
CLEAN COAL: NET-ZERO SOLUTION    
OR ANOTHER SMOKESCREEN?

WHAT MUST BE DONE TO DRASTICALLY REDUCE CARBON EMISSIONS?
Coal combustion can never be clean. The burning of carbon-emitting fossil fuels, such 
as coal, will always lead to the release of harmful carbon emissions into the Earth’s 
atmosphere. Hence, all coal-generated power is a major contributor to the climate crisis. 

To reach net-zero emissions by 2050, as is clear in the climate science, we must drastically 
reduce our reliance on coal-fired power. South Africa is a signatory to the Paris Agreement 
on climate change, yet 73% of South Africa’s energy is still derived from coal. 

As part of global commitments and collective efforts to limit climate change impacts, 
some governments and energy industry leaders have proposed a range of approaches 
including some termed “clean coal”. 

Some believe that these “clean coal” technologies and processes will allow the continued 
provision of coal-generated electricity while adequately addressing its Earth-warming, 
emissions impacts. However, most of these technologies are prohibitively expensive, and 
they will not help South Africa and the world in achieving net-zero and climate-resilient 
economies by 2050. 

There is another potentially viable technology known as carbon dioxide removal which has 
great potential but is still a long way from being ready to achieve the scale that is required.

TOWARDS AN EQUITABLE TRANSITION TO A LOW-CARBON CLIMATE-RESILIENT ECONOMY

HOW DO CARBON EMISSIONS 
AND AIR POLLUTION DIFFER?
“Carbon emissions” is a term 
commonly used inter-changeably 
to describe greenhouse gases, 
even though there are four main 
greenhouse gases. These four are 
carbon, methane, nitrous oxide and 
fluorinated gases. 

While greenhouse gases absorb and 
trap heat which cause the warming 
or “greenhouse” effect on the Earth, 
air pollution refers to the presence 
of substances in the atmosphere that 
have a negative effect on air quality, 
hence on environmental well-being 
and human health.

South Africa’s coal-fired plants are 
estimated to be responsible for 
over 2 200 deaths annually, from 
direct air pollution. The province 
of Mpumalanga is also the world’s 
largest air pollution hotspot.
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CDR: SOME CARBON SEQUESTERED 
Net negative emissions. Necessary technology for the long term balancing of non-fossil emissions.



WHY “CLEAN COAL” TECHNOLOGIES ARE NOT CLIMATE-FRIENDLY SOLUTIONS

ADDRESSING COMMON “CLEAN COAL” MYTHS ABOUT THE THREE TECHNOLOGIES
MYTH: Flue-gas desulphurisation addresses climate change.

TRUTH: The technology does not reduce carbon emissions at all (it only captures sulphur dioxide 
which is not considered a direct greenhouse gas) and therefore does not address the causes and 
impacts of climate change.

MYTH: Carbon capture and storage is a mature technology.

TRUTH: The process has not been tested at a large-scale, and most trials have been discontinued 
because they are financially unviable. Both scale of storage and economic viability are hurdles that 
have not been overcome, despite decades of research and investment.

MYTH: Carbon capture and utilisation reduces carbon emissions.

TRUTH: The captured carbon is typically used in processes and/or products which later release CO2 
back into the atmosphere, thus still contributing to climate change.

MYTH: Clean coal technologies will save jobs.

TRUTH: The coal industry is declining because of mechanisation and the fourth industrial 
revolution-related development combined with the necessary global disinvestment from coal. Since 
“clean coal” technologies are expensive, they would necessitate further investment in automation to 
reduce costs and coal will continue to shed jobs in any case.
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90% OF CO2  STORED UNDERGROUND,10% OF CO2 EMITTED
Not carbon neutral, very expensive

CARBON CAPTURE AND STORAGE (CCS) FLUE-GAS DESULPHURISATION (FGD)
NO IMPACT ON GHG EMISSIONS, 100% OF CO2 EMITTED
Not carbon neutral

CARBON CAPTURE AND UTILISATION (CCU) 90% OF CO2  REUSED, BUT ULTIMATELY 100% OF CO2 EMITTED
More efficient than single use but not carbon neutral
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CCU collects 
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products
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UNDERSTANDING “CLEAN COAL” TECHNOLOGIES AND THEIR REAL CLIMATE IMPACTS
CARBON DIOXIDE REMOVAL (CDR)

WHAT IS IT? CDR refers to the process of removing carbon dioxide from the atmosphere. Since this is 
the opposite of emissions, practices or technologies that remove CO2 are usually described as a means of 
reaching “negative emissions”. The process is sometimes largely referred to as greenhouse gas removal if it 
entails removing gases other than CO2. There are two main kinds of CDR: 
• Enhancing existing natural processes that remove carbon from the atmosphere by increasing its uptake by 

trees, soil, or other land and ocean carbon sinks. 
• Using chemical engineering processes, including capturing CO2 directly from the ambient air and storing 

it elsewhere (e.g. underground). 

WHAT IS THE POTENTIAL FOR CDR? Some carbon dioxide removal is likely required to limit global 
temperature rise to 1.5°C, both to cancel out hard-to-mitigate residual emissions (e.g. process emissions 
from cement) and to reduce atmospheric carbon dioxide concentration in the event of temperature 
overshoot scenarios. There is a range of approaches that could be used (in principle) to remove carbon 
dioxide from the atmosphere at a large scale, but they all carry risks, and their social acceptability can differ 
depending on the context. In order to achieve real climate benefits, emissions removal through CDR should 
be permanent and the quantity of emissions removed should be larger than those emitted through the 
processes required. 

“It should be noted that CO2 removal technologies are unable, or not yet ready, to achieve the scale of 
removal that would be required to compensate for current levels of emissions, and most have undesired side 
effects.” (IPCC, 2022).
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FLUE-GAS DESULPHURISATION (FGD)
WHAT IS IT? FGD is a set of technologies used to remove sulphur dioxide gas from exhaust fumes at fossil-
fuelled industrial plants such as chemical manufacturing industries and coal power stations amongst other 
things. It is done through an industrial process which uses chemical reagents, to remove the sulphur dioxide 
before the exhaust gas is released into the atmosphere. 

WHY IS IT NOT A CLIMATE-FRIENDLY SOLUTION? South Africa is legally required to use flue-gas 
desulphurisation anyway, but this technology only captures sulphur dioxide, which is not considered 
a direct greenhouse gas. Therefore, the FDG technology does not help in mitigating climate change. In 
addition, Eskom has claimed that the cost is too high to implement. 

CARBON CAPTURE AND STORAGE (CCS)
WHAT IS IT? CCS is a process that involves the capture of carbon dioxide emissions from sources like 
coal-fired power plants and transporting them to a geological formation deep below ground for long-term 
storage. It is implemented to prevent the greenhouse gases from entering the atmosphere.  

WHY IS IT NOT A CLIMATE-FRIENDLY SOLUTION? CCS can only work if coal power generation is replaced 
by renewable energy technologies. CCS together with burning of fossil fuels is also not part of the long-term 
transition to a clean energy future in South Africa. Alternative tools, such as renewables like solar and wind 
power technologies, are already available. Furthermore, the technology is costly. South Africa is spending 
$38 million for a facility that can store 50 000 tonnes of carbon per annum by 2030. The Eskom plant 
Medupi alone puts out 30 million tonnes of greenhouse gases per year. The country needs to reduce the 
emissions by 45% by 2030 to reach net-zero by 2050, and it will not be possible through the use of CCS.

CARBON CAPTURE AND UTILISATION (CCU)
WHAT IS IT? CCU is the process of collecting carbon emissions from large-scale sources such as power 
stations, and instead of storing them, they are used in other industrial processes or even in the manufacture 
of consumer products like drinks, chemicals and fuel.

WHY IS IT NOT A CLIMATE-FRIENDLY SOLUTION? CCU still emits greenhouse gases although it happens 
at a later stage when it is reused. As such, CCU is not carbon neutral. Moreover, it can be potentially energy- 
and water-intensive, thus still has environmental impacts, including climate change. Carbon neutrality is 
only possible with CCU if the energy used in the process is 100% renewable. In addition, the carbon dioxide 
must originate from the atmosphere or sustainably produced biomass. If these two conditions are not 
met, the harmful emissions from CCU could even be significantly higher than those emitted by standard 
petroleum-based fuels, and are unlikely to provide a significant reduction in any case.

Carbon dioxide removal, with a swift reduction in the burning of carbon-emitting fossil fuels, must be considered if South 
Africa is determined to reach collective targets of net zero by 2050. However, inexpensive decarbonisation of our energy 
system through renewable power is preferable, because real CO₂ removal will remain costly for many decades. 


