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COP21 

Latest in a series of United Nations annual negotiations on CO2 
emissions reduction and climate change. 

Closed in Paris on 12th December 2015, with the Paris Agreement, 
which officially comes into force in 2020. 

Committed to limit global warming to “well below” 2˚C above pre-
industrial levels. 

 
"For the first time ever, almost every 
country has committed to cut its 
carbon emissions in order to achieve 
a collective goal. 
 
The agreement sends a clear and 
unequivocal signal to the private 
sector – a global political intention 
to shift to a low carbon, and 
ultimately zero carbon, future." 
 
- KPMG 
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Global CO2 emissions 2013 

Coal 43%  

Oil 33% 

Gas 18%  

Cement 6%  

Coal is being targeted 
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Oil 

• Biggest global energy source 

• Central to transportation as a fuel, to 

industry as a source of carbon for petro-

chemicals and to agriculture 

• Huge advantage of high energy density 
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The necessity to keep using oil may put even more pressure on the use of coal as a way of 

reducing global emissions 

Oil and gas v. coal 

Gas 

• Now abundantly available in world markets, at prices lower 

than $10/MMBTU that make it competitive with coal for 

electricity generation – gas replaced coal as the biggest 

producer of electricity in the USA in April 2015 

• Also a source of carbon for fuel, petro-chemicals and 

agriculture, and produces electricity with less than half the 

emissions of coal 
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IEA World Energy Outlook 2014 

Rest of World 
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China 

South Africa 

Russia 

Japan 

India 
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China 
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OECD Europe 

New Policies Scenario (4°C by 2100) 450 Scenario (2°C by 2100) 

~ 13% 

~ 53% 

IEA global coal demand scenarios (2013) 
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CCS 

• The cost of CCS is expected to add ~ 30% to the cost of a unit of electricity 

• Additional issue for South Africa is inadequate suitable storage capacity 

Can coal reduce its emissions? 

7 



Fossil fuel markets are enormous, with key competitive advantages - huge capital, complexity and 

risk, huge barriers to entry in the market. It is very expensive and politically hard to consciously 

close down such a powerful industry and replace it. Thus action on climate change has stalled for 

decades.  

Generally if demand for fossil fuels increases, prices go up because the newer reserves, such as 

deep sea or Arctic oil, cost more to develop. They may get cheaper through market shifts and 

over-supply, as they have recently, but they can’t keep getting cheaper and they can never get any 

better. 

But the new emerging energy system of renewables and storage is a technology business – more 

like ICT, with lots of competitors. As demand rises, prices keep falling, quality keeps rising, change 

is rapid and market disruption is normal and constant.  

Thus the incremental but steady progress in renewables technologies will progressively impact 

more and more on the use of fossil fuels (coal and gas) for electricity generation. 

Renewable energy v. fossil fuels 
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Technically feasible maximum available energy 

Solar 15 000 TW 

Wind 10 TW 

Wind-driven ocean waves < 5 TW 

Hydro 1 TW 

Geothermal < 1 TW 

Tidal < 1 TW 

Ocean currents < 1 TW 

Total Primary Energy Supply 2015 16 TW  

Vaclav Smil 

  

13 fossil fuel  + 
3 other 

Solar energy resources are vastly greater than anything else  

What about renewable energy? 
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The current energy system has an enormous amount of embedded capital which cannot be 

abandoned within  even a couple of decades, let alone years e.g. R 300+ billion investment in the 

Medupi and Kusile coal-fired power plants. 

It takes time to build the human and industrial support capacity to achieve substantial 

deployment on new systems. 

 

 

 
 
 

http://www.mckinsey.com/Features/Resource_revolution.aspx 

Energy transitions take time 

It took coal 50 years to rise from 1% 

to 10% of the world's energy supply 

(taking over from wood). 

It took oil 30 years and gas 50 years. 

However, while energy sector 

transformation rates are typically 

slow, key parts of the energy 

system and end-use markets can - 

and have - undergone rapid and unforeseen change e.g. shale gas happened in less than 10 years 
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PV cell efficiencies are still increasing  

Disruptive technologies: solar PV - efficiencies 
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PV costs are dropping and will continue to do so 

Disruptive technologies: solar PV - costs 
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A failed battery technology in the auto sector 
(too hot, too heavy) might well be perfect for 
home energy storage .... with an addressable 
end market of 2 billion. 
 
Utility-scale storage is more likely to use pumped 
storage and flow batteries. 
 
 

http://www.economist.com/node/21604174/print 

Disruptive technologies: storage 
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http://www.economist.com/node/21604174/print 

The momentum created in Paris will only accelerate development. 

On the sidelines of COP21, several high-profile billionaire entrepreneurs, including Bill Gates, Mark 
Zuckerberg, Richard Branson and Patrice Motsepe, launched the Breakthrough Energy Coalition.  

It will invest in early-stage clean energy companies across a range of sectors, such as electricity 
generation and storage, transportation, and agriculture.  

Disruptive technologies 
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South Africa has had its chance to industrialise, but it didn’t achieve the social objective of lifting 
people out of poverty – as China has done and India and Brazil are doing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

'Emissions per capita' is a legitimate framing of the problem, and it would be naïve to believe 
that there is no international pressure on SA to reduce its emissions. 
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South African initiatives on emissions reduction 

http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=751 
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South Africa has pledged to follow a trajectory in which emissions will 
peak between 2020 and 2025, plateau for approximately a decade, and 
then decline. 

 

 
 

 

 

. 

 

 

South African initiatives on emissions reduction 

South Africa has based its 
trajectory largely on the 
promulgated IRP 2010 
Policy Adjusted Scenario 
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The outlook for South African coal – local power generation 
Based on promulgated IRP 2010 Policy Adjusted Scenario 
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New coal is: 
• Medupi & Kusile = 9.6 GW 
• Coal (PF, FBC, Imports) = 6.25 GW 



The outlook for South African coal – local power generation 
Based on promulgated IRP 2010 Policy Adjusted Scenario 
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New coal is: 
• Medupi & Kusile = 9.6 GW 
• Coal (PF, FBC, Imports) = 6.25 GW 



http://www.eqmagpro.com/wp-content/uploads/2016/01/2015-12-
09-India-coal-imports-peak-1.pdf 

The outlook for South African coal - exports 

India 
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South African initiatives on emissions reduction 

DEA is introducing carbon budgeting. Some 
companies have been selected for a pilot 
exercise which is now well underway, and 
budgeting will become mandatory for all 
companies from 2021.  

 

 National Treasury intends to introduce carbon taxation 
in 2017 (2018?).  

While this initiative is not unaligned with the global 
response, it is causing some concerns in an economy 
that is still both energy-and carbon-intensive and that is 
reeling from the effects of the electricity shortage and 
the commodities downturn.  
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South Africa's energy plans 

It is unclear at this stage how the COP21 outcomes will influence South Africa's future energy mix. 

Government seems to be pressing ahead with plans to 
• Import liquefied natural gas; 
• Build a nuclear fleet; 
• Install more wind and solar capacity. 
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The amounts from these sources and from coal and hydro 
will only be become clear in 2016 with the expected release 
of the Integrated Energy Plan, the Gas Utilisation Master 
Plan and the Integrated Resource Plan for electricity. 



Conclusions 

For many reasons, it seems that coal will 
probably remain as a significant part of the 
global and South African energy mix for 2? 
decades: 

• The current energy system has an 

enormous amount of embedded capital 

which cannot be abandoned within  

even a couple of decades, let alone 

years 

• It takes time to build the human and 

industrial support capacity to achieve 

substantial deployment on new systems. 

But, working against this: 

• Carbon pricing 

• Public opinion 

• Renewable energy cost reduction 

• Technology breakthroughs e.g. in 

electricity storage 

• Perception breakthroughs e.g. belief 

that distributed solar alleviates energy 

poverty better than coal 

• Unknown unknowns 
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