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POLICY STATEMENT 

 

WESSA unequivocally supports the goal of getting South Africa to net zero CO2 emissions by 2050 and the 

urgent need to adapt our energy systems (and lifestyles) to achieve this. We encourage too a pathway 

approach to this goal that sets earlier targets at localised, sector, and entity levels and identifies critical 

mitigation and adaptation actions that build to a net zero point. 

 

We recognise that this will require some major “transitions”, particularly in how we think about energy, 

how we produce and use it, and the impacts on jobs and livelihoods built around existing and new energy 

systems. In South Africa this will require in our view five key energy transitions: firstly, in how we generate 

(and distribute) electricity, shifting from mainly (centralised) coal power generation to mainly 

(decentralised) renewables; secondly transitioning from high-density fossil fuel driven production systems, 

to a range of renewable energy systems, which capture and attempt to concentrate low density energy; 

thirdly, how we transport ourselves and our goods, for instance switching to electrified public 
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transportation, and requiring a transition from internal combustion engine powered vehicles (ICE) to 

electricity-powered transport systems (EV’s and other); fourthly, in how we cook our food and heat our 

homes, transitioning from coal and wood home fires to electrical or sustainable biomass sources of heating 

and cooking; and finally, in how we finance and operate electricity generation, distribution, and 

consumption, which will require transitioning away from government as sole provider to government as co-

producer and facilitator of power/energy systems.  

 

In all these transitions due care must be taken to ensure that the transitions are “just” in that they do not 

amplify existing inequalities, seek to redress those inequalities, and address the loss of work and livelihoods 

that arise from technological changes.  

 

We also need to recognise the fundamental role that energy systems and consumption plays in  the 

“business as usual” mindset that is driving climate change and biodiversity loss, and that unless we rethink 

what sustainable development means, and how we implement it, we will simply swop out one energy 

source for another, without any positive impact on reducing emissions and land use.  

 

In general, WESSA supports energy generation solutions that:  

1. Are assessed to be a combination of “best fit” and “minimal harm” to the specific country and local 

ecosystem conditions.  

2. Adhere to the principle of sustainable development (in which social, economic, and environmental 

considerations are evaluated and addressed).  

3. Employ the practice of collective stewardship in which all of society carries responsibility for 

addressing the challenge. But that such doesn’t absolve the polluter from paying, and importantly 

environmental justice principles must guide energy decisions, which includes enabling 

marginalised and disadvantaged communities to participate in the decision-making and 

beneficiation process. 

4. Promote more efficient and reduced per capita consumption 

5.  Reduce or swop-out consumptive lifestyle and practices that are energy intensive for those that 

are less so, for instance reducing dependence on high-energy grown foods and clothes, composting 

organic waste, minimising food waste and more 

 

Ultimately, energy is an enabler, that if used sustainably can significantly improve lives and livelihoods, and 

something we cannot now live without. But we need to recognise that we are largely blind to how it is 

generated and used, what it costs a society both directly and through externalities, and that simply 

swopping one form of generation for another doesn’t address the fundamental assumption that growth 

can be infinite without negative consequence to humans, species, and the planet as a whole. We therefore 

need a change in our energy use behaviour to accompany a change in its production.   

 

CONTEXTUAL INFORMATION 

 
The science, and now increasingly the daily experience of many across our planet, is clear: climatic and 

habitat conditions best suited to human wellbeing are rapidly changing. These changes include CO2 

concentrations in the atmosphere higher than any previous time in at least 2 million years; global warming 
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of 1.1oC above pre-industrial 1750 levels; and biodiversity (habitats and species) loss at an extinction-event 

level scale, amongst other.  

 

The recent changes to the climate are our own doing, namely they’re caused by human activity, principally 

through the unabated emission of greenhouse gases (GHGs). GHG emissions, like a run-away train that isn’t 

showing signs of slowing, are in turn due to “unequal historical and ongoing contributions arising from 

unsustainable energy use, land use and land-use change, lifestyles and patterns of consumption and 

production across regions, between and within countries, and among individuals” (IPCC AR6 Synthesis 

Report, March 2023, p.4).  

 

As the IPCC’s Sixth Assessment Synthesis Report also makes clear, we are on course to exceed 1.5oC global 

warming during the 21st century and will find it very hard to limit warming below 2oC based on what 

countries have voluntarily committed to through their nationally determined contributions (NDCs). 

Concerningly, the World Meteorological Organisation’s (WMO) latest State of the Climate 2024 – Update 

for COP29 report states that the January to September 2024 global average temperature is at 1.54 (±0.13) 

°C above pre-industrial levels, and while the 1.5 threshold hasn’t been breached on their long-term track, it 

is the first time we’ve reached that temperature average.  

 

In short, climate change is here, and we’re not doing enough to prevent cumulative and exponential 

change to the planetary conditions we need for our own ongoing wellbeing.  

 

What is to be done? The IPCC is clear, “limiting human-caused global warming requires net zero CO2 

emissions” (IPCC AR6 SYR 2023, p. 20) And in turn, getting to the net zero CO2 emissions target by 2050 (as 

is required to keep us below 1.5oC warming) will “involve rapid and deep and, in most cases, immediate 

greenhouse gas emissions reductions in all sectors this decade”.  

 

In 2020, it was estimated that 91% of global CO2 emissions came from fossil fuels and related industry, 

whereby fossil fuels were being used mainly for the generation of electricity, followed by their use for 

transport and then heating. Specifically, oil (33%), coal (27%), and gas (24%) collectively comprise 84% of 

our total energy use. Consequently, rapid, deep, and sustained change is specifically required in our 

energy (production and use) systems.  

 

In South Africa we produce and use energy in four main ways: 

1. Electricity primarily generated by Eskom; of which 80-85% is generated from burning coal 

2. Wood/coal-fired cooking and heating fires 

3. Fossil-fuel propelled vehicles (internal combustion engines using either heavy oils, diesel, or petrol)   

4. Organic – animal, human, plant internal energy systems and decomposition     

 

Two important points need to be made upfront. Firstly, the continued high use of wood/coal-fires to cook 

and heat homes in South Africa marks a complex development challenge rooted in rural-urban divides; 

persistent inequalities founded in colonial and apartheid systems; and unemployment and poverty cycles 

driven by an extraction-based economy that exports its mineral wealth. However, to change that requires 

moving current heating and cooking by means of wood and coal fires, to electrical sources. Which informs 
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our second point, namely that humans in the 21st century cannot live without electricity; it is integrated and 

embedded into our lifestyles and critical to our livelihoods, mechanised structures and industrial networks.  

 

But we also now know that the way we generate electricity is heating the planet we depend on, polluting 

the air we (and other life forms) breathe, and using vast amounts of water in the process. As Max Roser of 

The World in Data explains, “the world faces two energy problems: most of our energy production still 

produces greenhouse gas emissions, and hundreds of millions lack access to energy entirely” 

(https://ourworldindata.org/energy). Thereby the horns of the dilemma, we cannot live without (electrical) 

energy and need to expand its use to make life better for all. But how we generate the energy we use is 

steadily changing climatic conditions on the planet that will detrimentally effect all of humanity. In short, 

electricity is both the problem and the solution.  

 

In South Africa, much of our debate and focus on energy has been taken up with the question of “load-

shedding” or more accurately, rolling blackouts. In essence when the demand for electricity outweighs the 

supply, Eskom forces a restriction of supply of 1GW per load-shedding stage. The reasons for -, and 

solutions to load-shedding are complex, and will be covered in a separate policy position, but it is important 

for us in South Africa to separate out symptom from cause, and not to rush to an energy solution simply 

because it will supposedly solve the crisis in the short-term - energy choices have long-term and embedded 

consequences. We must choose wisely. 

  

When looking at where our electrical power comes from, it is important to note that there is no form of 

electricity generation that does not impact the climate negatively or damage ecosystems/reduce 

biodiversity. But energy production/power generation systems are not all equal. The relative and holistic 

impact of different systems varies greatly, with fossil fuel sources being exponentially of greater harm to 

people and the planet than renewable energy (RE) sources. That is not to say that RE production has no 

impact, on the contrary, RE systems require energy to build, mine minerals to make them, and when no 

longer functional require disposal of. Therefore, in understanding impact, it’s important to compare power 

production systems across the lifespan of the technology – that is from cradle to grave (e.g., from what is 

mined to what rehabilitation is required post closure of operations); to include “externalities” in the 

evaluation of options (e.g., waste disposal costs, illness from air or radiation pollution, road decay from 

trucks shipping the fuel, etc.); and to understand the relative value of the measure being applied to assess 

impact (e.g., the bird mortality from turbine blades as compared to bird mortality from buildings, roads, 

electrical lines, and coal pollution).  

 

We will expand on specific technologies in supplementary position papers, but as a general point we 

support the transition away from fossil fuels to using renewable sources of energy production. And while 

nuclear (commercially available Generation 3 models) and gas can serve as a bridging source in countries 

with existing infrastructure, these are not options for South Africa given our lack of infrastructure and the 

likelihood of any future investment becoming “stranded” by the rapid advances in renewable and 

supporting technology. Bio-gas power generation from “natural” resources typically has led  to biodiversity 

loss and competition with food production, and in our view such an approach does not mitigate but rather 

amplifies the high carbon-use challenge. For such systems to be beneficial and sustainable the biomass 

value chain needs to be seen holistically, including its role in reducing heavy-fuel oil industrial systems, the 

removal of alien vegetation, and offering smoke-free cooking and heating options through pelletisation 

https://ourworldindata.org/energy
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options.  Green hydrogen and green ammonia, wave and current power, and small modular (nuclear) 

reactors (SMRs) are in the early stages of their technology development and will need closer consideration 

if and when they reach commercial viability. In our view, roof-top solar, mini-turbines, and (floating) off-

shore wind resources have the potential for greater use and representation in the energy mix in South 

Africa. 

 

In the discussion about energy use, an oft overlooked strategy in reducing the impact of power generation 

are the opportunities for improving the utilisation of energy, in short, energy efficiency - using less 

electricity and using it more effectively. In response, we call for energy to be treated as a scarce resource in 

the design and utilisation of electrical devices and machinery, and in the public communication about 

energy usage. Regulations and product designs should require the highest possible efficiency outputs of 

electrical components, and incentives must be employed to balance and shift demand to non-peak times.  

 

In part, the energy crisis in South Africa is rooted in a global shift from centralised power generation and 

large-scale state-owned utilities, to decentralised localised and often privatised power provision. Driven by 

the shift to renewables, a decentralised system has the potential for greater citizen and community 

participation (also referred to as “socially-owned” systems) in power generation – part of which is shifting 

citizens from being “consumers” to “prosumers”. We hold that national and local government policies (e.g., 

feed-in tariff rates and systems) and services (e.g., local grids) should be opened for and geared to 

promoting a mix of (renewable) local generation and micro-grid options, including the possibility of 

community cooperatives and home generation alongside privatised options. 

 

Important too is to recognise that there are large and vested interests, both corporate, political, and geo-

political, in what technology is chosen to produce energy. The public relations campaigns employed by the 

different industries that aim to influence decision-makers, media, and citizens in support of their 

technology, often use information selectively, seek to redirect attention away from their flaws, sometimes 

misrepresent key facts, employ influencers or NPOs/think-tanks to proactively drive key industry-friendly 

talking points, hire “fixers” to shepherd projects through political and administrative corridors, or 

“greenwash” their value chains with glossy adverts and seemingly good intentioned projects. It is important 

therefore for government, media and the public to be aware of the public relation campaigns and to 

critically interrogate the detail of industry claims about the technology being promoted. This includes 

examining a technology’s (global) history of operations. The caution holds for both renewable and fossil 

fuel industries, and applies equally to environmentalist claims and campaigns, WESSA included. In short, 

each technology, and arguments for/against should be weighed on their merits and suitability for South 

African conditions, its people, and its eco-systems. 

 

Specifically, in deciding on what power generation systems to use, we hold that several factors need to be 

holistically and carefully considered before energy decisions are made. We suggest amongst other, the 

following (not in order of priority): 

1. How efficiently does the technology work and what is the energy return on energy invested? For 

instance, start-up time, shut-down time, how frequently does it need to be maintained, what 

capacity does it deliver on average, what’s its lifespan - how long will it last?    

2. Life-cycle cost and sustainability (environmental, social, economic) aspects 
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3. What exists currently, and where is the technology and the industry supporting it going – will it be a 

“stranded” asset by the time it comes on stream? 

4. Cumulative and legacy impacts – who evaluates and polices long-term impacts, who will clean up 

the mess, and is the cost and responsibility of doing so provided for today? 

5. What other natural resources are required to operate the technology, specifically water, soil, and 

air? 

6. What supply and distribution networks are in place or still need to be built (e.g., grids, gas 

pipelines, charging stations)?  

7. Affordability – both for the national fiscus and the individual citizen, small business, or company? 

8. How will the energy production system be financed and on what terms? For instance, will it be 

based on a build, own, operate (BOO) financing systems, and if so, how will they operate? 

Specifically, are input-variables index-related, what security is used - will it allow seizure of state 

assets like ports on default, etc.?  

9. Ownership/accessibility to the technology – are there components (e.g., enriched uranium) that 

need to be exclusively sourced and on what basis?  

10. Availability of -, and the extraction/mining requirements of the fuel/natural resource the 

technology relies on (oil, gas, sun, wind, water, underground thermal, uranium, hydrogen, waves, 

currents)? 

11. What minerals (including rare earth minerals) are used to manufacture component parts and their 

recycling ability, including the total of earth/soil needing to be mined and conditions (especially 

labour practices) where such are mined?  

12. Does it include public participation processes that seek input especially from under-resourced and 

marginalised communities? 

13. Political and geopolitical interests – what will the piper charge? 

14. What are the waste/pollution outputs and disposal requirements of the entire value chain?  

15. Employment in energy solutions vs. employment in industries that require electricity – jobs are 

primarily created by industries and businesses reliant on reliable electricity supply, is that where 

the focus is?  

16. Decommissioning of production facilities and restoring mined land – who will monitor and 

evaluate, and will the entity be around to pay for future liabilities? 

17. Who generates what revenue (private, municipal, national) along the entire value chain, and how 

does that impact their decisions about energy choices? 

18. Industry lobbying and public relations (and disinformation) campaigns – do they listen, is their 

focus on the integrity of their processes or influencing decision-makers?  

 

6. Some key energy concepts: 

• Demand profiles: typically, a 24-hour demand profile (when people use electricity) shows peaks in 

the morning and early evening (when geysers and stoves are mostly used), a trough during the day 

when people are at work, and a significant drop-off in use from late night to early morning when 

most people are asleep. However, in South Africa’s case (due to the high use by industry and 

commerce) we have a “tabletop” profile, which display slight peaks in the morning and evening, 

but a relative shallow trough during the day when factory machines are running.  

• Thermal: many power generation systems essentially work like a large kettle that uses steam from 

heated water to drive the turbines that generate electrical power.  
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• Baseload: the minimum amount of power available to the grid that is required at all times of the 

demand cycle. Essential to keep fridges, medical equipment, industrial furnaces, computer servers 

and other equipment operating 24/7.   

• Peaking and mid-merit power: peaking power is a power source that comes on-line when the 

demand is at a daily high and at short notice. Mid-merit power typically bridges the gap between 

baseload and peaking power. A key aspect of power technology is whether it can “follow”, as in 

whether its output can be ramped up or reduced to match demand – often referred as 

“dispatchable” power. Gas power, either via open-cycle gas-turbine (OCGT) which are less efficient, 

or via closed-cycle gas-turbine (CCGT) that are more efficient, are typically the preferred means of 

peaking and mid-merit power. Nuclear and coal plants have limited capability to follow. In 

renewable systems, battery and other storage options will increasingly fulfil this role. 

• Variable vs. intermittent supply: you may have heard the term “the wind doesn’t always blow, or 

the sun doesn’t always shine” as a critique of the variable-supply nature of renewable energy; or in 

support for baseload (continual-supply) power generation (gas, coal, and nuclear) systems; or as an 

argument that RE cannot supply 100% of energy to a grid. At issue is the predictability of supply 

more than the assurance of continual supply. To deal with variability in supply, renewable power 

has brought with it live-trading of energy and shorter prediction cycles (e.g., 1-hour projections) to 

address predictability. In South Africa, it is somewhat less of an issue as the combination of wind 

and solar generally matches our demand profile; and given the geography and size/width of the 

country, the wind is always blowing somewhere, and we have high irradiation levels across a large 

part of the country. 

• Renewable energy: energy produced from nature-based sources such as wind, sun (irradiation), 

hydro, geo-thermal, sea currents, bio-gas, and wave action, that in theory are unlimited and are not 

depleted by their use in the generation of the power, that in effect “renew” themselves.  

• Low-carbon: energy sources that have a low level of CO2 emissions, typically benchmarked against 

coal-plant emissions, and ranking/rating may also depend on whether the focus is just on 

production emissions or emissions along the entire value chain. Whilst nuclear and (green) 

hydrogen/ammonia are low carbon sources of power, their sources are finite and don’t qualify as 

renewable in that they deplete their power source. 

• Green: a broad category description that varies from country to country as to what power sources 

are considered environmentally friendly or of low environmental impact.  

• Cumulative impact: power generation technologies are complex systems that have impacts across 

many areas and across decades. Understanding the holistic impact of a power generation 

technology is important in understanding its full benefit or negative effects. 

• Capacity factor (CF): Capacity factor is a measure of power plant efficacy; the ratio of the actual 

average electrical power a plant delivers over time to the nominal (nameplate) power it can deliver 

at peak conditions. If a coal plant is rated at 1000 MW, that’s its maximum (nameplate) capacity, 

but what it actually delivers to the grid will be less, due to maintenance, breakdowns, stoppages, 

wet coal, etc. This will also vary between different models and makes of the same technology, and 

country/utilities managing the power plants. By example the 2021 CF in the USA for nuclear was 

92.7%, coal is 49.3%, wind 34.6%, and solar PV 24.6%. In South Africa for 2022, the CF of nuclear 

was 61.8% (vs. 74.6% in 2021), coal was 50.1% (54.2%), wind stood at 33.6% (35.8%), and solar PV 

at 24.8% (26.4%).  And taken monthly, by example for SA in 2022 solar PV peaked at a CF of 29.3% 

in January and was lowest in June at 18.4% (the month of the winter solstice thus less sun).  
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• Energy availability factor (EAF): is the amount of energy available compared to installed capacity, 

and when used for a specific technology is effectively the same measure as CF. However, in SA the 

measure is used to understand the availability of all power plants as a whole. 

 

7. Some key facts relevant to South Africa’s energy challenge: 

• 1 gigawatt (GW) = 1 000 megawatts (MW) = 1 million watts.   

• In 1965 coal generated power delivered some 16,140 TWh globally, in 2021 that figure stood at 

44,473 TWh 

• In 2010 the IEA predicted that solar would generate some 630 TWh globally, that figure was 

reached in 2019, 16 years ahead of world expert’s predictions. By 2022 solar  was generating 

double the 2019 amount. 

• Most recently USA’s grid-scale battery capacity grew by 900% in 3 years 

• Estimates of SA’s place in global emissions rankings ranges from 12th to 15th highest carbon emitting 

country globally (depending on source) - largely because it is one of the world’s top 5 coal users. 

China, USA, India, Japan and SA account for 82% of the world’s consumption of coal. It is estimated 

to have the highest carbon intensity in the G20.  

• Eskom is responsible for 43% of SA’s carbon greenhouse gas emissions and 25% of Sub-Sahara 

emissions. Eskom’s emissions per year equal: 71 tons (ash) particulates, 804 000 tons Nitrogen 

Oxide, and 206.8 million tons CO2 

• Eskom, the #1 user of coal-to-steam generation systems in the world, and 5-6th biggest power 

utility globally, currently supplies 90% of SA’s electricity, 80% of which is from its 15 coal-steam 

power plants that have an installed generation capacity of 39.8 GW in total.  

• Consequently, Eskom is considered the world’s worst polluting power company and Mpumalanga 

(encompassing the Highveld crescent layout of coal generation plants) is the world’s largest air 

pollution hotspot  

• Other sources of Eskom electricity generation include (installed capacity): nuclear (Koeberg): 1.9 

GW; diesel (OCGT’s): 3.4 GW; pumped (storage): 2.7 GW; and hydro: 600 MW. Independent power 

producers generate via wind 3.4 GW and solar PV of 2.3 GW  

• In 2022, while Eskom’s installed capacity stood at 52.4 GW, the country’s peak demand was only 

34.6 GW (vs. 36.7 GW in 2010), but Eskom’s energy availability factor (EAF) stood at 58.1% (vs. 

61.7% for 2021) meaning that only just over half of Eskom’s nominal capacity was available to the 

grid. 

• “Loadshedding” (1 000 MW per stage of load reduction) began in 2007 with 176 GWh shed, 

became constant in 2018, and in 2022 equalled 11 529 GWh (or 3 773 hours in duration). By May 

2023 it had already surpassed all of that load shed in 2022. 

• Eskom electricity customers went from 1,7 million (1996) to 6,7 million customers (2022)  

• 94% of Eskom customers are residential but only account for 17,9% of electricity sold, and 35% of 

peak demand  

• Residential growth accounts for only 12% of increase in electricity supply since 1994, the majority 

comes from the mechanisation of industry production facilities 

• Biggest users by sector are redistributors (municipalities) at 89,591 GWh, industrial at 50,150 GWh, 

and mining at 30,629 GWh 

• The Energy Intensive User Group (EIUG) consists of 27 industrial concerns (which includes Anglo 

American, Mondi, Glencore, Sasol, Implats, Afrox, ArcelorMittal, Harmony, Rand Water, amongst 



 
 
 
 

9 

others) and accounts for 40% of SA’s electricity consumption. The EIUG employs some 600,000 

people, and generates more than 20% of SA’s GDP 

• Eskom’s biggest single customer is the South32 (previously BHP Billiton) aluminium smelters in 

Richards Bay (the Hillside smelter draws 1 205 MW) and Mozal (47% of its power comes from 

Eskom) in Mozambique. In total the smelters account for 5% of Eskom’s capacity and operate at a 

significant tariff discount 

• Municipalities (restricted by legislation as to revenue sources) generate on between 20% and30% 

of their annual revenue from the on-sale of Eskom generated electricity – meaning new 

technologies such as rooftop solar generated locally for on-site use threaten that revenue stream.   

• The Eskom grid has 399 546 km of power lines across SA 

• Eskom’s electrical grid was originally designed to supply mines and railway lines and then to get 

coal-fired power from highveld across the country using an East Rand to Cape Town main power 

line. Consequently, connecting renewable resources, based in different locations to coal plants and 

coal reserves, is constrained by grid capacity (the wires aren’t large enough in the areas they 

produce).  

• The Renewable Energy Power Producer Procurement Programme (REIPPPP) administered by the 

DMRE, Treasury and Development Bank of SA had procured by June 2017 some 6,422 MW of RE 

power supply via 4 bid windows and 112 projects. Total investment = R194 Bn, of which foreign 

sourced = R53,4 Bn (FDI in 2015 = R22,6 Bn). Bid windows 5 (confirmed in 2021) and 6 (2022) was 

intended to add another 31 projects and a total of 3 583 MW to the SA grid, but many of those 

projects have been delayed due to financial viability and lack of grid access 

• Operational REIPPPP completed projects to date number 88 projects  
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