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Abstract: With the ever-increasing demand for coal, particularly in the developing world, the use 

of low emission coal technologies becomes increasingly important if international targets on 

climate change are to be achieved. The two principal avenues for reducing carbon emissions from 

coal-fired power generation are through use of high efficiency, low emission power plantsand 

carbon capture, use and storage. 
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1. INTRODUCTION 

 Despite its poor environmental credentials, coal remains a crucial contributor to 

energy supply in many countries. Coal is the most wide-spread fossil fuel around the world, 

and more than 75 countries have coal deposits. The current share of coal in global power 

generation is over 40%, but it is expected to decrease in the coming years, while the actual 

coal consumption in absolute terms will grow. Although countries in Europe, and to some 

extent North America, are trying to shift their consumption to alternative sources of energy, 

any reductions are more than offset by the large developing economies, primarily in Asia, 

which are powered by coal and have significant coal reserves. China alone now uses as much 

coal as the rest of the world. 

 The continuing popularity of coal becomes particularly obvious when compared to 

the current production figures with those from 20 years ago. While the global reserves of coal 

have decreased by 14% between 1993 and 2011, the production has gone up by68% over the 

same time period. Compared to the 2010 survey, the most recent data shows that the proved 

coal reserves have increased by 1% and production by 16%. The future of coal depends 

primarily on the advance of clean coal technologies to mitigate environmental risk factors, 

CO2 emissions, in particular. Today Carbon Capture Utilisation and Storage(CCS/CCUS) is 

the only large-scale technology which could make a significant impact onthe emissions from 

fossil fuels. It is, however, still at the pilot stage and its future is uncertain, mainly because of 

the high costs and efficiency penalty. 

 Coal is playing an important role in delivering energy access, because it is widely 

available, safe, reliable and relatively low cost. One of the major challenges facing the world 

at present is that approximately 1.2 billion people live without any access to modern energy 

services. Access to energy is a fundamental pre-requisite for modern life and a key tool in 

eradicating extreme poverty across the globe. 

 Coal resources exist in many developing countries, and this report demonstrates that 

many countries with electricity challenges, particularly those in Asia and southern Africa, are 

ableto access coal resources in an affordable and secure way to fuel the growth in their 

electricity supply.  
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Coal will therefore play a major role in supporting the development of base-load 

electricity where it is most needed. Coal-fired electricity will be fed into national grids and it 

will bring energy access to millions, thus facilitating economic growth in the developing 

world. 
Coal reserves: top 5 countries 

 

 
Reserves (Mt)                   Production (Mt)              2011 R/P 

 

Country 2011 1993 2011 1993 years 

UnitedStatesof America 237 295 168 391 1 092 858 >100 

RussianFederation 157 010 168 700 327 304 >100 

China 114 500 80 150 3 384 1 150 34 

Australia 76 400 63 658 398 224 >100 

India 60 600 48 963 516 263 >100 

Restof World 245 725 501 748 1 805 1 675 >100 

 

Global total 
 

891 530 
 

1 031 610 
 

7 520 
 

4 474 
 

>100 
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2. COAL IN THE GLOBAL ENERGY MIX 

 Coal remains central to the global energy system. It is the world’s largest source of 

electricity, accounting for around 40% of global electricity production. It is currently the 

world second largest source of primary energy, and is widely expected to replace oil as the 

world’s largest source of primary within a few years. Coal’s dominant position in the global 

energy mix is largely due to the fact it is abundant, widely distributed across the globe and 

affordable.Wide distribution of coal is demonstrated in this report with major coal deposits 

existing on every continent. This report estimates there are 869 billion tonnes of coal reserves, 

which based on current production rates should last for around 115 years, significantly longer 

than conventional oil and gas reserves. Particularly important are the significant coal reserves 

in Asia and southern Africa, two regions of the world that face major challenges in providing 

energy to their populations 
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Unlike conventional oil and gas reserves, estimates of coal reserves can often be 

underesti- mated. Rather than a lack of coal resources, there is lack of incentive to prove up 

reserves. Exploration activity is typically carried out by mining companies with short 

planning horizons rather than state-funded geological surveys and there is no economic need 

for companiesto prove long-term reserves.  

 Efficiency in coal-fired power generation will play an important role in the future 

production of electricity. This is particularly the case with the potential of higher efficiency 

power genera- tion to reduce CO2 emissions. 

Improving efficiency levels increases the amount of energy that can be extracted from 

a single unit of coal. Increases in the efficiency of electricity generation are essential in tack- 

ling climate change. A one percentage point improvement in the efficiency of a conventional 

pulverised coal combustion plant results in a 2-3% reduction in CO2 emissions. Highly effi- 

cient modern supercritical and ultra-supercritical coal plants emit almost 40% less CO2 than 

subcritical plants.In 2011 roughly 50% of all new coal-fired power plants used HELE 

technologies, predom- inantly supercritical and ultra-supercritical coal combustion units. 

However, about three quarters of all operating units today use non-HELE technology. 

Efficiency improvements include the most cost-effective and shortest lead time actions 

for reducing emissions from coal-fired electricity. This is particularly the case in developing 

and transition countries where existing plant efficiencies are generally lower and coal use in 

elec- tricity generation is increasing. 

 Although the deployment of new, highly efficient plants is subject to local constraints, 

suchas ambient environmental conditions and coal quality, deploying the most efficient plant 

pos- sible is critical to enable these plants to be retrofitted with CCS in the future. 

Efficient plants are a prerequisite for retrofitting with CCS – as capturing, transporting 

and storing the plant’s CO2 consumes significant quantities of energy. Highly inefficient 

plants will undermine capacity to deploy CCS technologies. 

Improving the efficiency of the oldest and most inefficient coal-fired plants would 

reduce CO2  emissions from coal use by almost 25% representing a 6% reduction in global 

CO2 emissions. (By way of comparison, under the Kyoto Protocol, Parties have committed 

to reduce their emissions by “at least 5%”.) These significant emissions reductions can be 

achieved by the replacement of plants that are < 300 MW capacity and older than 

25 years, with larger and significantly more efficient plants and, where technically and 

economically appropriate, the replacement or repowering of larger inefficient plants with 

high-efficiency plants of >40%. 

 Coal is a global industry, with coal found in over 70 countries and actively mined in 

50 countries. Coal is readily available from a wide variety of sources in a well-supplied 

worldwide market. Coal can be transported to demand centres quickly, safely and easily by 

ship and rail. A large number of suppliers are active in the international coal market, ensuring 

a com- petitive and efficient market.Converting coal to a liquid fuel (CTL) – a process 

referred to as coal liquefaction – allows coal to be utilised as an alternative to oil. 

South Africa has been producing coal-derived fuels since 1955. Not only are CTL 

fuels used in cars and other vehicles, but South African energy company Sasol’s CTL fuels 

also have approval to be used in commercial jets. Currently around 30% of the country’s 

gasoline and diesel needs are produced from indigenous coal. The total capacity of the South 

African CTL operations now stands in excess of 160,000bbl/d. 
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 CTL is particularly suited to countries that rely heavily on oil imports and have large 

domestic reserves of coal.Fuels produced from coal can also be used outside the 

transportation sector. In many devel- oping countries, health impacts and local air quality 

concerns have driven calls for the use of clean cooking fuels. Replacing traditional biomass or 

solid fuels with liquefied petroleum gas (LPG) has been the focus of international aid 

programmes.LPG however, is an oil derivative– and is thus affected by the expense and price 

volatility of crude oil. Coal-derived dime- thyl ether (DME) is receiving particular attention 

today as it is a product that holds out great promise as a domestic fuel. DME is non-

carcinogenic and non-toxic to handle and generates less carbon monoxide and hydrocarbon 

air pollution than LPG.Underground coal gasification (UCG) is a method of converting 

unworked coal - coal still in the ground - into a combustible gas which can be used for 

industrial heating, power genera- tion or the manufacture of hydrogen, synthetic natural gas or 

diesel fuel.In the last few years there has been significant renewed interest in UCG as the 

technology has moved forward considerably. China has about 30 projects using underground 

coal gasification in different phases of preparation. India plans to use underground 

gasification to access an estimated 350 billion tonnes of coal. 

 South African companies Sasol and Eskom both have UCG pilot facilities that have 

been operating for some time, giving valuable information and data. In Australia, Linc Energy 

has the Chinchilla site, which first started operating in 2000. Demonstration projects and 

studies are also currently under way in a number of countries, including the USA, Western 

and East- ern Europe, Japan, Indonesia, Vietnam, India, Australia and China, with work being 

carried out by both industry and research establishments. 

 

3. CONCLUSIONS 

Global warming stems from the release of carbon dioxide and other heat-trapping 

gases into the atmosphere, primarily when we burn fossil fuels and clear forests. The 

problems resulting from the ensuing carbon overload range from extreme heat, droughts, and 

storms to acidifying oceans and rising sea levels.  

We can make the transition to a clean energy economy today, while protecting our 

climate, breaking our dependence on oil. What we need is a comprehensive set of smart 

policies to jump-start this transition without delay and maximize the benefits to our 

environment and economy.Coal preparation is a highly developed, commercially available 

technology that is widely used in the coal industry but that offers only limited opportunities 

for R&D to significantly lower the cost of advanced coal preparation processes. Continued 

research with extensive industry participation should achieve further improvements in 

existing and emerging technologies. 

There may be opportunities through sustained fundamental research on cleaning 

processes to improve the environmental acceptability of coal. 

Given the mature status of technologies for the production and use of coal-liquid 

mixtures and the very limited market for these mixtures, no further development by DOE 

appears necessary. 
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