producing electricity cheaply and had no debt and developed the 
technology required to burn low quality coal efficiently. Some of the investors were shocked when they 
found out that low quality coal was to be used in plants they would build. In 2004, Eskom was told to build 
a power station and had to gather together retired engineers and technicians to form project teams. In 
addition, the Energy White Paper of 1998 required municipalities to give their electricity business to 
regional distributors. This did not take place and today we still have disparate municipal electricity prices, 
in some cases more than 100% higher than the Eskom price. This is a bigger barrier to electrification and 
development than is acknowledged. CHAMSA wanted to set a good example by purchasing a fuel cell but 
this was too large for the needs of the building. It was impossible to sell electricity back to the 
Johannesburg City Council as they saw a loss of revenue. Municipalities are not promoting energy 
efficiency. Half the problem is not technology or resources, but the bad policy decisions around energy in 
this country. 
 
Dr Kelvin Kemm: I agree with Mr Kruger’s point about municipalities. For about two years, the City of 
Tshwane pleaded with its citizens to save electricity in whatever way. Eventually the City saved 8% 
electricity and soon afterwards the DoE announced an 8% increase in the electricity price. The 
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municipalities could not take the decrease in income. There is no intention to save electricity in South 
Africa. The intention is to double the consumption but this should be done wisely. South Korea has the 
same size population as South Africa and uses twice the electricity. People’s lives would be enhanced if 
South Africa could do the same.    
 
Mr Shingirirai Mutanga: Instead of driving certain technology and putting one technology up against 
another, we should ask how best we can come up with an effective, efficient energy mix that addresses 
the country’s energy needs. We need to use all the possible technology in order to meet the nation’s 
energy demand. Sasol’s vision of the breakthrough towards a low carbon future focusses on gas that is 
imported from Mozambique, coal (using green technologies), as well as an infusion of renewable energy 
sources. The IPPs could contribute to the energy solution but are not given a sufficiently enabling 
environment to do so.   
 
Mr Trevor Blench: Steenkampskraal Thorium is a mine in the Western Cape that mines the highest 
grade rare earth and thorium deposit in the world. Our mission is to develop and commercialise thorium 
as a nuclear fuel. We own the rights to the thorium that will be produced at the mine and we are working 
on a project to refine the thorium to achieve nuclear grade and to export it, probably to Europe. The 
leading part of the project is that after 7 years of work the first thorium fuel was inserted into a reactor in 
Norway and it is now undergoing irradiation and qualification tests as part of a five-year programme. The 
fuel is performing and generating power as expected and predicted. The objective of this programme is to 
qualify the fuel so that it can be licensed for use is existing light water reactors. One of the members of 
our consortium is a Scandinavian utility that operates 5 nuclear reactors. They have indicated that they 
would like to be the host reactor and provide the first commercial reactor for testing this thorium fuel in 
about 5 years’ time. The second thing we are working on is pebble fuel and we employ some of the 
people who worked on the PBMR programme. The fuel that was produced some years ago is being 
tested at laboratories and is performing very well. We have a programme to produce the fuel using South 
African technology. We are also designing our own small PBMR that will use thorium fuel. We plan to 
exploit the thorium resource that South Africa has, to produce thorium fuel and plan to produce a small 
modular reactor that would be applicable to African conditions.  
 
A number of people have mentioned that the obstacle for nuclear is the huge cost and the timeframes 
involved with building a 1000 MW light water reactor. We are designing a small reactor of 100 MW which 
we believe can be built in 2 years and cost a fraction of the cost of large reactors. These small reactors 
would be suitable for the small grids around Africa. These are very versatile in African conditions and can 
produce electricity as well as high quality steam, desalinate sea water, purify dirty water and produce 
hydrogen for fertilizers, addressing the three problems in Africa: food, water and power. 
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ANNEXURE A: ATTENDANCE   

NAME ORGANISATION 

Mr Shingirirai Mutanga Africa Institute  

Mr Johan Raath Cape Peninsula University of Technology  

Mr Dick Kruger Chamber of Mines of South Africa 

Dr Johann Neveling Council for Geoscience 

Dr Mkhulu Mathe Council for Scientific and Industrial Research 
(CSIR) 

Dr Rebecca Maserumule Department of Energy 

Mr Ramogale Sekwele Department of Water Affairs 

Mr Barry MacColl Eskom 

Mr Neil Alexander Expo for Young Scientist, Eskom 

Mr Josias M. Seabi National Research Foundation (NRF) 

Dr Dawid Serfontein North-West University 

Ms Jansie Niehaus National Science and Technology Forum 
(NSTF) 

Dr Kelvin Kemm Nuclear Africa 

Mr Phumzile Tshelane Nuclear Energy Corporation of South Africa 
(Necsa) 

Mr Marius Fox Steenkampskraal Thorium Limited (STL) 

Mr Trevor Blench STL 

Mr. Konrad Boshoff Transnet 

Dr Michael Grant Transnet 

Prof. Johan Grobbelaar University of the Free State (UFS) 

Dr Ernst H.G. Langner UFS 

Dr Karel G von Eschwege UFS 

Dr Lizette Erasmus UFS 

Dr Johan van der Merwe UFS 

Dr Wikus Van Niekerk University of Stellenbosch (SUN) 

Prof. Johann Görgens SUN 

Dr Shafick Adams Water Research Commission (WRC) 
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ANNEXURE B: ACRONYMS 
 
BRC Battery Research Centre  
CHAMSA Chamber of Mines of Southern Africa  
CSIR Council for Scientific and Industrial Research 
CSP Concentrated solar power  
CTL coal-to-liquids  
DoE Department of Energy  
GHG greenhouse gas  
GHI Global Horizontal Irradiance  
GTL gas-to-liquids  
GW gigawatt 
IEP Integrated Energy Plan 
IPP independent power providers  
IRP Integrated Resource Plan 2010-2030  
kWh kilowatt hour 
LCOE Levelised Cost of Electricity  
LIB lithium-ion battery  
MOF metal-organic framework  
MW megawatt 
NDP National Development Plan  
NECSA Nuclear Energy Corporation of South Africa  
NERSA National Energy Regulator of South Africa  
NNR National Nuclear Regulator  
NPC Non-Profit Company  
NRF National Research Foundation  
NSI National System of Innovation  
NSTF National Science and Technology Forum 
NWA National Water Act  
NWU North West University  
PBMR Pebble Bed Modular Reactor  
PV Photovoltaic Systems  
RE IPP PP (or REBid) Renewable Energy Independent Power Producer Procurement Programme  
ROI return on investment  
SADC Southern African Development Community  
STL Steenkampskraal Thorium Limited  
TW Terawatt 
UFS University of the Free State  
WACC Weighted Average Cost of Capital  
WRC Water Research Commission 
 



National Science and Technology Forum: Energy Workshop 

 

Proceedings of 4 March 2014  17 
 

 
SUMMARY 
 
General comments on the IEP 

• The forum questioned whether the Government’s IEP and IRP had taken full account of the available 
technologies, environmental impact, and the relevant R&D. 

• Policies already accepted by government that have not been implemented could have skewed the 
results of the IEP research process. 

• Flaws relating to an unrealistically high discount rate, the exclusion of intermittency costs of wind and 
PV solar, manipulation of figures related to CO2 emissions, and the fact that external costs relating to 
gas, coal and nuclear were not internalised affected the IEP results. Implementation of the IEP would 
impact negatively on South Africa’s energy security and economy. Correct mathematics proves that 
apart from hydro, nuclear is the cheapest power source in South Africa. The nuclear build rate should 
remain steady, giving cheap base electricity while it is supported by other energy sources, preferably 
gas, to accommodate peaking power. Nuclear is also the best option in terms of stimulating the 
economy and making money. External cost of new nuclear is about 50 times lower than that of coal. 
South Africa should therefore use nuclear as long term base technology, and peak technologies 
should be added. Rapidly deployable technologies should be added to accommodate shortages in 
supply. 

• There are contradictions between the IEP and the NDP, particularly with regard to external costs, and 
job creation and importation of electricity. 

 
Conclusions and recommendations  

• Eskom anticipated that baseload power in the next two decades would comprise gas, nuclear and 
coal, and that an increasing amount of independent power providers (IPPs) and renewable energy 
would enter the grid. 

• The outlook of the coal industry is optimistic as there is an ample resource base and export capacity, 
as well as anticipated increased domestic and export demand. 

• Fracking for shale gas in the Karoo will definitely be a game changer, but is still an emerging, long 
term option and not a current option for Eskom. Little is known about the shale gas in South Africa 
and much research needs to be done in this area.  

• South Africa has one of the best solar resources in the world with 50% more solar irradiance than 
Spain and 20% more than the USA, but it is not being exploited. The country should invest massively 
in trough CSP, as it is local, robust, lasting and simple. CSP has the largest potential to establish a 
significant manufacturing industry in South Africa.  

• A ‘symphony of renewables’, or combination of various forms of renewable energy will address the 
intermittent nature of power supply from renewable energy sources, ensuring consistent power 
supply. 

• Urgent steps should be taken to address the imminent depletion of fossil fuels, such as: 
o Initialise research and development into massive compressed air energy storage, especially as 

there is huge potential in South Africa. 
o Extensively electrify transport as soon as possible, especially railways, removing trucks, buses 

and taxis from the roads. 
o Develop local plant-oil engines, especially for tractors and trucks. It is vital to have a back-up plan 

in place in case of a sudden oil crisis. 
• Wind technology is well established worldwide and prices have stabilised. 

• Uranium and thorium are found in substantial quantities in South Africa and should be exploited. 
• Pebble fuel could be manufactured locally and sold worldwide. 
• It is necessary to find appropriate, local solar, wind and biomass solutions in order to supply electricity 

to outlying areas. South Africa’s energy solutions should not follow the pattern set by first world 
countries. 

• One of the ranges of nanoporous materials, metal-organic frameworks (MOFs), is being investigated 
for a range of energy applications.   

• One of the pillars of green chemistry is the use of catalysts, which have numerous advantages in 
increasing energy efficiency.  
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• A variety of future energy sources are being considered by Transnet to replace current energy 
sources, primarily fossil fuels. 

• Instead of placing the emphasis on a specific technology, we should ask how best we can come up 
with an effective, efficient energy mix that addresses the country’s energy needs. We need to use all 
the possible technology in order to meet the nation’s energy demand. 

  
Neglected technologies  

• Storage remains one of the most important challenges to the widespread use of renewable energy. 
• Storage options should focus on transportable forms of energy and energy density.  
• The stagnation of advanced biofuel technology in South Africa has numerous consequences to the 

advancement and sustainability of renewable energy and is related to its exclusion from the South 
African Biofuel Strategy, the lack of private investment and the complete absence of demonstration 
plants. Government investment in demonstration plants would be necessary in order for technological 
growth to take place.  

 
Environmental concerns 
The two new coal fire plants will generate an additional 4.8 GW of electricity for the country but prompt 
concerns about their environmental impact, particularly in relation to water resources, GHG and 
hazardous emissions. 
 
Gaps in research and data 

• There are challenges in accessing South African data that is supposedly publically available. There is 
a research gap in this regard and the matter needs to be addressed appropriately between the 
science community and government. 

• Important research opportunities are available in relation to gas supply options and sourcing strategy. 
• There is a need to address the current lack of collaboration and cross sector integration in water 

research and focus research on the interdisciplinary and trans-disciplinary areas.  

• More needs to be done at the research level to support horizon 2 and 3 type energy technology 
options, and capacity needs to be built to sustain and improve such options.  

• There is a need for demonstration projects and to close the capacity gap. 

• The high pollution risk related to fracking can be addressed through research.  
• Full research cooperation should be initiated with the BRICS countries towards development of 

thorium based reactors. 

• The development of photo-catalytic splitting of CO2 and H2O towards transportable energy should be 
actively supported. 

• It is essential to stay informed about all emerging energy technologies and improvements, and be 
adaptive. 

• Joint research needs to be identified and criteria established for the selection of appropriate 
technology, as well as an adaptable mix of technologies to address this country’s energy needs. 

• There is a lack of recycling projects pertaining to advanced battery technologies. 
• Electric vehicles will become a reality of the future and it was necessary to put in place strategies to 

introduce this new technology to society.  
• There is a lack of critical mass in LIB materials expertise in South Africa. Local manufacture of 

batteries for energy storage will become a crucial component of this process. 
• Although there has been progress in terms of fundamentals and internal application of 

electrocatalysts and MEA fabrication, much of the R&D has not transcended towards application and 
production. 

 
Policy and related issues  

• The correct frameworks and enabling environment for renewable energy must be in place at national, 
provincial and local government levels. 

• The South African Biofuel Strategy is out of touch with latest developments and ignores the roles of 
advanced biofuels.  

• SADC should also have a discussion about energy and the contribution that each country’s resources 
can make to renewable solutions. 
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• The energy debate is one of the least informed debates in South Africa. It is necessary to have the 
right arguments that are based on studies in order to be able to guide informed policy decisions.  

• Public debates on nuclear and the environment are not based on reality. It is essential to keep the 
public appropriately and correctly informed in order to allow politicians to make decisions about 
nuclear. 

• Environmentalism, the battle against litter and chemical pollution are worthy causes that are taken out 
of context when incorporated in government policy as carbon taxes, for example.  

• CSIR is involved in an ongoing discussion with regard to the establishment of an integrated energy 
research centre, a key focal point of impact and maximised use of funding.  

• Our current problems are caused by bad policy decisions.  
• Municipalities are not promoting energy efficiency.  
• IPPs could contribute to the energy solution but are not given a sufficiently enabling environment to 

do so.   
 
Proposals and comments relating to NSTF 

• The NSTF should organise a forum on transport energy. 
• The NSTF Energy Workshop was a perfect forum to begin a robust discussion around the role of 

science in supporting evidence based policy and planning. 
• The NSTF can play a valuable role in facilitating an informed debate based on studies and identify 

and address the real questions concerning the future grid and the financial impact by looking at the 
real data.  

• The NSTF can play a role in organising collaborative research projects between the various energy 
groups in order to come up with credible evidence that is informative.   

• Scientists need to offer alternative options that include renewable energy, and are urged to contact 
the DoE with ideas as to how to meaningfully incorporate externalities in a responsible way from an 
evidence based point of view. 

• The NSTF could give input in to the CSIR’s intention to be a meaningful player in the energy space. 
• Informative and practical ways to use informal energy should be the topic of another NSTF forum. 

(There is a lot of opportunity to make wind turbines, solar PV or biodigesters available for private 
ownership in certain situations). 

 
 


