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WCA – global industry association for coalAdvocating for the role of coal and low emission coal technologies



As electricity changes, coal retains an edge
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Presentation Notes
There are huge changes happening in the way electricity is being delivered globallyMore diverse energy mix – with different fuels and different challengesBut coal is still there. Not growing as fast as it has done historically … … but it may surprise you to know it’s forecast to grow well into the future (by about 11% to 2040)A smaller share of a bigger electricity pie, is still growth in absolute termsAnd actually, it will still be the single largest source of electricity globally in 2040So coal isn’t going away, but like everything else it’s changing, and that’s why it’s important we keep talking about it and how we use it. 



1.2 billion people live without access to electricity

 1.2 billion people 
worldwide live 
without access to 
electricity

 2.7 billion rely on 
traditional fuels 
for cooking
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16% of people worldwide lack access to electricity40% of the global population rely on the traditional use of biomass for cooking – that’s 2.7 billion peopleSub-Saharan Africa remains the region with the greatest concentration of energy povertyGrowth in incomes and improvements in living standards are severely hindered by lack of modern energy services



Coal is key in addressing global energy poverty
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In a 2011 study, the IEA said that coal will provide 50% of the on-grid electricity needed to meet its energy for all scenario.



Coal will drive India’s economic growth…

 Electricity demand in India is 
expected to average 4.4% pa 
over the next 25 years

 Coal generation capacity 
more than doubles, while 
renewables also increase 
significantly to meet demand

 IEA indicates that 
maintaining an adequate 
electricity supply represents 
a significant investment 
challenge requiring $2 trillion 
(in 2013 dollars)
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India is a country with a huge potential to be the next China, but big problems too230 million with no access to electricityStruggling power sectorModi Government reforms are having an impactMassive focus on renewables, but coal will be the backbone of supplyImportant for energy access, but also important to power up the business and industry that is the centre of Modi’s “Make in India” campaignMuch of India’s coal will be supplied domestically but a significant margin of imported coal will be needed for higher quality uses in both power generation and steel making



… and will be critical in powering up SE Asia

 The share of coal in power 
generation rises from 32% to 
50%

 Renewables-based electricity 
generation increases three and 
half times from today to 2040 
(481 TWh) 

 IEA highlights $2.4 trillion 
investment is required over the 
period to 2040. This represents 
around 5% of the global total, or 
one-third of China’s investment
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Possibly the biggest driver of the global coal trade will be Southeast AsiaWe talk of fuel switching in North America from coal to gas, the reverse is happening in Southeast AsiaSo even as renewable generation increases by 3.5 times, coal share of power generation grows from 32 to 50%The old tiger economies are coming back, and they will be using a lot of coal. Their domestic gas resources are slowly dwindling and they are looking to external suppliers to top up their domestic coal resources



Coal will be critical to China for decades

 China’s electricity demand 
growth will be around 4.8% 
to 2020, then decline to 
around 2% through to 2040

 Electricity generation from 
coal will be 4.3% higher in 
2040, despite its share of 
generation reducing from 
73% to 43%

 Non-hydro renewables are 
expected to increase 1200% 
over the same period (25% of 
world generation)
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China has been the real driver of coal in the world for the past 20 years, its lifted 600 million people out of poverty with an electrification and industrialisation strategy based on coalIt’s undergoing some fundamental changes, and the government is driving a significant increase in renewable power, but coal will continue its fundamental role for the foreseeable futureMuch of the reduced demand for coal at present in China is connected to ceasing its use in small industrial and domestic boilers



Coal, not gas, leads the charge in Asia…
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You might notice in those graphs that gas is not expected to play a particularly large role in AsiaThat is demonstrated by investment in coal-fuelled power generation in Asia versus that for gas. Coal investment out-paces gas more than 6 to 1(As an aside it’s positive to note how much of the new build uses high efficiency versus subcritical coal)



… because its costs are far lower
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And that’s not just because of low fuel costs or energy security considerationsThe background infrastructure costs for gas, eg, pipelines, ports, conversion facilities before you even build the power plant itself are huge, 5 times more than for coalIn fact the background infrastructure costs are often more than building the power plant itself! 



So the global coal fleet is at its youngest in decades
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Because of all this investment that is occurring in Asian coal-fuelled power, the world’s coal fleet averages about 13 years of age. Plants in Asia are particularly young. There is a lot of talk about coal plants being stranded assets in Asia – but these plants have at least 20-30 years left to run.Do we serious believe they are going to be shut down early when they are so critical to energy supply in the region?That’s why we need to be focussing on a technological answer for coal. More about that in a moment.



The Paris Agreement includes low emissions coal
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Coal and low emissions coal technologies are in fact a part of the Paris AgreementThe basis for the Paris Agreement is the INDCs – countries saying what will work for them22 countries now have HELE technology in their NDC (amongst them Japan, China and India); all countries that are using coal should be looking to use the most efficient technology; it’s positive that it’s achieving that recognition, we need to maintain the momentumA small number include CCS, but we know countries totalling more than 2/3 of global emissions are committed to CCS



New technology dramatically reduces CO2
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HELE coal is importantIncreased efficiency reduced emissions33-40% 2Gt saving = India’s CO2 emissionsCan be considered pre-CCSModern emission control tech to improve air quality



 The most important 
near-term action to 
reduce CO2 emissions is 
to increase the efficiency 
of coal-fired power plants

 1% increase LHV 
efficiency =  2–3% points 
decrease 
in CO2 emissions

Efficiency improvements can significantly contribute to 
CO2 emission reductions
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HELE technologies are a group of technologies developed to increase the amount of energy that can be generated from a coal plant while decreasing emissions. Moving the current average global efficiency rate of coal-fired power plants from 33 to 40% by deploying more advanced technology could cut 2 gigatonnes of CO2 emissions (equivalent of India’s annual CO2 emissions).



Japan: Isogo Power Station – Ultra Supercritical Technology 
(Courtesy of J – Power)

China: Waigaoqiao No3 Power Station, Pudong New Area of 
Shanghai – 500MW

 Japan and China have been the most active in 
building USC plants

 J-Power upgraded their 1967 sub-critical Isogo 
38% efficient coal-fired power plant to an USC 
43% efficiency plant with SOx, NOx, PM reduced 
to less than 1/3 of previous levels

 China’s Waigaoqiao plant has a capacity of 
5,000MW and China is relying on these larger, 
advanced units for dispatch to displace higher 
emission from older, less efficient power stations

 The units have integrated advanced air quality 
control systems, yielding non-carbon air emissions 
well below China’s latest more stringent 
standards, and also below comparable standards 
in North America and Europe

Cleaner coal is real but needs more action
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Modern low emissions coal technologies are in existence and commercially operating today. They are currently being installed and used in many countries and are proven to provide efficiency gains and are financially viable.The IEA has forecast an increase in new HELE coal plants in the next 25 years. According to the Agency’s latest forecast, 730GW of these highly efficient plants will be built by 2040, and that more than half of the coal fleet in developing countries will increasingly consist of HELE plants by 2040. 



WCA proposes the PACE concept to support HELE

 International platform to help drive deployment of HELE technologies in developing and 
emerging economies

 Public private partnership

 Currently seeking partners to help build an initial alliance 
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The World Coal Association has proposed setting up PACE – a Global Platform for Accelerating Coal EfficiencyThe vision of PACE would be that for countries choosing to use coal, the most efficient power plant technology possible is deployed. The overriding objective would be to raise the global average efficiency of coal-fired power plants and so minimise CO2 emissions which will otherwise be emitted while maintaining legitimate economic development and poverty alleviation efforts.



The potential impact of HELE is significant in a global 
context
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HELE technologies increase the efficiency of a coal-fired power plant and significantly reduce emissions and on a global scale they have the potential to make a huge impact and prove to be more far more effective than many of the climate actions we’ve already tried.If a global initiative was in place to increase the average efficiency of the global coal fleet to the level of off-the-shelf technology, its 2 gigatonnes of savings would place it fourth on this list of 20 activities. It would be more than three times more effective in reducing CO2 emissions than the global deployment of all non-hydro renewable energies combined.



CCS has faced a tumultuous policy environment
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Generally accepted that CCS is a critical climate technologyBut support for it has been inconsistent globally, especially compared to renewables (In the period 2007 to 2016, value of global policy support for renewable energy deployment was around US$800B. Total value of policy support for deployment of CCS over all time is around $20B)This is why it hasn’t taken off to the degree that was talked about 10-15 years ago Consistent, stable, reliable policy that treats CCS as an emerging, but not yet fully deployable technology is what will see it flourish



There are real challenges to high renewable 
penetration
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On the left – role of REN v fossil in Germany under the energiewende in a low “weather” month as little as 4% comes from REN – on a month long or seasonal basis even the most advanced talked about storage can deal with this Therefore need fossil or nuclear – in Germany its coalMy home state of SA shut down its last coal plant last year Shortly after a weather event knocked out a lot of its power system – was much harder to get started up again with only RENInterconnector going into coal in VictoriaSummer power struggles due to lack of generation  Grids need balance and voltage control, only baseload can supply this



ASEAN’s Energy Equation

‘Coal and Cleaner Coal 
Technologies’ (CCT) were 
identified as a key 
programme area in APAEC 
2016 – 2025

‘ASEAN Energy Equation’ 
provides a comprehensive 
analysis of the energy 
security and sustainable 
development opportunities 
that CCT provide
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Southeast Asia is forecast to become a global energy demand centre – including coal. The region recognises that the future energy mix must balance social, economic and environmental imperatives.In response, the bloc has delivered the ‘Action for Energy Cooperation (APAEC) 2016-2025 Phase 1: 2016-2020’. Coal and cleaner coal technology (CCT) receives equal prominence to renewables and energy efficiency.‘ASEAN’s Energy Equation – the role of low emission coal in driving a sustainable energy future’ provides comprehensive analysis for the energy security and sustainable development opportunities that CCT promotes as identified in APAEC 2016-2025. The report’s insights provide the framework for the ‘Call to Action’ as detailed in the conclusion.



Cleaner coal is the lowest cost option 
among the low-carbon technologies

20

Presenter
Presentation Notes
As demonstrated in the graphs on this slide, the various coal-fuelled power generation technologies are the lowest cost option available for mass deployment. Geothermal energy may compete with coal on a cost basis but it has limited deployment potential beyond certain jurisdictions, therefore limiting its credibility as a baseload source of electricity. More advanced coal technologies have a slightly higher LCOE compared to subcritical coal, however, this is due to the initial higher capital costs. Removing this initial construction component, the operating costs are largely determined by fuel costs, so more efficient cleaner plants that burn less coal will have lower operating costs. Moreover, cleaner coal plants tend to have a lower fixed cost, due to higher levels of automation and less maintenance.



Improving coal efficiency delivers cost 
benefits locally and emissions reductions 

globally
Promoting HELE deployment across ASEAN 
would result in significant carbon emissions 
reduction to global benefit.

Shifting the region’s forecast coal capacity 
in 2035 from the current mix to ultra-
supercritical would reduce cumulative 
emissions by 1.3 billion tonnes.

This is an equivalent reduction of –
The yearly emissions from China, United 
States and the EU (top three CO2 
contributors), or
Three years of international shipping, or
More than four years of international 
aviation
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ASEAN is making a transition away from older, less efficient subcritical stations towards HELE coal-fuelled facilities.In 2014, research indicated that subcritical technologies represented more than 90% of installed capacity and 70% of coal capacity additions for the year. Current research, however, suggests that almost half of coal stations under construction or in development are expected to make use of advanced HELE technology. However, opportunity exists for further improvements. While the environmental benefits from deploying HELE technologies are well understood, restrictive financing regimes may lead to developers accepting lower efficiency and poorer emission rates due to the initial higher construction and material cost differences between subcritical and HELE technologies.Shifting the region’s forecast coal capacity in 2035 from the current mix to ultra-supercritical would reduce cumulative emissions by 1.3 billion tonnes.



Mobilising finance will be an important factor in 
realising this outcome… 
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Increasing investment in coal efficiency to make USC the default technology choice could lead to a 15% decrease in cumulative emissions. This is an equivalent reduction of: The yearly emissions from China, United States and the EU (top three CO2 contributors), orThree years of international shipping, orMore than four years of international aviation.



…The benefits are significant 
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A 20% investment increase could lead to CO2 abatement equivalent to closing 32 older less efficient coal-fired power stations.



Investment to ensure an efficient coal fleet in 
Southeast Asia is vital for global climate ambitions

Enhanced investment in coal to improve efficiency is arguably one the 
most effective mitigation actions available 
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Consider a hypothetical scenario in which policy makers had US$1 billion to spend with the objective of producing the highest levels of electricity with the lowest emissions profile. This graph plots several potential approaches.In the first scenario, the investment could be directed to continue the transition in Europe from gas (CCGT – baseline) to renewables. This would result in moderate reduction in emissions, although much lower levels of electricity generation.Secondly, the investment could fund a transition away from subcritical coal (SubC – baseline) to wind and solar deployment in ASEAN. This too is impractical given the much lower levels of electricity generated.In the final scenario, for the same level of expenditure, investment in HELE would achieve a similar level of CO2 emissions reduction to the deployment of renewables in Europe, while generating up to three times more electricity.



1. Statement emphasising continued commitment to the 
deployment of cleaner coal technologies 

2. With necessary support from partners, member states 
commit to enhanced action, ultimately leading to a 
pledge to end the use of subcritical coal (where feasible)

3. Calling on the international community to provide support 
for cleaner coal technology deployment

WCA encourages ASEAN Member States to 
adopt ‘ASEAN’s Energy Equation’s Call to Action’
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WCA calls on ASEAN member states to adopt the measures outlined in the ‘Call to Action’ and plans to work with them in the coming months to realise these aims 



www.worldcoal.org
info@worldcoal.org
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