


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Survey Of Energy Resources

COAL (INCLUDING LIGNITE) 

In writing the commentary to accompany the latest analysis of proved recoverable reserves of coal, 
there is the opportunity to provide a narrative that deals with the results on two very distinct levels. On 
one level, a review in terms of reserves, their location, notable reassessments from past surveys and 
the relationship between reserves and production/consumption, regional balance and trade flows. 

But there is also a broader debate … what do ‘proved recoverable reserves of coal’ mean in terms of 
energy resources for today and tomorrow, in terms of energy availability and coal use? 

We have seen some very significant changes within the coal industry since the last WEC Survey 
published in September 1998. Many of these changes reflect broader global issues, including trade 
competitiveness, global concentration, and market restructuring (particularly at country level, with 
continuing shifts from command to market economies for some major players). 

The point was made in the 1998 Survey that the size of the resource base is not the restraining factor 
for coal to be able to continue supplying a considerable portion of world primary energy demand. At 
that time the restraining factor on coal’s participation in the supply of the world’s primary energy 
demand was identified as a question of the development of production facilities and infrastructure. 

Looking now both with hindsight and from an assessment of the contemporary policy setting, the 
issues currently facing coal are much more in the context of international, regional and national 
environmental policy conditions relating to the use of coal. 

In dealing with the specific reserves of coal, there is little change in the total world figures, just a slight 
overall increase on the previous Survey. This is a predictable outcome, given the maturity of the 
industry and the large amount of reserves relative to current rates of exploitation. The rough and ready 
explanation of a production level showing that exploitation can continue at current levels in excess of 
200 years is correct in arithmetic terms, but of little consequence or value given the size of this 
number. The world is not going to run out of physically-available supplies of coal. 

Any limit on coal use will not be imposed by a limit on the availability of physical resources of coal – but 
coal use could face limits and restrictions in the future which would affect the availability and price of 
energy. These changes in the relative market value of coal compared with other energy sources will 
impact on recoverable reserves when the economic impact is taken into account by individual 
countries when assessing their coal reserves. 

Within the total world reserves, there was a slight adjustment between the three primary categories 
with the bituminous increasing by 2%, while sub-bituminous declined by 1% and lignite reserves by 
around 3% below the previous recorded levels. 

The top ten countries accounted for 95% of the reserves of bituminous coal – which was equal to 53% 
of total coal reserves. These same ten countries also held over 85% of the sub-bituminous and lignite 
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reserves. In total, these top ten countries on a reserves basis held just over 90% of the total reported 
coal reserves at the end of 1999. 

 
On a geographic basis, South America is the one continent with little in the way of coal reserves – only 
2.2% of total reserves and only 1.5% of the bituminous reserves. Africa has less than 6% of total 
reserves with these reserves concentrated in the bituminous category and dominated by South Africa 
with about 90% of the total. Botswana and Zimbabwe have the only significant reserves outside South 
Africa. 

Both North America and Asia have over 25% each of total reserves. While the reserves in North 
America are almost equally split between bituminous coal and sub-bituminous/lignite, Asia has a 
significantly higher proportion of reserves in the bituminous classification, accounting for around 35% 
of total bituminous reserves worldwide. 

Total coal reserves held by Europe were slightly over 30% of the world total, while the individual 
categories show a higher share of world sub-bituminous and lignite reserves and a lower proportion of 
bituminous (22%). 

European reserves are dominated by two countries: Germany (21%) and the Russian Federation 
(50%). In respect of bituminous reserves, Germany, Poland, Russian Federation and the Ukraine 
account for over 95% of the European total. 

Significant changes between these results and those of the previous Survey are recorded by nine 
countries: Australia, Canada, Hungary, India, Poland, Romania, South Africa, Turkey, and the USA. 

Poland recorded the largest increase in bituminous reserves over the previous Survey (68%), followed 
by India (13%), while US bituminous reserves increased by 4%. 
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South Africa’s and Australia’s bituminous reserves have both been reduced by 10%, whilst Canada’s 
considerably smaller proved reserves have fallen 23%. 

Hungary’s reported reserves have been seriously downgraded to almost non-existent under the 
bituminous and sub-bituminous categories – and halved under the lignite category. In global terms, this 
adjustment by Hungary is not significant (previously accounting for less than 0.5% of total proved 
recoverable reserves of coal); however, at the national level, Hungary has now no reported bituminous 
reserves, with only small sub-bituminous reserves (80 million tonnes) and just over a billion tonnes of 
lignite. 

 

Romania has also reported a very significant downgrading of its coal reserves which were 
concentrated in the sub-bituminous and lignite categories. This revision removes almost all reported 
reserves of sub-bituminous coal (from 810 Mt down to 35 Mt) and a halving of lignite reserves (2 800 
Mt down to 1 421 Mt). 

Turkey’s reported proved recoverable reserves – mostly in the form of sub-bituminous coal and lignite 
– are now well over three times the level advised for the 1998 Survey. 

Looking beyond the issue of coal reserves, a number of the key indicators within the coal industry have 
shown significant change over the past three years. 

Ownership of coal-producing enterprises has changed significantly. On one level, the trend which had 
just commenced in the second half of the last decade – the withdrawal of the oil majors from the 
strategic coal production investments undertaken in the wake of the oil shocks of the 1970’s – turned 
into a flood of disposals. Very limited coal-producing assets remained in the hands of oil companies by 
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the end of 2000. Of those assets remaining, most have been on the market, with the special 
circumstances of the individual assets being the primary reason for the failure to conclude this chapter 
in the history of coal in the hands of oil companies. 

In addition to the departure of the oil majors from coal production, industry concentration has been 
pursued by a number of the major coal-producing companies. A number of global mining houses and 
global coal specialists increased their coal portfolio, taking advantage of the lower asset values 
reflecting the poor market returns for coal over the last decade, and encouraging many smaller 
operations to exit from the sector. Further industry concentration is expected to continue within the 
industry. 

In the period since the 18th Survey, the most significant production adjustment has occurred in China. 
In 1997 Chinese hard coal production was 1 268 Mt; however, the 1999 Chinese output of hard coal 
was less than a billion tonnes. This reduction in production reflects the very significant restructuring 
being undertaken within the Chinese coal industry. This has resulted in a large number of small local 
pits being closed (estimated to be in excess of 40 000 over the last two years) – but at the same time, 
China has developed new high-volume open-cast coal operations to underpin both domestic and 
export supplies for the future. 

 
The USA continues to expand production – now over 975 Mt per annum – but with less tonnage being 
made available to the export market. While tonnage traded bilaterally between USA and Canada 
remains a function of logistical advantage, USA seaborne coal exports have halved between 1996 and 
2000, down to a new level of around 36 Mt. This is a reminder that the1 USA remains a ‘swing’ 
supplier with the export tonnage made available when favourable global market conditions prevail. In 
the later part of 2000, demand for energy in the USA domestic market had strengthened to such a 
level that coal spot prices were significantly above long-term contract price trends. This situation now 
raises questions over the future USA market conditions for coal, given the USA capacity to expand 
production if contract prices stimulate such a response. 
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Traded coal on a global level continues to expand. While the long-term importers remain in the trade – 
and continue to increase demand – other countries have emerged as significant markets as their 
domestic coal industry is further exposed to a competitive coal market. Germany and the UK are 
notable in this group, along with Spain. But will this be a short- or long-term market opportunity with the 
environmental policies being sponsored by a number of the EU Member States? 

Imports into the USA market are also growing, reflecting the availability of coal from Colombia to 
access some of the USA coastal regions. 

This is a powerful reminder of the role of transport in the cost-competitive delivery of coal into most 
global markets and as a key factor in determining the export source of the coal. 

The second half of the 1990’s has seen the consolidation of China and Indonesia as two of the top five 
exporters, with around 10% of the global export market each. 

 

Specific attributes of some coals have also aided the development of coal production and heightened 
interest in reserves located in countries such as Indonesia. Low sulphur levels make many of the 
Indonesian coals commercially attractive to a global customer base required to meet ever-tightening 
SOx emission levels. 

This highlights the importance of a qualitative assessment of reserves that takes into account 
environmental issues which are still evolving on a global level. Different standards across different 
countries (from low to high) suggest reported reserves would also reflect these differences, to the 
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degree that externalities have been and will be incorporated into the reserves assessment. 

Allied to this is the work of the US Geological Survey (USGS) to create a reliable worldwide coal-
quality and related information database. The goal for the World Coal Quality Inventory (WoCQI) is to 
generate reliable, internally consistent coal quality analyses for all major coal-producing countries. 

Accurate information on coal, particularly information on coal properties and characteristics, is required 
to make informed decisions regarding the best use of indigenous resources, international import needs 
and export opportunities, domestic and foreign policy objectives, technology transfer opportunities, 
foreign investment prospects, environmental and health assessments, and by-product use and 
disposal issues. Further information is available at: http://pubs.usgs.gov/factsheet/fs155-00/ 

The two major uses for coal – steel production and electricity generation – continue to be at the heart 
of development for most countries seeking economic growth. Coal supplies around 23% of the total 
global primary energy demand, around 38% of total world electricity production and is an essential 
input for steel production via the BOF process, which accounts for almost 70% of total world steel 
production. 

But will this remain … what are the risks and constraints facing coal in continuing a ‘business-as-usual’ 
outlook? 

The year 2000 took energy – and the users of this resource – on the next phase of the combined 
political and economic roller coaster. At the mid-point of 2000, North Sea Brent crude oil was quoted at 
US$ 30.18 (27 June), an 80% increase over the price one year earlier. 

Coal prices, particularly in the spot and short-term market, have moved strongly upwards as the oil 
price has remained in the US$ mid-twenties band, encouraging fuel switching away from oil and gas 
where the energy market has the capacity to substitute fuel inputs or energy sources. The skyrocketing 
of natural gas prices stimulated demand for coal in a market with considerable coal-burning capacity. 

The good news is that coal has been available to respond to the market situation …flexibility still 
remains in the "system" to switch fuels in many countries. Coal-fired generating capacity was available 
to enable fuel substitution to occur to alleviate the market pressure. However, this option is being 
slowly closed off in a number of important European markets as coal-fired electricity capacity is taken 
out of service. 

Will the coal option continue to be available to respond in the future under similar circumstances? 

For the coal production side of the debate, the answer is simple: medium- and long-term availability of 
coal for the international market is assured, with a diverse range of sources and suppliers. 

But the delivery and use of coal will rely on other elements of the overall electricity production chain – 
and, importantly, the policy conditions under which markets will be required to operate at the regional 
and national levels. 
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What are the factors – political, economic, environmental and social – that will affect coal’s future 
involvement in the energy market? 

Deregulation of markets and the establishment of new, higher hurdles of environmental performance 
have been found to be fun and rewarding in the playground of energy surplus, which is the 
circumstance of most developed countries. It is not a luxury available to, or shared by, many countries 
seeking to enhance living conditions and standards to a basic level for all citizens. 

Where deregulation of the electricity markets has been undertaken or commenced in developed 
countries, the market has always featured adequate or excess generating capacity (including reserve 
capacity). This makes life simple in the short- and medium-term and creates unrealistic expectations 
for the future. Future capacity investments are not certain and will rely on major firms being created out 
of market concentration to be able to absorb/cover the financial/commercial risks of such 
developments, guaranteeing oligopolistic behaviour at best within the ‘deregulated’ market in the 
future. 

Can governments ‘pick and choose’ the energy mix they want based on their goal for achieving certain 
environmental outcomes? The political issue of climate change and the desire of some governments to 
reduce greenhouse gas (GHG) emissions is an area of great potential change for energy, and for coal 
in particular. 

The coal industry – production and consumption – will change because of the emerging political 
circumstances and new market conditions. Coal will need to reduce its environmental footprint. 

Some countries have introduced (or indicated their intention to introduce in the near future) support 
policies for alternative energy sources and mandated energy market shares for coal’s competitors. 

Coal is the most carbon-intensive of the fossil fuels at the point of combustion. Improved coal 
technology and efficiency are consistent with the GHG objectives of the United Nations Framework 
Convention on Climate Change (UNFCCC) (and the Kyoto Protocol) and can provide significant 
benefits, in both developed and developing countries. Deployment of these technologies will support 
the continuation of coal in the global energy mix. 

Technology can deliver solutions to the GHG emissions for coal – significant research is now focussed 
on the challenges of tomorrow. Advanced technologies are being pursued for the conversion of coal 
into energy - and to enhance the capture and sequestering of carbon by-products. 

The US Department of Energy (DOE) has a major research programme to develop new carbon 
sequestration technologies, which capture and store gases that enhance the natural "greenhouse 
effect." The DOE programme objective is to reduce the expense of carbon sequestration to US$ 10 or 
less per ton by 2015, equivalent to about one US cent per kilowatt hour on the average electricity bill. 

Technology advances will ensure coal remains a critical part of the energy equation. Other policy and 
market responses will underwrite low-cost measures to address the environmental issues of climate 
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change and GHG emissions to the atmosphere. 

Coal will remain part of the energy resource endowment, possibly with a greater role in energy delivery 
as a key element of the ‘energy bridge’ to the future under the conditions of sustainable development. 
The World Energy Assessment∗ recently highlighted the global energy challenge to provide greater 
access to clean and affordable fuels and electricity to the two billion people still dependent on 
traditional fuels with serious health consequences. Coal can assist in meeting this challenge – with 
cleaner technologies ensuring both that energy needs can be satisfied and improved environmental 
outcomes attained. 

Ron Knapp  
World Coal Institute  
London 

DEFINITIONS 

Proved amount in place is the tonnage that has been carefully measured and assessed as 
exploitable under present and expected local economic conditions with existing available technology. 

Maximum depth of deposits and minimum seam thickness relate to proved amount in place. 

Proved recoverable reserves are the tonnage within the proved amount in place that can be 
recovered (extracted from the earth in raw form) under present and expected local economic 
conditions with existing available technology. 

Estimated additional amount in place is the indicated and inferred tonnage additional to the proved 
amount in place. It includes estimates of amounts which could exist in unexplored extensions of known 
deposits or in undiscovered deposits in known coal-bearing areas, as well as amounts inferred through 
knowledge of favourable geological conditions. Speculative amounts are not included. 

Estimated additional reserves recoverable is the tonnage within the estimated additional amount in 
place which geological and engineering information indicates with reasonable certainty might be 
recovered in the future. 

TABLE NOTES 

The tables cover bituminous coal (including anthracite), sub-bituminous coal and lignite. Data for peat 
are given in Chapter 8. There is no universally accepted system of demarcation between coals of 
different rank and what is regarded as sub-bituminous coal tends to vary from one country to another. 
Moreover, if it is not isolated as such, sub-bituminous is sometimes included with bituminous and 
sometimes with lignite. 

There are no internationally agreed standards for estimating coal reserves and, although the WEC 
attempts to establish precisely worded definitions, it is a matter of judgement for each country to 
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determine the quantities that, in its opinion, meet these definitions. 

Table 1.1 Coal: proved recoverable reserves at end-1999
 Excel files million tonnes

 
Bituminous 

including 
anthracite

Sub- 
bituminous Lignite TOTAL

Algeria 40   40
Botswana 4 300   4 300
Central African Republic   3 3
Congo (Democratic Rep.) 88   88
Egypt (Arab Rep.)  22  22
Malawi  2  2
Morocco N   N
Mozambique 212   212
Niger 70   70
Nigeria 21 169  190
South Africa 49 520   49 520
Swaziland 208   208
Tanzania 200   200
Zambia 10   10
Zimbabwe 502   502
Total Africa 55 171 193 3 55 367
Canada 3 471 871 2 236 6 578
Greenland  183  183
Mexico 860 300 51 1 211
United States of America 115 891 101 021 33 082 249 994
Total North America 120 222 102 375 35 369 257 966
Argentina  430  430
Bolivia 1   1
Brazil  11 929  11 929
Chile 31 1 150  1 181
Colombia 6 267 381  6 648
Ecuador   24 24
Peru 960  100 1 060
Venezuela 479   479
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Total South America 7 738 13 890 124 21 752
Afghanistan 66   66
China 62 200 33 700 18 600 114 500
India 82 396  2 000 84 396
Indonesia 790 1 430 3 150 5 370
Japan 773   773
Kazakhstan 31 000  3 000 34 000
Korea (Democratic People's 
Rep.) 300 300  600
Korea (Republic) 78   78
Kyrgyzstan   812 812
Malaysia 4   4
Mongolia     
Myanmar (Burma) 2   2
Nepal 2   2
Pakistan  2 265  2 265
Philippines  232 100 332
Taiwan, China 1   1
Thailand   1 268 1 268
Turkey 278 761 2 650 3 689
Uzbekistan 1 000  3 000 4 000
Vietnam 150   150
Total Asia 179 040 38 688 34 580 252 308

Table 1.1 Coal: proved recoverable reserves at end-1999 contd.
 million tonnes

 
Bituminous 

including 
anthracite

Sub-
bituminous Lignite TOTAL

Albania     
Austria   25 25
Bulgaria 13 233 2 465 2 711
Croatia 6  33 39
Czech Republic 2 114 3 414 150 5 678
France 22  14 36
Germany 23 000  43 000 66 000
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Greece   2 874 2 874
Hungary  80 1 017 1 097
Ireland 14   14
Italy  27 7 34
Netherlands 497   497
Norway  1  1
Poland 20 300  1 860 22 160
Portugal 3  33 36
Romania 1 35 1 421 1 457
Russian Federation 49 088 97 472 10 450 157 010
Serbia & Montenegro 64 1 460 14 732 16 256
Slovakia   172 172
Slovenia  40 235 275
Spain 200 400 60 660
Sweden  1  1
Ukraine 16 274 15 946 1 933 34 153
United Kingdom 1 000  500 1 500
Total Europe 112 596 119 109 80 981 312 686
Iran (Islamic Rep.) 1 710   1 710
Total Middle East 1 710   1 710
Australia 42 550 1 840 37 700 82 090
New Caledonia 2   2
New Zealand 33 206 333 572
Total Oceania 42 585 2 046 38 033 82 664
TOTAL WORLD 519 062 276 301 189 090 984 453

Notes:     

1. A quantification of proved recoverable reserves for Mongolia and Albania is not available
2. The data shown against Serbia & Montenegro include reserves in Bosnia-Herzogovina and 
Macedonia (Rep.)
3. Sources: WEC Member Committees, 2000/2001; data reported for previous WEC Surveys of 
Energy Resources; national and international published sources

Table 1.2i Bituminous coal (including anthracite): resources at end-1999

 Excel files Proved amount in place Estimated additional
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 Tonnage
Maximum 

depth of 
deposits

Minimum 
seam 

thickness

Amount in 
place

Reserves 
recoverable

 million 
tonnes metres metres million 

tonnes
million 
tonnes

Africa      

South Africa 115 515 350 1.0   
Swaziland 567 550 1.0 450  

North America      
Canada 4 609 1 200 0.6 92 224 62 445
United States of 
America 250 482 671 0.3 445 346  

South America      
Argentina 4     
Chile 64   1  
Venezuela 1 308   6 955  

Asia      
Japan 8 265     
Korea (Republic) 132 1 000 0.6 393 126
Taiwan, China 100 800 0.4   
Turkey 428 1 200 0.8 698 209

Europe      
Austria 1     
Croatia 4     
Czech Republic 7 231 1 600 0.6  6 961
France 160 1 300 1.0   
Germany 44 000 1 500 1.0 186 000  
Hungary 13 900 0.4 1 582 1 965
Netherlands 1 406 1 500 0.8 2 750 1 375
Poland 50 900 1 000 1.0   
Romania 1   N  
Spain 1 300 1 200 0.5 3 000 200
Ukraine 21 699 1 800 0.5 5 423  

Oceania      
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Australia 62 240 600 0.3 125 000 75 000
New Zealand 45   942 313

Notes:      

1. The data on resources are those reported by WEC Member Committees in 2000/2001. They 
thus constitute a sample, reflecting the information available in particular countries: they should 
not be considered as complete, or necessarily representative of the situation in each region. For 
this reason, regional and global aggregates have not been computed
2. Sources: WEC Member Committees, 2000/2001

Table 1.2ii Sub-bituminous coal: resources at end-1999

Excel files Proved amount in place Estimated additional

 Tonnage
Maximum 

depth of 
deposits

Minimum 
seam 

thickness

Amount in 
place

Reserves 
recoverable

 million 
tonnes metres metres million 

tonnes
million 
tonnes

North America      
Canada 1 153 300 1.5 48 764 15 165
Greenland 183 550  200 100
United States of 
America 167 087 305 1.5 273 593  

South America      
Argentina 700 800 0.5   
Brazil 17 051 870 0.5 15 319 7 660
Chile 91     

Asia      
Pakistan 3 775  0.3 99 490  
Philippines 305 300 0.6   
Turkey 1 526 828 0.1 202  

Europe      
Czech Republic 1 957 500 2.0  4 267
Hungary 622 600 0.8 2 578 1 766
Italy 60 500 1.4 280  
Norway 55 450 0.6   
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Romania 991   174  
Slovenia 57 190 10.0   
Spain 800 200 0.8 1 600 500
Sweden 4 15 0.5 20  
Ukraine 21 261 1 800 0.6 5 502  

Oceania      
Australia 2 620 200 1.5 27 800 21 200
New Zealand 376   2 085 682

Notes:      

1. The data on resources are those reported by WEC Member Committees in 2000/2001. They 
thus constitute a sample, reflecting the information available in particular countries: they should 
not be considered as complete, or necessarily representative of the situation in each region. For 
this reason, regional and global aggregates have not been computed
2. Sources: WEC Member Committees, 2000/2001

Table 1.2iii Lignite: resources at end-1999

 Excel files Proved amount in place Estimated additional

 Tonnage
Maximum 

depth of 
deposits

Minimum 
seam 

thickness

Amount in 
place

Reserves 
recoverable

 million 
tonnes metres metres million 

tonnes
million 
tonnes

North America      
Canada 2 961 50 1.5 51 034 42 115
United States of 
America 39 934 61 0.8 393 822  

South America      
Argentina 7 350     

Asia      
Philippines 118 100 0.6   
Thailand 1 391 500 3.0 760  
Turkey 4 535 492 0.1 80  

Europe      
Austria 340     
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Croatia 41     
Czech Republic 623 130 1.5  240
France 114 1 000 1.0   
Germany 78 000 600 2.0   
Hungary 1 361 80 1.0 3 245 1 041
Italy 15 150 3.0 22 20
Poland 13 600 350 3.0   
Romania 2 500   4 641  
Slovakia     389
Slovenia 602 547 8.0   
Spain 60 50 0.5   
Ukraine 2 578 400 2.7 320  

Oceania      
Australia 41 900 300 3.0 175 300 157 800
New Zealand 2 297   9 817 7 078

Notes:
1. The data on resources are those reported by WEC Member Committees in 2000/2001. They 
thus constitute a sample, reflecting the information available in particular countries: they should 
not be considered as complete, or necessarily representative of the situation in each region. For 
this reason, regional and global aggregates have not been computed
2. Sources: WEC Member Committees, 2000/2001

Table 1.3 Coal: 1999 production
Excel files thousand tonnes

 Bituminous Sub- 
bituminous Lignite Total

Algeria 25   25
Botswana 945   945
Congo (Democratic Rep.) 50   50
Egypt 200   200
Malawi  44  44
Morocco 129   129
Mozambique 18   18
Niger 168   168
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Nigeria  20  20
South Africa 223 510   223 510
Swaziland 426   426
Tanzania 5   5
Zambia 128   128
Zimbabwe 4 977   4 977
Total Africa 230 581 64 230 645
Canada 36 538 24 300 11 659 72 497
Mexico 2 366 7 678  10 044
United States of America 568 260 352 260 76 570 997 090
Total North America 607 164 384 238 88 229 1 079 631
Argentina 337   337
Brazil 5 602   5 602
Chile 170 470  640
Colombia 32 754   32 754
Peru 20   20
Venezuela 6 500   6 500
Total South America 45 383 470  45 853
Afghanistan 2   2
Bhutan 50   50
China 985 000  45 000 1 030 000
Georgia 12   12
India 292 203  22 212 314 415
Indonesia 70 703   70 703
Japan 3 906   3 906
Kazakhstan 56 436  1 763 58 199
Korea (Democratic People's Rep.) 60 000 21 500  81 500
Korea (Republic)  4 197  4 197
Kyrgyzstan 135  280 415
Laos 202   202
Malaysia  309  309
Mongolia 1 423  3 529 4 952
Myanmar (Burma) 13  27 40
Nepal   9 9
Pakistan  3 307  3 307
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Philippines  1 028  1 028
Taiwan, China 90   90
Tajikistan  19  19
Thailand   18 270 18 270
Turkey 1 990  65 050 67 040
Uzbekistan 89  2 864 2 953
Vietnam 8 830   8 830
Total Asia 1 481 084 30 360 159 004 1 670 448

Table 1.3 Coal: 1999 production contd.
 thousand tonnes

 Bituminous Sub- 
bituminous Lignite Total

Albania   33 33
Austria   1 137 1 137
Bosnia-Herzogovina   1 850 1 850
Bulgaria 90  25 940 26 030
Croatia 15   15
Czech Republic 14 419 44 278 512 59 209
FYR Macedonia   8 400 8 400
France 4 533  558 5 091
Germany 40 500  161 282 201 782
Greece   61 900 61 900
Hungary 700 6 500 7 700 14 900
Italy   19 19
Norway  400  400
Poland 110 200  60 800 171 000
Romania N 2 751 20 131 22 882
Russian Federation 166 000  83 400 249 400
Serbia & Montenegro 49  30 451 30 500
Slovakia   3 748 3 748
Slovenia  758 3 804 4 562
Spain 13 200 3 700 8 500 25 400
Ukraine 34 871 46 176 1 182 82 229
United Kingdom 37 077   37 077
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Total Europe 421 654 104 563 481 347 1 007 564
Iran (Islamic Rep.) 1 500   1 500
Total Middle East 1 500   1 500
Australia 222 000 16 200 65 800 304 000
New Zealand 1 630 1 670 210 3 510
Total Oceania 223 630 17 870 66 010 307 510
TOTAL WORLD 3 010 996 537 565 794 590 4 343 151

Notes:     

1. Sources: WEC Member Committees, 2000/2001; BP Statistical Review of World Energy 2001; 
Energy - Monthly Statistics, Eurostat; World Mineral Statistics 1995-1999, British Geological 
Survey; national sources; estimates by the editors

Table 1.4 Coal: 1999 consumption
 Excel files thousand tonnes

 Bituminous Sub-
bituminous Lignite Total

Algeria 490   490
Botswana 945   945
Congo (Democratic Rep.) 100   100
Egypt (Arab Rep.) 2 000   2 000
Ghana 3   3
Kenya 100   100
Libya/GSPLAJ 5   5
Madagascar 14   14
Malawi 17   17
Mauritania 6   6
Mauritius 75   75
Morocco 3 200   3 200
Niger 168   168
Nigeria  20  20
South Africa 153 460   153 460
Swaziland 180   180
Tanzania 5   5
Tunisia 1   1
Zambia 121   121
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Zimbabwe 4 750   4 750
Total Africa 165 640 20  165 660
Canada 23 700 26 600 10 200 60 500
Cuba 20   20
Dominican Republic 160   160
Jamaica 25   25
Mexico 2 716 9 469  12 185
Panama 65   65
Puerto Rico 185   185
United States of America 520 800 350 000 76 600 947 400
US Virgin Islands 260   260
Total North America 547 931 386 069 86 800 1 020 800
Argentina 1 300   1 300
Brazil 12 286 6 690  18 976
Chile 4 130 870  5 000
Colombia 4 200   4 200
Peru 500   500
Venezuela 164   164
Total South America 22 580 7 560  30 140
Afghanistan 2   2
Armenia 5   5
Azerbaijan 1   1
Bangladesh 300   300
Bhutan 75   75
China 1 035 000  45 000 1 080 000
Cyprus 20   20
Georgia 25   25
Hong Kong, China 6 393   6 393
India 308 160  22 200 330 360
Indonesia 17 000   17 000
Japan 137 000   137 000
Kazakhstan 41 650  1 600 43 250
Korea (Democratic People's Rep.) 61 680 21 500  83 180
Korea (Republic) 54 137 4 992  59 129
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Table 1.4 Coal: 1999 consumption contd.
 thousand tonnes

 Bituminous Sub-
bituminous Lignite Total

Kyrgyzstan 350  350 700
Malaysia 1 150 1 500  2 650
Mongolia 1 500  3 200 4 700
Myanmar (Burma) 16  27 43
Nepal 300   300
Pakistan  4 370  4 370
Philippines  6 416  6 416
Sri Lanka 1   1
Taiwan, China 40 023   40 023
Tajikistan 100 19  119
Thailand 3 230  18 840 22 070
Turkey 11 200  64 080 75 280
Uzbekistan 1 150  2 850 4 000
Vietnam 5 500   5 500
Total Asia 1 725 968 38 797 158 147 1 922 912
Albania   33 33
Austria 3 440  1 640 5 080
Belarus 200   200
Belgium 9 710 310  10 020
Bosnia-Herzogovina   1 850 1 850
Bulgaria 3 400  25 940 29 340
Croatia 284  81 365
Czech Republic 10 402 41 454 512 52 368
Denmark 7 804   7 804
Estonia 80   80
Finland 5 368   5 368
FYR Macedonia 250  8 400 8 650
France 22 416  612 23 028
Germany 64 500  163 335 227 835
Greece 1 382  61 000 62 382
Hungary 1 400 6 500 7 700 15 600
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Iceland 100   100
Ireland 1 839  40 1 879
Italy 17 100 N N 17 100
Latvia 126   126
Lithuania 200   200
Luxembourg 151   151
Moldova 500   500
Netherlands 11 800   11 800
Norway  2 100  2 100
Poland 89 000  60 800 149 800
Portugal 5 000   5 000
Romania 2 411 2 752 20 131 25 294
Russian Federation 154 000  83 000 237 000
Serbia & Montenegro 100  30 400 30 500
Slovakia 12 282  5 042 17 324
Slovenia 80 1 237 3 770 5 087
Spain 28 200 17 400 8 500 54 100
Sweden 3 000   3 000
Switzerland 140   140
Ukraine 61 785  1 240 63 025
United Kingdom 55 529   55 529
Total Europe 573 979 71 753 484 026 1 129 758

Table 1.4 Coal: 1999 consumption contd.
 thousand tonnes

 Bituminous Sub-
bituminous Lignite Total

Iran (Islamic Rep.) 1 900   1 900
Israel 9 200   9 200
Lebanon 200   200
Total Middle East 11 300   11 300
Australia 44 900 16 200 65 800 126 900
Fiji 24   24
New Caledonia 170   170
New Zealand 230 1 660 260 2 150
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Papua New Guinea 1   1
Total Oceania 45 325 17 860 66 060 129 245
TOTAL WORLD 3 092 723 522 059 795 033 4 409 815

Notes:     

1. Sources: WEC Member Committees, 2000/2001; BP Statistical Review of World Energy 2001; 
Energy - Monthly Statistics, Eurostat; national sources; estimates by the editors

COUNTRY NOTES 

The following Country Notes on coal have been compiled by the editors, drawing upon a wide variety 
of material, including information received from WEC Member Committees, national and international 
publications. 

Major international published sources consulted included: 

●     Energy Balances of OECD Countries 1997-1998; 2000; International Energy Agency; 
●     Energy Balances of Non-OECD Countries 1997-1998; 2000; International Energy Agency; 
●     Major coalfields of the world; June 2000; IEA Coal Research. 

Australia

Proved amount in place (total coal, million tonnes) 106 760

Proved recoverable reserves (total coal, million tonnes) 82 090

Production (total coal, million tonnes, 1999) 304.0

Australia is endowed with substantial coal resources, with its proved recoverable reserves ranking fifth 
in the world. The major deposits of black coal (bituminous and sub-bituminous) are located in New 
South Wales and Queensland; smaller but locally important resources occur in Western Australia, 
South Australia and Tasmania. The main deposits of brown coal are in Victoria, the only State 
producing this rank. Other brown coal resources are present in Western Australia, South Australia and 
Tasmania. 

The proved amount of coal in place, reported for the present Survey by the Australian Geological 
Survey Organisation (AGSO), comprises 62.2 billion tonnes of bituminous coal, 2.6 billion tonnes of 
sub-bituminous and 41.9 billion tonnes of brown coal/lignite. Within these tonnages, the proportion 
deemed to be recoverable ranges from 68% of the bituminous coal (with 48% of its reserves surface-
mineable) to 90% of the lignite, all of which is suitable for open-cast mining. About one-third of 
Australia’s massive reserves of bituminous coal are of coking quality. 

Indicated and inferred tonnages, additional to the proved amount in place, are vast: AGSO’s current 
assessment puts bituminous coal at 125 billion tonnes, sub-bituminous at nearly 28 billion tonnes and 
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lignite at around 175 billion tonnes. In total, more than 250 billion tonnes of this additional coal is 
considered to be eventually recoverable. 

In 1999 Australia produced 238 million tonnes of saleable black coal and 66 million tonnes of brown 
coal. The major domestic market for black coal is electricity generation: in 1998, power stations 
accounted for 81% of total black coal consumption, with the other large consumers being the iron and 
steel industry and cement manufacture. Brown coal is used almost entirely for power generation.

Australia has been the world’s largest exporter of hard coal since 1984: in 1999, it exported 172 million 
tonnes. About 54% of 1999 exports were of metallurgical grade (coking coal), destined largely for 
Japan, the Republic of Korea and Europe. 

 

Botwana

Proved recoverable reserves (total coal, million tonnes) 4 300

Production (total coal, million tonnes, 1999) 0.9

Vast deposits of bituminous coal have been located in Botswana, principally in the eastern part of the 
country. Coalfields in Greater Morupule and Mmamabula have been studied in detail, their proven in-
situ resources being established as some 2.9 billion tonnes and 4.3 billion tonnes, respectively. These 
assessments were based upon deposits to a maximum depth of 200-250 metres and a minimum seam 
thickness of 0.25 metres. 

The only mine to have been developed so far is at Morupule, near the town of Palapye, where 
Morupule Colliery Limited (controlled by Anglo American Corporation) commenced coal extraction in 
1973. 

With cumulative output to the end of 1999 amounting to nearly 15 million tonnes, Botswana’s 
remaining proved amount of coal in place is nearly 7 200 million tonnes; on an assumed average 
recovery factor of 60%, the theoretical proved recoverable reserves are some 4 300 million tonnes. 
The Morupule deposit accounts for about 40% of Botswana’s measured coal resource, the balance 
being attributable to Mmamabula. 

Over and above the proved amount in place, there is an estimated additional in-situ amount of some 
205 billion tonnes, comprising 29 billion tonnes of "indicated" resources and 176 billion tonnes of 
"inferred" resources, covering all the major coalfields that have been explored in Botswana. It is not at 
present possible to provide an estimate of the recoverable portion of these indicated and inferred 
amounts. 

The Morupule mine’s chief customers are the Botswana Power Corporation, the copper/nickel mine at 
Selibe-Phikwe and the soda ash plant at Sua Pan. The BPC power station at Morupule (net capacity 
118 MW) generates about half of Botswana’s electricity supplies, the balance being provided by 
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imports from South Africa. 

 

Brazil

Proved amount in place (total coal, million tonnes) 17 051

Proved recoverable reserves (total coal, million tonnes) 11 929

Production (total coal, million tonnes, 1999) 5.6

Brazil has considerable reserves of sub-bituminous coal, mostly located in the southern states of Rio 
Grande do Sul, Santa Catarina and Paraná. 

For the present Survey, the Brazilian WEC Member Committee has reported a proved amount in place 
(defined as covering measured, indicated and inferred reserves) of just over 17 billion tonnes, of which 
70% is categorised as proved recoverable reserves. There is estimated to be some 15.3 billion tonnes 
of additional coal in place, of which 50% is considered to recoverable. 

With respect to the stated level of proved recoverable reserves, it is estimated that 21% could be 
exploited through surface mining, and that 7% is considered to be of coking quality. In 1999, 50% of 
Brazilian coal production was obtained by surface mining. 

Almost all of Brazil’s current coal output is classified as steam coal, of which about 90% is used as 
power-station fuel and the remainder in industrial plants. Virtually all of Brazil’s metallurgical coal is 
imported: about three-quarters is used as input for coke production. 

 

Canada

Proved amount in place (total coal, million tonnes) 8 723

Proved recoverable reserves (total coal, million tonnes) 6 578

Production (total coal, million tonnes, 1999) 72.5

Canada has considerable coal resources, with proved reserves of more than 6.5 billion tonnes. The 
first reassessment of resources that has been reported since the data provided for the 1992 Survey of 
Energy Resources results in substantially lower levels for the proved amount in place. Bituminous 
coals (including anthracite) are evaluated as 4.6 billion tonnes, based on deposits to a maximum depth 
of 1 200 metres and a minimum seam thickness of 0.6 metres; sub-bituminous grades are put at 
approximately 1.1 billion tonnes (maximum depth 300 metres, minimum thickness 1.5 metres); and 
lignite at 3.0 billion tonnes (maximum depth 50 metres, minimum thickness 1.5 metres). The proved 
recoverable reserves for each rank have been assessed as approximately 75% of the respective 
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proved amount in place. 

Estimates of the tonnages of coal (in-place and recoverable) that are considered to be additional to the 
"proved" amounts of each rank have been considerably increased: all six quantities now run into tens 
of billions of tonnes. Such numbers can never possess any high degree of accuracy, but they do serve 
to underline Canada’s undoubtedly massive coal endowment. 

Canada’s coal resources are mainly located in the mid-to-western provinces of Saskatchewan, Alberta 
and British Columbia, with smaller deposits in the eastern provinces of Nova Scotia and New 
Brunswick. The first four named provinces are responsible for more than 98% of Canadian coal 
production. Bituminous deposits are found in the two eastern provinces, together with Alberta and 
British Columbia; Alberta also possesses sub-bituminous grades, while lignite deposits are found 
mainly in Saskatchewan. 

Alberta is both the largest coal-producing and coal-consuming province; as in the other producing 
provinces, coal is mainly used for electricity generation. In total, more than 89% of Canadian coal 
production is used for electricity generation, about 8% for steel production and 3% for other industries, 
mainly cement. 

Ontario, as the second largest coal consumer, conforms to the national pattern of usage. Consumption 
has increased in Ontario as a number of nuclear generating units have been shut down. 

British Columbia produces mostly metallurgical coal, which is all exported (over 28 million tonnes in 
1998). 

The Canadian coal industry is almost entirely in private ownership; output is currently from large 
surface mines. Virtually all underground operations have now ceased. 

 

China

Proved recoverable reserves (total coal, million tonnes) 114 500

Production (total coal, million tonnes, 1999) 1 030.0

China is a major force in world coal, standing in the front rank in terms of reserves, production and 
consumption, and is rapidly increasing its significance as a coal exporter. 

The levels of proved recoverable reserves originally provided by the Chinese WEC Member 
Committee for the 1992 Survey have been retained for each successive edition; in billions of tonnes, 
they amount to: bituminous coal and anthracite 62.2; sub-bituminous coal 33.7 and lignite 18.6. 

Coal deposits have been located in most of China’s regions but three-quarters of proved recoverable 
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reserves are in the north and north-west, particularly in the provinces of Shanxi, Shaanxi and Inner 
Mongolia. 

After more than twenty years of almost uninterrupted growth, China’s coal production peaked at nearly 
1.4 billion tonnes in 1996, since when output has fallen year-by-year, largely as a result of the closure 
of large numbers of small local mining operations. By far the greater part of output is of bituminous 
coal: lignite constitutes only about 4%. 

The major coal-consuming sectors are power stations (including CHP), which accounted for nearly 
50% of total consumption (excluding the coal industry’s own use/loss) in 1998, the iron and steel 
industry with a 15% share, and other industrial users with about 25%. 

Coal exports more than doubled between 1994 and 2000, when they exceeded 55 million tonnes; 
China is now the world’s fifth largest coal exporter. 

 

Colombia

Proved recoverable reserves (total coal, million tonnes) 6 648

Production (total coal, million tonnes, 1999) 32.8

Colombia’s vast coal resources are located in the north and west of the country. Published data on 
measured reserves (sourced from the state coal entity Ecocarbón, March 1998) indicated a total of 6 
648 million tonnes, of which Cerrejón North and Central Zones account for 55% and the fields in the 
department of Cesar for 29%. Virtually all Colombia’s coal resources fall into the bituminous category: 
the reserves in the San Jorge field in Córdoba, with an average calorific value in the sub-bituminous/
lignite bracket, are shown under sub-bituminous in Table 1.1. 

Development of Colombian coal for export has centred on the Cerrejón deposits which are located in 
the Guajira Peninsula in the far north, about 100 km inland from the Caribbean coast. The coal is found 
in the northern portion of a basin formed by the Cesar and Rancheria rivers; the deposit has been 
divided by the Government into the North, Central and South Zones. In October 1975 the Government 
opened international bidding for the development of El Cerrejón-North Zone reserves and in December 
1976 Carbocol (then 100% owned by the Colombian State) and Intercor (an Exxon affiliate) entered 
into an Association Contract for the development and mining of the North Zone. The contract has three 
phases and covers a 33-year period with the production phase scheduled to end early in 2009. 

Carbocol was privatised in October 2000, the purchasers being a consortium of Anglo-American, 
Billiton and Glencore. 

Coal exports from Colombia totalled 29.9 million tonnes in 1999, equivalent to 91% of its coal 
production. Cerrejón North remains one of the world’s largest export mines. 
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Czech Republic

Proved amount in place (total coal, million tonnes) 9 811

Proved recoverable reserves (total coal, million tonnes) 5 678

Production (total coal, million tonnes, 1999) 59.2

The Czech Republic possesses sizeable coal resources, with a proved amount in place of nearly 10 
billion tonnes, of which about 58% is reported to be economically recoverable. In terms of rank, 37% of 
the proved reserves are classified as bituminous, 60% as sub-bituminous and 3% as lignite. 

Bituminous coal deposits are mainly in the Ostrava-Karviná basin in the east of the country, and lie 
within the Czech section of the Upper Silesian coalfield. The principal sub-bituminous/lignite basins are 
located in the regions of North and West Bohemia, close to the Krusne Hory (Ore Mountains) which 
constitute the republic’s north-western border with Germany. 

Since 1990, Czech output of bituminous coal has fallen by about 35%, to 14.4 million tonnes in 1999, 
whilst sub-bituminous/lignite has nearly halved, declining from 79 million tonnes in 1990 to less than 45 
million tonnes in 1999. A substantial proportion (nearly 60%) of the republic’s bituminous coal 
production consists of coking coal. In 1998, exports of bituminous and sub-bituminous coal amounted 
to 10.5 million tonnes, equivalent to just over 15% of production. 

Apart from its coking coal, which is consumed by the iron and steel industry, most of the republic’s 
bituminous coal is used for electricity and heat generation, with industrial and private consumers 
accounting for only modest proportions. This pattern of utilisation also applies to sub-bituminous coal, 
which is still the main power station fuel. 

 

Germany

Proved amount in place (total coal, million tonnes) 122 000

Proved recoverable reserves (total coal, million tonnes) 66 000

Production (total coal, million tonnes, 1999) 201.8

Notwithstanding a reduction of 1 billion tonnes in the assessment of proved recoverable coal reserves 
by comparison with that reported for the previous (1998) Survey, Germany remains in the front rank for 
coal resources, reserves and production. The proved amount in place is stated to be 122 billion 
tonnes, including 44 billion tonnes of bituminous coals based on deposits to a maximum depth of 1 500 
metres and a minimum seam thickness of 1 metre. Geological resources of lignite amount to 78 billion 
tonnes, with a maximum deposit depth of 600 metres and a minimum seam thickness of 2 metres. 
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Mineable reserves, equated to the category of proved recoverable reserves, are reported as 23 billion 
tonnes of bituminous coal and 43 billion tonnes of lignite. Reserves within the reach of operating or 
planned mines would be considerably smaller – at some 8 billion tonnes in the case of the lignite 
deposits. 

Germany’s output of hard coal has fallen from 76.6 million tonnes in 1990 to 40.5 million tonnes in 
1999, whilst lignite production has declined even more rapidly, from 357.5 to 161.3 million tonnes over 
the same period. 

The Ruhr coalfield produces over three-quarters of German hard coal. The coal qualities range from 
anthracite to high-volatile, strongly-caking bituminous coal. The Saar is the second largest coalfield, 
with substantial deposits of weakly-caking bituminous coal. All German hard coal is deep-mined from 
seams at depths exceeding 900 metres. 

The lignite deposit in the Rhine region is the largest such formation in Europe. In the former East 
Germany there are major deposits of lignite at Halle Leipzig and Lower Lausitz; these have 
considerable domestic importance. 

The principal markets for bituminous coal are electricity generation, iron and steel, and cement 
manufacture: other industrial and household uses are relatively modest. Almost all German lignite is 
consumed in power stations, apart from a considerable tonnage (12.4 million tonnes in 1998) which is 
converted into brown coal briquettes for the industrial, residential and commercial markets. 

 

Greece

Proved recoverable reserves (total coal, million tonnes) 2874

Production (total coal, million tonnes, 1999) 61.9

Coal resources are all in the form of lignite. Apart from a very small amount of private mining, all 
production is carried out by the mining division of the Public Power Corporation (DEI). There are two 
lignite centres, Ptolemais-Amynteo (LCPA) in the northern region of West Macedonia, and Megalopolis 
(LCM) in the southern region of Peloponnese. These two centres control the operations of seven open-
cast mines; LCPA mines account for about 75% of DEI’s output of lignite. 

In the lignite-mining areas, six dedicated power stations (total generating capacity: 4 850 MW) produce 
more than two-thirds of Greece’s electricity supply. In 1999, DEI mines produced 61 million tonnes of 
lignite, which was used to generate about 29 TWh of electricity. Two 330 MW lignite-fired power 
stations are planned for construction at Florina in the northern region of Western Macedonia. 

Greece is the second largest producer of lignite in the European Union and amongst the six largest in 
the world. 
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India

Proved recoverable reserves (total coal, million tonnes) 84 396

Production (total coal, million tonnes, 1999) 314.4

Coal is the most abundant fossil fuel resource in India and places the country in the top rank of world 
coal producers. The principal deposits of hard coal are in the eastern half of the country, ranging from 
Andhra Pradesh, bordering the Indian Ocean, to Arunachal Pradesh in the extreme north-east: the 
States of Bihar, Orissa, Madhya Pradesh and West Bengal together account for about 85% of 
reserves. In addition to 82.4 billion tonnes of proved reserves of bituminous coal, the Geological 
Survey of India states that there are 89.5 billion tonnes of indicated reserves and 39.7 billion tonnes of 
inferred reserves. Coking coals constitute 20% of the tonnage of proved reserves. 

Lignite deposits mostly occur in the southern State of Tamil Nadu. India’s geological resources of 
lignite are estimated to be around 30 billion tonnes, of which about 2 billion tonnes in the Neyveli area 
are regarded as "mineable under the presently adopted mining parameters", and taken as proved 
recoverable reserves in the present Survey. Annual production of lignite is currently in the region of 22 
million tonnes, almost all of which is used for electricity generation. 

Although India’s coal reserves cover all ranks from lignite to bituminous, they tend to have a high ash 
content and a low calorific value. The low quality of much of its coal prevents India from being anything 
but a small exporter of coal (traditionally to the neighbouring countries of Bangladesh, Nepal and 
Bhutan) and conversely, is responsible for sizeable imports (around 10 million tonnes/year of coking 
coal and 6 million tonnes/year of steam coal) from Australia, China, Indonesia and South Africa. 

Within the Ministry of Mines & Minerals, the Department of Coal has the overall responsibility for 
determining policies and strategies in respect of exploration and development of coal and lignite 
reserves. Under the administrative control of the Department, key functions are exercised through the 
public sector undertakings, namely Coal India and its subsidiaries and the Neyveli Lignite Corporation 
(essentially entrusted with the task of lignite production and associated power generation), and also 
through the Singareni Collieries Company (a joint sector undertaking of the Government of India and 
the Government of Andhra Pradesh). 

Coal is the most important source of energy for electricity generation in India: about three-quarters of 
electricity is generated by coal-fired power stations. In addition, the steel, cement, fertiliser, chemical, 
paper and many other medium and small-scale industries are also major coal users. In the course of 
phasing out steam traction the direct demand for coal for rail transport has virtually disappeared. 

 

Indonesia
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Proved recoverable reserves (total coal, million tonnes) 5 370

Production (total coal, million tonnes, 1999) 70.7

Indonesia possesses very substantial coal resources: according to recent data from the Directorate of 
Mineral and Coal Enterprises, measured resources total 11 569 million tonnes and indicated resources 
amount to a further 27 306 million tonnes. Within these huge tonnages, mineable reserves (taken as 
corresponding with proved recoverable reserves for the purposes of the present Survey) are given as 5 
368 million tonnes, of which about 53% is located in Sumatra and 47% in Kalimantan. 

A breakdown of mineable reserves by rank is not currently available from the Directorate of Mineral 
and Coal Enterprises; the allocation shown in Table 1.1 should be regarded as strictly provisional – it is 
based upon a breakdown of total coal resources issued by the Directorate of Coal in 1995, which 
showed lignite as accounting for 59% of coal deposits, sub-bituminous coal 27% and bituminous 14%, 
with anthracite representing less than 0.4% of the total. 

Indonesian coals in production generally have medium calorific values (5 000-7 000 kcal/kg or 21-29 
MJ/kg), with relatively high percentages of volatile matter; they benefit from low ash and sulphur 
contents, making them some of the cleanest coals in the world.

Competitive quality characteristics have secured substantial export markets for Indonesian coal: in 
2000 over 58 million tonnes were shipped overseas, representing just over 75% of total coal output. 

Within Indonesia, coal’s main market is power generation, which accounted for 69% of internal 
consumption in 1998. 

 

Pakistan

Proved recoverable reserves (total coal, million tonnes) 2 265

Production (total coal, million tonnes, 1999) 3.3

The republic’s coal resources appear to be substantial: The Geological Survey of Pakistan (GSP) gives 
measured resources as 3 775 million tonnes, with indicated resources of a further 12 124 million 
tonnes, inferred resources of 87 366 and hypothetical resources as 81 391 million tonnes, as at June 
30, 1999. The Pakistan WEC Member Committee considers that 60% of the measured resources 
should be regarded as proved recoverable reserves. 

The discovery of a huge coalfield in the Thar Desert of eastern Sindh province transformed the 
country’s coal resources and Thar now contributes 84% of the measured reserves. Under the auspices 
of an USAID programme which began in 1985, the field was located in the 1980’s; in the early 1990’s a 
drilling programme largely confirmed its extent. 
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Since issuing the end-June 1997 data quoted in the 1998 WEC Survey, the GSP has re-assessed the 
allocation of the Thar coal field’s resource base, increasing its measured resources by 36%, indicated 
resources by 61% and inferred resources by 30%; overall some 24 billion tonnes have been 
transferred out of the "hypothetical" category, whilst maintaining the level of total resources. 

Notwithstanding its massive potential, Pakistan’s coal production in recent years has been only about 
3-3.5 million tonnes per annum. About half is currently produced in the western province of 
Balochistan; no Thar coal is produced at present. 

Small tonnages of indigenous coal are used for electricity generation and by households, but by far the 
largest portion is used to fire brick-kilns. Just over 1 million tonnes of Australian coking coal is imported 
each year for use in the iron and steel industry. 

 

Poland

Proved amount in place (total coal, million tonnes) 64 500

Proved recoverable reserves (total coal, million tonnes) 22 160

Production (total coal, million tonnes, 1999) 171.0

Most of Poland’s substantial tonnage of coal resources is in the form of hard coal, which comprises 
79% of the reported proved amount in place and nearly 92% of proved recoverable reserves. The 
WEC Member Committee has reported revised resource assessments by comparison with those 
advised for the 1998 Survey of Energy Resources with (in particular) a 15% reduction in the proved 
amount of bituminous coal in place and a 68% increase in the corresponding tonnage recoverable. 

The latest figures show the proved amount of hard coal in place as almost 51 billion tonnes, on the 
basis of a maximum deposit depth of 1 000 metres and a minimum seam thickness of 1 metre; the 
corresponding level for lignite is 13.6 billion tonnes, at a maximum deposit depth of 350 metres and 
minimum seam thickness of 3 metres. 

Poland’s hard coal resources are mainly in the Upper Silesian Basin, which lies in the south-west of 
the country, straddling the border with the Czech Republic: about 80% of the basin is in Polish territory. 
Other hard-coal fields are located in the Lower Silesia and Lublin basins. There are a number of lignite 
deposits in central and western Poland, with four of the larger basins currently being exploited for 
production. 

The quality of the Upper Silesian hard coals is generally quite high, with relatively low levels of sulphur 
and ash content. One-third of Poland’s proved reserves of hard coal are regarded as of coking quality. 

Although output of hard coal (and, to a lesser extent, of lignite) has declined during the past ten years, 
and especially since 1997, Poland is still among the world’s eight largest coal producers (see Table 
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1.3). Its 1999 output was 110 million tonnes of hard coal and 61 million tonnes of lignite. Apart from 
Russia, Poland is the only world-class coal exporter in Europe: its total exports in 1999 were some 24 
million tonnes, of which steam coal accounted for 72% and coking for 28%. Germany, Denmark and 
the UK are currently Poland’s largest export markets for coal. 

About 57% of inland consumption of hard coal goes to the production of electricity and bulk heat, 
manufacturing industry accounts for 30% and residential/commercial/agricultural uses 13%. Almost all 
lignite production is used for base-load electricity generation. 

The decline in hard coal production reflects a deep reform of the industry, of which the key objectives 
have been: 

●     a reduction in excess production potential; 
●     substantially reduced employment levels; 
●     an increase in the quality of coal produced; 
●     gradual privatisation of the mines. 

Lignite is produced from open-cast sites and constitutes the cheapest energy source in Poland. It is 
expected that lignite output will remain at the present level up to 2020. 

 

Russian Federation

Proved recoverable reserves (total coal, million tonnes) 157 010

Production (total coal, million tonnes, 1999) 249.4

The levels quoted for Russian coal resources and reserves are unchanged from those given in the 
1998 Survey of Energy Resources, as the WEC Member Committee was unable to obtain any more 
recent coal data for the present Survey. 

The proved amount of coal in place at end-1996 comprised 75.8 billion tonnes of bituminous coal, 
based on a maximum deposit depth of 1 200 metres and a minimum seam thickness of 0.6-0.7 metres; 
113.3 billion tonnes of sub-bituminous grades (at depths of up to 600 metres and minimum thickness 1-
2 metres); and 11.5 billion tonnes of lignite (at 300 metres and 1.5-2 metres, respectively). 

Proved recoverable reserves were reported as just over 49 billion tonnes of bituminous coal, of which 
23% was considered to be surface-mineable and 55% was suitable for coking. Of the 97.5 billion 
tonnes of proved recoverable reserves of sub-bituminous coal, 74% was suitable for surface mining, 
while all of the 10.5 billion tonnes of recoverable lignite reserves fell into this category. Overall, about 
94 billion tonnes of Russia’s proved reserves were deemed to be recoverable by opencast or strip 
mining. Further enormous tonnages of coal, of the order of over 30 times the quoted proved reserves, 
were reported to be recoverable in the future. 
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Russian coal reserves are widely dispersed and occur in a number of major basins. These range from 
the Moscow basin in the far west to the eastern end of the Donetsk basin (most of which is within the 
Ukraine) in the south, the Pechora basin in the far northeast of European Russia, and the Irkutsk, 
Kuznetsk, Kansk-Achinsk, Lena, South Yakutia and Tunguska basins extending across Siberia to the 
Far East. 

The principal economic hard coal deposits of Russia are found in the Pechora and Kuznetsk basins. 
The former, which covers an area of some 90 000 km2, has been extensively developed for 
underground operations, despite the severe climate and the fact that 85% of the basin is under 
permafrost. The deposits are in relatively close proximity to markets and much of the coal is of good 
rank, including coking grades. The Kuznetsk basin, an area of some 26 700 km2, lies to the east of the 
city of Novosibirsk and contains a wide range of coals; the ash content is variable and the sulphur is 
generally low. Coal is produced from both surface and underground mines. 

Lying east of the Kuznetsk and astride the trans-Siberian railway, the Kansk-Achinsk basin contains 
huge deposits of brown (sub-bituminous) coal with medium (in some cases, low) ash content and 
generally low sulphur; large strip-mines are linked to dedicated power stations and carbo-chemical 
plants. The vast Siberian coal-bearing areas of the Lena and Tunguska basins constitute largely 
unexplored resources, the commercial exploitation of which would probably be difficult to establish. 

The transportation of coal from mining to consuming areas is often problematical in a country of 
Russia’s proportions. As the reserves in the western areas have been increasingly depleted the focus 
of production has moved further east and the burden on the rail system has increased. 

From a peak of around 425 million tonnes in 1988, Russia’s total coal production declined dramatically 
following the disintegration of the USSR, and now stands at about 250-260 million tonnes per annum. 
In 1998 about 70% of Russian consumption was accounted for by power stations and district heating 
plants. In recent years Russia has been a net exporter of coal, but on a declining scale. 

 

South Africa

Proved amount in place (total coal, million tonnes) 115 515

Proved recoverable reserves (total coal, million tonnes) 49 520

Production (total coal, million tonnes, 1999) 223.5

From the first discovery of coal in South Africa in 1699, the country has grown to become one of the 
leading coal nations of the world. Coal’s prominence in the national energy scene is largely attributable 
to a very large resource base and historically a ready supply of low-cost labour. In the past South 
Africa’s political isolation led the country to restrict its dependence on oil imports to a greater degree 
than any other non-centrally planned economy, and to emphasise the development of its coal 
resources. 
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The coal resources reported for the present Survey are based on an assessment published by the 
Geological Survey of South Africa (now the Council for Geoscience) in 1987, adjusted for cumulative 
production of coal over the period since its preparation. 

The Council for Geoscience, on behalf of the Department of Minerals and Energy, is currently carrying 
out a major review of South Africa’s coal resources; its report is not expected to be released until 2002, 
at the earliest. 

Coal occurs principally in three regions: 

●     the shaly Volksrust Formation, which covers most of central and northern Mpumalanga province 
(formerly the Transvaal). The coal is found in isolated basins and troughs which results in the 
fields being disconnected and widely separated; 

●     the sandy Vryheid Formation of the northern part of the main Karoo basin (northern Free State, 
northern Kwazulu-Natal and southern Mpumalanga): this generally continuous area is probably 
the most important economically; 

●     the Motleno Formation, which is confined to the north-eastern Cape. It is of minor economic 
importance compared to other coalfields in South Africa. 

Some lignite deposits are known along the Kwazulu-Natal and Cape coasts, but are considered to be 
of scant economic importance. 

Coal occurrences have been divided into 19 separate coalfields, 18 of which are located in an area 
extending some 600 km from north to south by 500 km from east to west. The Molteno field lies some 
300 km south of the main coal-bearing region. 

Eskom, the South African electric utility, accounts for well over half of coal consumption. A further large 
slice is consumed by the Sasol plants in making synthetic fuels and chemicals from coal. The third 
main user is the industrial sector, including the iron and steel industry. Coal use in residential and 
commercial premises is relatively small, while demand by the railways has virtually disappeared. 

Coal exports are equivalent to about 30% of South African output and are mainly destined for Europe 
and Asia/Pacific. The main route for exports is via Richards Bay, Kwazulu-Natal, where there is one of 
the largest coal-export terminals in the world. 

 

Thailand

Proved amount in place (total coal, million tonnes) 1 391

Proved recoverable reserves (total coal, million tonnes) 1 268
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Production (total coal, million tonnes, 1999) 18.3

Thailand has sizeable resources of lignite, notably at Mae Moh in the north of the country. Annual 
output of lignite increased by almost 90% between 1990 and 1997, but has since been in gradual 
decline. 

All of Mae Moh’s production is consumed by the Mae Moh power plant (2 625 MW). On the other hand, 
most of the lignite produced by other Thai mines is used by industry, chiefly in cement manufacture. 
Imports of bituminous coal are almost all consumed in the iron and steel sector. 

 

United Kingdom

Proved recoverable reserves (total coal, million tonnes) 1 500

Production (total coal, million tonnes, 1999) 37.1

Coal deposits are widely distributed and for many years the UK was one of the world’s largest coal 
producers, and by far its largest exporter. Production rose to a peak of nearly 300 million tonnes/year 
during World War I and thereafter did not fall below 200 million tonnes/year until 1960. Output began a 
long-term decline in the mid-1960’s, falling to less than 100 million tonnes/year by 1990. Reflecting 
continued competition from natural gas and imported coal, UK coal production sank to 37 million 
tonnes in 1999. 

The UK coal industry was privatised at the end of 1994, with the principal purchaser being RJB Mining, 
which acquired 16 deep mines from British Coal. At the end of June 2000 there were 19 major deep 
mines, 14 smaller deep mines and 48 open-cast sites in production. Deep-mined coal output in 1999 
was 20.9 million tonnes and open-cast sites produced 15.3 million tonnes; production from slurry etc. 
amounted to 0.9 million tonnes. Most deep-mined coal has a significantly higher content of sulphur and 
chlorine than that of internationally-traded coal. There is now virtually no UK production of coking coal. 

The decline of the British coal industry makes it exceptionally difficult to quantify resources and 
reserves in compliance with the definitions specified for this Survey. In British Coal’s annual report for 
1991/1992, coal in place (in seams over 0.6 metres thick and less than 1 200 metres deep) was 
estimated as 190 billion tonnes, of which some 45 billion tonnes could be extracted with current 
technology. The report qualified these estimates by stating that "the working of these resources will 
depend on economic circumstances, together with any other strategic considerations". 

For the purpose of the present Survey, the problem lies in quantifying the proportion of the coal in 
place which should be regarded as "exploitable under present and expected local economic 
conditions" (see Definitions), and the proportion of the technologically recoverable reserves which 
would satisfy the same economic criterion. 
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By far the greater part of the 190 billion tonnes of coal in place quoted above is not within the take of 
currently operating mines. The UK Department of Trade and Industry’s 1997 Energy Report states that 
"there were estimated to be approximately 1 billion tonnes of economically viable coal reserves at 
existing mines at the end of 1994". Parker (1997)* estimated proven UK coal reserves accessible to 
existing deep mines and identified open-cast sites as "of the order of 800 million tonnes". In this 
Survey, UK proved recoverable reserves of bituminous coal are quoted at the 1997 Energy Report 
level of 1 billion tonnes, although a recent assessment (Parker (2000)**), which allows for the effects of 
subsequent production and for the closure of certain mines, points to an even lower figure. 

Estimates of lignite reserves and resources relate only to the Crumlin deposit in County Antrim, 
Northern Ireland. 

* Parker, M.J., (1997); UK Coal Reserves in Perspective; Energy Exploration & Exploitation, vol. 15 no 1. 

** Parker, M.J., (2000); Thatcherism and the Fall of Coal; Oxford University Press for the Oxford Institute of Energy Studies. 

 

United States Of America

Proved amount in place (total coal, million tonnes) 457 503

Proved recoverable reserves (total coal, million tonnes) 249 994

Production (total coal, million tonnes, 1999) 997.1

The US coal resource base is the largest in the world. Proved recoverable reserves of 250 billion 
tonnes are equivalent to about 25% of the global total. The US Department of Energy/Energy 
Information Administration’s (EIA) demonstrated reserve base (DRB), (corresponding to the WEC 
category of "proved amount in place") is 457 billion tonnes (504 billion short tons), of which bituminous 
coal (including anthracite) constitutes about 55%, sub-bituminous 36% and lignite 9%. Coal deposits 
are widely distributed, being found in 38 states and underlying about 13% of the total land area. The 
Western Region (notably Montana and Wyoming) accounts for about 47% of the DRB, the Interior 
Region (in particular, Illinois and Kentucky) for 31% and the Appalachian Region (chiefly West Virginia, 
Pennsylvania and Ohio) for 21%. Bituminous coal reserves are recorded for 27 states, whereas only 8 
states have sub-bituminous reserves, of which 90% are located in Montana and Wyoming. 

Total proved recoverable reserves represent about 55% of the proved amount of coal in place. Overall, 
almost 27% of the recoverable reserves of bituminous coal (including anthracite) is surface-mineable, 
compared with 44% of sub-bituminous reserves and 100% of those of lignite. 

US coal output is the second highest in the world, after China, and accounted for about 23% of global 
production in 1999. Coal is the USA’s largest single source of indigenous primary energy; power 
stations and CHP plants accounted for over 92% of domestic coal consumption in 1998. Coal exports 
amounted to 53 million tonnes in 1999: the USA remains one of the world’s leading suppliers of coking 
coal and other bituminous grades. 
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Selected Links: Documents from this site and elsewhere (click plus (+) to view summary) 

 Albania: Restructuring and Privatising Coal - 7k. 

 Armenia: Restructuring and Privatising Coal - 2k. 

 Bulgaria: Restructuring and Privatising Coal - 11k. 

 Coal Resources of Pakistan - 25k. 

 Croatia: Restructuring and Privatising Coal - 11k. 

 Georgia: Restructuring and Privatising Coal - 28k. 

 Hungary: Restructuring and Privatising Coal - 12k. 

 Kyrghystan: Restructuring and Privatising Coal - 2k. 

 Latvia: Restructuring and Privatising Coal - 10k. 

 Lithuania: Restructuring and Privatising Coal - 1k. 

 Macedonia: Restructuring and Privatising Coal - 3k. 

 Moldova: Restructuring and Privatising Coal - 2k. 

 Poland: Restructuring and Privatising Coal - 14k. 

 Romania: Restructuring and Privatising Coal - 25k. 

 Russia: Restructuring and Privatising Coal - 26k. 

 Slovakia: Restructuring and Privatising Coal - 26k. 

 Slovenia: Restructuring and Privatising Coal - 19k. 

 Tajikistan: Restructuring and Privatising Coal - 1k. 

 Turkmenistan: Restructuring and Privatising Coal - 1k. 

 Ukraine: Restructuring and Privatising Coal - 14k. 

 Uzbekistan: Restructuring and Privatising Coal - 1k. 

 Yugoslavia (Serbia and Montenego): Restructuring and Privatising Coal - 1k. 

 
This site contains other information on coal. Follow this link to find information in the Congress Papers 
collection or construct your own search of the whole site in the box below. 

Search this site:  Help   Advanced 

 

 

To search the internet for more on coal 
using click the logo
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COMMENTARY

Three years have passed since the last Survey
of Energy Resources was published, and in that
time the coal industry has seen some significant
changes. Total world production has increased,
yet the number of companies involved in coal
mining has reduced, and there has been a notable
shift both in demand and production to the Asian
market.

That coal can continue to supply the world’s
energy is not in doubt. The IEA has stated
‘World reserves of coal are enormous and,
compared with oil and natural gas, widely
dispersed…. Proven coal reserves have
increased by over 50% in the past 22 years.
The correlation of strong growth of proven coal
reserves with robust production growth suggests
that additions to proven coal reserves will
continue to occur in those regions with strong,
competitive coal industries’.

Global Recoverable Reserves
and Production

Based on figures (data to end-2002) given by
WEC Member Committees and from a variety
of other sources, total recoverable reserves
(i.e. those deposits that are economically viable
at today’s prices and can be recovered using
current technologies) have slightly reduced by
8% since 1999, to just under 910 billion tonnes.
This is almost entirely due to economic re-
appraisal of the German coal mining industry—
worldwide the proven reserve base repre-
sents nearly 200 years of production at current
rates.

However, production figures show an
increase of 11% over 1999 levels. Of this, sub-
bituminous coal production remained more or
less at the same level, while bituminous coal
production increased by 440 million tonnes and
lignite by 35 million tonnes.

Africa
The bulk of Africa’s 220 mt total coal

production in 2002 was bituminous coal, domi-
nated by South Africa. 45 thousand tonnes of
sub-bituminous coal was produced, from just
two countries—Malawi and Nigeria. Although
overall production in Congo and Tanzania is
low, there have been significant relative gains
since 1999. Egypt has experienced a major
decline in coal production, from 200 000 tonnes
in 1999 to only 37 000 tonnes in 2002.

The proved recoverable reserves figure for
Africa has been downgraded by 9%, owing to a
significant reappraisal of the reserves reported
for Botswana.
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North America
The amount of proved recoverable coal

reserves in Canada, Mexico and Greenland has
remained static, with a slight decrease reported
for the USA. Total reserves for North America
amount to about 250 billion tonnes. Overall
production figures show a similar story—a
decrease for the region of around 1%, to just
over 1 billion tonnes. The USA accounts for the
bulk of this production, with 990 mt. It reports
increased production of sub-bituminous coal,
with a decrease in bituminous coal production in
the order of 50 mt.

South America
Production in South America has increased

by roughly 16% over the period—notably due to
increased production of bituminous coal in
Colombia and Venezuela for the export market.
There has been a halving of the already
low levels of production in both Argentina and
Chile.

In regional terms, South America has the
second lowest proved recoverable reserves
figure, at just under 20 mt, an 8.5% decrease
from the 1999 figures.

Asia
The overall production figures for the Asian

region have increased by 26%, reflecting the
increasing importance of the region as both a
supplier and consumer of coal. The major
producers are China (1.4 billion tonnes), India
(360 mt) and Indonesia (103 mt). Both Japan
and Korea have significantly reduced their coal
production, due to the high cost of domestic
production compared to the price of imported
coal on the Asian market.

Reserve figures for the region have remained
stable at nearly 260 billion tonnes, a slight
increase of 2% over 1999.

Over recent years there have been some
concerns raised over the accuracy of Chinese
coal statistics, which as such a large supplier can
have significant impacts on global demand and
production figures, and affect global environ-
mental issues such as CO2 emissions. It is

interesting to note that the end-2002 reserves
figures reported for China are the same as at
end-1999.

Europe
Coal production in Europe has slightly

increased over the 1999 figures, mainly through
higher levels of lignite production. Bituminous
coal production has decreased, notably in
Germany, Spain, France, Poland and the UK.

Proven reserves are significantly lower than
in 1999, with a reduction of over 20% during
the period. The bulk of this is due to the very
significant decrease in the size of German
reserves, which due to the economic reappraisal
of the mining industry have reduced by almost
90%, from 66 billion tonnes in 1999 to just under
7 billion by the end of 2002.

Middle East
Iran is the only coal producer in the Middle

East region, producing 1.8 mt in 2002, an
increase of 17% over 1999. Proved recoverable
reserves have fallen by 75%, from 1 710 mt in
1999 to just 419 mt in 2002.

Oceania
Australia is the world’s leading exporter of

coal, and is ranked 4th worldwide in terms of
annual production, with 340 mt in 2002. The
majority of the coal produced is bituminous coal
for export, although it does have a sizeable
lignite industry supplying the domestic power
generation market. New Zealand is a small
producer for a mainly domestic market, although
it does export some specialist coals, e.g. for
carbon steel. Reserves in New Zealand have
remained static, although a 4% drop in bitumi-
nous coal reserves in Australia is reported.

Fig. 1.1 shows proven coal reserves by
geographical distribution, highlighting the
dominance of three key regions—Europe,
North America and Asia. Coal resources are
more geographically widespread, while reserves
are governed by economic viability—and thus
are more likely to be concentrated in countries
where coal is a commodity, either for domestic
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energy use or as an export product. The top 10
producing countries together make up 85% of
total global coal production (Fig. 1.2).

Coal reserves can change significantly and
rapidly, as policies change and resources lose

or gain viability. This is clearly shown in the
European data, where despite maintaining
overall production figures (due to increased
lignite production in Germany and Greece),
European reserves have shifted downwards
since 1999, reflecting the decline in the hard
coal industry in Western Europe and restructur-
ing in the transitional economies, particularly
in Poland.

That Asia is now the focus of global
production can clearly be seen in Fig. 1.3.
With over 2 billion tonnes of coal produced, an
increase of over 25% between 1999 and 2002,
the Asian region coal production is double that
of the next largest, North America. With global
proved recoverable reserves remaining high it
would seem there is no practical restraint on the
continuing use of coal.

Coal Demand

Significant changes in the location of coal
demand have taken place over the last 20 years. In
1980 Europe, the former Soviet Union and North
America consumed roughly the same quantities
of hard coal for their power generation and
steelmaking needs. North America’s demand has
stayed roughly static, as a percentage of total
global consumption (in real terms, an increase
of 300 mt over the period). However, by 1990
the trends were of decreasing demand in Europe
and the FSU. Demand in the Asia–Pacific
region for hard coal, in contrast, has increased

Asia

Europe

Oceania

Middle East (0.05%)
Africa

South America

North America

FIGURE 1.1 Proved coal reserves at end-2002—
regional distribution.

FIGURE 1.2 The top ten coal producing countries
in 2002.
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dramatically from 34 to 52% over the same
period—equivalent to almost 1 billion tonnes.

According to the BP Statistical Review
of World Energy, world coal consumption
increased by 6.9% in 2002. However, this was
almost entirely a Chinese phenomenon: reported
consumption in China rose by an extraordinary
27.9%. Excluding China, world coal consump-
tion grew by just 0.6%.

One reason for this is the huge increase in
demand for electricity in Asian countries.
China’s electrification programme, for example,
has connected 700 million people over the last
15 years. As a result of the programme, annual
electricity production in China has increased by
nearly 1 000 TWh: 84% of this is coal-fired.
Forecasts indicate that this regional trend will
continue, with the bulk of the projected increase
in global coal demand coming from the region.
According to IEA reports, China has experi-
enced an ongoing decline in coal demand since
1996, but demand increased strongly in 2002,
largely owing to continued strong economic
growth.

Japan continues to be the largest importer of
hard coal—both steam coal and coking coals—
and is projected to account for 24% of total world
imports by 2020. Other Asia–Pacific countries,
such as Malaysia, the Philippines and Thailand,
are looking to coal to diversify their energy mix
and provide a secure supply of affordable energy
to meet their growing electricity needs.

The decline of coal consumption in the EU
can be attributed to a number of factors,
including more stringent environmental legis-
lation, the availability of gas from the North Sea
and Russia, as well as increasingly from North
Africa and the Middle East. As older coal-fired
plant faced retirement, the capital costs of
building combined-cycle gas plant were con-
siderably lower than building a new coal-fired
plant with the required environmental controls,
and at a time when gas prices were relatively
low, were the economic option. However,
such long-term decisions can be affected by
the vagaries of the gas market—as happened
in the UK in 2001 when coal-fired plants were

brought back on-line owing to sudden increases
in gas prices.

Coal Trade

In 2002, hard coal trade continued to expand,
growing to 623 mt (435 mt steam coal, 188 mt
coking coal). Worldwide hard coal trade is
divided into seaborne trade of 579 mt and internal
trade of 44 mt. Steam coal exports from Russia
increased by 33% over 2001 levels and from
Australia by 6%. Significant reductions in exports
were seen from Kazakhstan, China, the USA
and Colombia. Coking coal exports generally
decreased in 2002, with the exception of China,
which achieved a 20% increase in shipments.

In 2002, international hard coal trade in
maritime traffic totalled about 16% of the
worldwide hard coal output. Almost 85% of
hard coal output is thus consumed in the
producing country itself—in particular for
power generation and by some key industries,
such as iron and steel, cement and chemicals.
This is especially true for the three biggest hard
coal producers—China, the USA and India.

However, between 1998 and 2001 coal
exports from China grew from 32 to 90 mt—an
increase of 179%, making it the world’s second
largest coal exporter. Preliminary Chinese data
suggest that 2002 exports of 84 mt would
maintain China’s position in the world export
league.

Environmental Issues

Environmental policies are the key factor in
determining the future role of coal around the
world. While coal can and does provide an
affordable, reliable, secure and safe source of
energy it, along with other fossil fuels, continues
to face environmental challenges. The introduc-
tion of carbon taxes, emissions trading and other
policies to restrict emissions of greenhouse gases
to the atmosphere will have an adverse effect on
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the global coal market. Yet the crucial issue is
how coal is used, not the fuel itself (Fig. 1.4).

Technologies have already been developed
that are capable of almost entirely eliminating
local and regional pollutants from coal-fired
power generation, and efficiency gains can
significantly reduce carbon dioxide emis-
sions—the thermal efficiency of coal-fired
electricity generation underwent an eight-fold
improvement during the 20th Century. How-
ever, if coal is to maintain its place in the
energy mix of the future, the development and
deployment of improved coal technologies has
to continue.

Ongoing developments in supercritical con-
ventional coal combustion are likely to bring

the thermal efficiency of coal burning to over
50%. The gasification of coal in integrated
combined cycle (IGCC) systems is becoming
increasingly well understood and commercially
practical. Near-zero emissions can be realised if
such IGCC systems are combined with emerging
carbon-capture and storage technology.

Indeed coal, via gasification technology, has
the potential to become a mainstay of a future
‘hydrogen economy’. It is an abundant potential
source of the huge quantities of manufactured
hydrogen that would be required for the wide-
spread application of emissions-free hydrogen-
based energy systems.

Christine Copley
World Coal Institute

FIGURE 1.4 The coal-fired route to CO2 reduction (Source: WCI, 2003).
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DEFINITIONS

Proved amount in place is the resource remain-
ing in known deposits that has been carefully
measured and assessed as exploitable under
present and expected local economic con-
ditions with existing available technology.

Maximum depth of deposits and minimum
seam thickness relate to the proved amount
in place.

Proved recoverable reserves are the tonnage
within the proved amount in place that can
be recovered in the future under present
and expected local economic conditions with
existing available technology.

Estimated additional amount in place is the
indicated and inferred tonnage additional to
the proved amount in place that is of foresee-
able economic interest. It includes estimates
of amounts that could exist in unexplored
extensions of known deposits or in undiscov-
ered deposits in known coal-bearing areas, as
well as amounts inferred through knowledge
of favourable geological conditions. Specu-
lative amounts are not included.

Estimated additional reserves recoverable
is the tonnage within the estimated addi-
tional amount in place that geological and
engineering information indicates with
reasonable certainty might be recovered in
the future.
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Table Notes

The tables cover bituminous coal (including
anthracite), sub-bituminous coal and lignite.
Data for peat are given in Chapter 8. There is
no universally accepted system of demarcation

between coals of different rank and what is
regarded as sub-bituminous coal tends to vary
from one country to another. Moreover, if it is
not isolated as such, sub-bituminous is some-
times included with bituminous and sometimes
with lignite.

TABLE 1.1

Coal: proved recoverable reserves at end-2002 (million tonnes)

Bituminous including
anthracite

Sub-bituminous Lignite Total

Algeria 40 40
Botswana 40 40
Central African Republic 3 3
Congo (Democratic Republic) 88 88
Egypt (Arab Republic) 21 21
Malawi 2 2
Morocco N N
Mozambique 212 212
Niger 70 70
Nigeria 21 169 190
South Africa 48 750 48 750
Swaziland 208 208
Tanzania 200 200
Zambia 10 10
Zimbabwe 502 502

Total Africa 50 162 171 3 50 336

Canada 3 471 871 2 236 6 578
Greenland 183 183
Mexico 860 300 51 1 211
United States of America 111 338 101 978 33 327 246 643

Total North America 115 669 103 332 35 614 254 615

Argentina 424 424
Bolivia 1 1
Brazil 10 113 10 113
Chile 31 1 150 1 181
Colombia 6 230 381 6 611
Ecuador 24 24
Peru 960 100 1 060
Venezuela 479 479

Total South America 7 701 12 068 124 19 893
(continued on next page)
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TABLE 1.1 (Continued)

Bituminous including
anthracite

Sub-bituminous Lignite Total

Afghanistan 66 66
China 62 200 33 700 18 600 114 500
India 90 085 2 360 92 445
Indonesia 740 1 322 2 906 4 968
Japan 359 359
Kazakhstan 28 151 3 128 31 279
Korea (DPR) 300 300 600
Korea (Republic) 80 80
Kyrgyzstan 812 812
Malaysia 4 4
Mongolia
Myanmar (Burma) 2 2
Nepal 1 1
Pakistan 60 2 990 3 050
Philippines 22 144 70 236
Taiwan, China 1 1
Thailand 1 354 1 354
Turkey 278 761 3 147 4 186
Uzbekistan 1 000 3 000 4 000
Vietnam 150 150

Total Asia 183 358 36 368 38 367 258 093

Albania 794 794
Austria 20 20
Bulgaria 4 91 2 092 2 187
Croatia 6 33 39
Czech Republic 2 094 3 242 216 5 552
France 15 15
Germany 183 6 556 6 739
Greece 3 900 3 900
Hungary 198 199 2 960 3 357
Ireland 14 14
Italy 27 7 34
Netherlands 497 497
Norway 5 5
Poland 14 000 14 000
Portugal 3 33 36
Romania 22 3 469 494
Russian Federation 49 088 97 472 10 450 157 010
Serbia & Montenegro 9 656 15 926 16 591
Slovakia N 172 172
Slovenia 40 235 275
Spain 200 300 30 530
Sweden 1 1
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TABLE 1.1 (Continued)

Bituminous including
anthracite

Sub-bituminous Lignite Total

Ukraine 16 274 15 946 1 933 34 153
United Kingdom 220 220

Total Europe 82 827 117 982 45 826 246 635

Iran (Islamic Republic) 419 419

Total Middle East 419 419

Australia 38 600 2 200 37 700 78 500
New Caledonia 2 2
New Zealand 33 205 333 571

Total Oceania 38 635 2 405 38 033 79 073

Total World 478 771 272 326 157 967 909 064

Notes:
(1) A quantification of proved recoverable reserves for Mongolia is not available.
(2) Sources: WEC Member Committees, 2003; data reported for previous WEC Surveys of Energy Resources; national and

international published sources.

TABLE 1.2I

Bituminous coal (including anthracite): resources at end-2002

Proved amount in place Estimated additional

Tonnage
(million tonnes)

Maximum depth
of deposits (m)

Minimum seam
thickness (m)

Amount in place
(million tonnes)

Reserves
recoverable

(million tonnes)

Africa

Botswana 3 340 85 5.5
Egypt (Arab Rep.) 27
South Africa 115 000 350 1.0
Swaziland 567 550 1.0 450

North America

Canada 4 609 1 200 0.6 92 224 62 445
(continued on next page)
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TABLE 1.2I (Continued)

Proved amount in place Estimated additional

Tonnage
(million tonnes)

Maximum depth
of deposits (m)

Minimum seam
thickness (m)

Amount in place
(million tonnes)

Reserves
recoverable

(million tonnes)

USA 246 804 671 0.3 445 346

South America

Argentina 4
Chile 64
Venezuela 1 308 6 955

Asia

Indonesia 1 139 5 770 53
Japan 4 772 900 0.6 6 298
Philippines 36 500 0.6 8 5
Taiwan, China 100 800 0.4
Turkey 428 1 300 0.3 658

Europe

Austria 1
Bulgaria 4 150 0.6
Croatia 4
Czech Republic 7 155 1 600 0.6 7 065
France 160 1 300 1.0
Germany 383 1 600 0.6 23 000 8 371
Hungary 1 595 1 000 0.4 296 37
Netherlands 1 406 1 500 0.8 2 750 1 375
Poland 46 000 1 000 1.0 59 000–80 000
Romania 29 2 185 187
Serbia & Montenegro 78 0.5
Spain 1 300 1 200 0.5 3 000 200
Ukraine 21 699 1 800 0.5 5 423

Middle East

Iran 12 700–50 000

Oceania

Australia 56 500 600 0.3 125 000 75 000
New Zealand 45 942 313

Notes:
(1) The data on resources are those reported by WEC Member Committees. They thus constitute a sample, reflecting the

information available in particular countries: they should not be considered as complete, or necessarily representative of
the situation in each region. For this reason, regional and global aggregates have not been computed.

(2) Sources: WEC Member Committees, 2003.
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TABLE 1.2II

Sub-bituminous coal: resources at end-2002

Proved amount in place Estimated additional

Tonnage
(million tonnes)

Maximum depth
of deposits (m)

Minimum seam
thickness (m)

Amount in place
(million tonnes)

Reserves
recoverable

(million tonnes)

North America

Canada 1 153 300 1.5 48 764 15 165
Greenland 183 550 200 100
USA 165 150 305 1.5 273 593

South America

Argentina 697 800 0.5 273
Brazil 17 033 870 0.5 15 319 7 660
Chile 91

Asia

Indonesia 2 034 10 301 95
Japan 5 936
Korea (Republic) 134 1 000 0.6 377 122
Nepal 5 0.5
Pakistan 105 2 000 0.2 250 140
Philippines 184 300 0.6 115 80
Turkey 1 526 828 0.4 202

Europe

Bulgaria 254 390 1.5
Czech Republic 1 943 500 2.0 4 403
Hungary 3 204 500 0.8 1 289 78
Italy 60 500 1.4 280
Norway 52 450 0.6
Romania 8 223 13
Serbia & Montenegro 949 2.0
Slovenia 57 190 10.0
Spain 800 200 3.0 1 600 300
Sweden 4 15 0.5 20
Ukraine 21 261 1 800 0.6 5 502

Oceania

Australia 3 500 200 1.5 27 900 20 700
New Zealand 376 2 085 682

Notes:
(1) The data on resources are those reported by WEC Member Committees. They thus constitute a sample, reflecting the

information available in particular countries: they should not be considered as complete, or necessarily representative of
the situation in each region. For this reason, regional and global aggregates have not been computed.

(2) Sources: WEC Member Committees, 2003.
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TABLE 1.2III

Lignite: resources at end-2002

Proved amount in place Estimated additional

Tonnage
(million
tonnes)

Maximum
depth

of deposits (m)

Minimum
seam

thickness (m)

Amount in
place (million

tonnes)

Reserves
recoverable

(million tonnes)

North America

Canada 2 961 50 1.5 51 034 42 115
USA 39 558 61 0.8 393 822

South America

Argentina 7 350 680

Asia

Indonesia 4 474 22 655 209
Japan 1 186
Pakistan 3 180 280 0.3 67 910
Philippines 82 100 1.0 53 45
Thailand 700 0.3
Turkey 5 812 492 0.4 534

Europe

Austria 335
Bulgaria 3 655 120 0.8
Croatia 41
Czech Republic 623 130 1.5 190
France 114 1 000 1.0
Germany 7 136 550 5.0 69 260 34 100
Greece 5 800 400 1.0 2 500 1 000
Hungary 5 828 200 1.0 1 341
Italy 15 150 3.0 22 20
Poland 13 984 350 3.0 41 000
Romania 4 053 9 905 1 527
Serbia & Montenegro 20 578 10.0
Slovakia 389
Slovenia 602 547 8.0
Spain 30 50 0.5
Ukraine 2 578 400 2.7 320

Oceania

Australia 41 900 300 3.0 175 800 158 200
New Zealand 2 297 9 817 7 078

Notes:
(1) The data on resources are those reported by WEC Member Committees. They thus constitute a sample, reflecting the

information available in particular countries: they should not be considered as complete, or necessarily representative of
the situation in each region. For this reason, regional and global aggregates have not been computed.

(2) Sources: WEC Member Committees, 2003.
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TABLE 1.3

Coal: 2002 production (thousand tonnes)

Bituminous Sub-bituminous Lignite Total

Algeria 20 20
Botswana 956 956
Congo (Democratic Republic) 100 100
Egypt (Arab Republic) 37 37
Malawi 35 35
Morocco N N
Mozambique 20 20
Niger 165 165
Nigeria 10 10
South Africa 214 652 214 652
Swaziland 553 553
Tanzania 75 75
Zambia 70 70
Zimbabwe 4 130 4 130

Total Africa 220 778 45 220 823

Canada 29 600 25 900 11 300 66 800
Mexico 5 168 6 237 11 405
United States of America 520 244 397 668 74 806 992 718

Total North America 555 012 429 805 86 106 1 070 923

Argentina 160 160
Brazil 5 100 5 100
Chile 95 265 360
Colombia 39 510 39 510
Peru 25 25
Venezuela 8 000 8 000

Total South America 47 790 5 365 53 155

Afghanistan 2 2
Bhutan 65 65
China 1 343 350 50 000 1 393 350
Georgia 6 6
India 334 970 23 920 358 890
Indonesia 103 372 103 372
Japan 1 369 1 369
Kazakhstan 70 603 2 618 73 221
Korea (Democratic People’s Republic) 53 000 15 000 68 000
Korea (Republic) 3 318 3 318
Kyrgyzstan 122 376 498
Laos 100 100
Malaysia 353 353
Mongolia 1 520 3 787 5 307
Myanmar (Burma) 13 27 40

(continued on next page)
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TABLE 1.3 (Continued)

Bituminous Sub-bituminous Lignite Total

Nepal 8 8
Pakistan 2 300 1 020 3 320
Philippines 120 1 540 1 660
Taiwan, China
Tajikistan 33 33
Thailand 19 600 19 600
Turkey 2 200 51 000 53 200
Uzbekistan 75 2 660 2 735
Vietnam 15 000 15 000

Total Asia 1 925 887 22 552 155 008 2 103 447

Albania 15 15
Austria 1 210 1 210
Bosnia-Herzogovina 10 000 10 000
Bulgaria 100 3 100 23 200 26 400
Croatia
Czech Republic 14 467 48 391 501 63 359
FYR Macedonia 8 000 8 000
France 1 480 440 150 2 070
Germany 29 209 181 779 210 988
Greece 70 340 70 340
Hungary 660 4 530 7 570 12 760
Italy 100 100
Norway 2 100 2 100
Poland 102 100 58 200 160 300
Romania 3 700 216 26 530 30 446
Russian Federation 168 420 85 000 253 420
Serbia & Montenegro 22 515 33 536 34 073
Slovakia 3 401 3 401
Slovenia 639 4 048 4 687
Spain 9 751 3 558 8 726 22 035
Ukraine 81 857 1 000 82 857
United Kingdom 29 989 29 989

Total Europe 441 755 63 589 523 206 1 028 550

Iran (Islamic Republic) 1 760 1 760

Total Middle East 1 760 1 760

Australia 256 000 17 000 67 000 340 000
New Zealand 2 269 1 972 218 4 459

Total Oceania 258 269 18 972 67 218 344 459

Total World 3 451 251 540 328 831 538 4 823 117

Notes:
(1) Sources: WEC Member Committees, 2003; BP Statistical Review of World Energy, June 2003; Energy—Monthly Statistics,

Eurostat; World Mineral Statistics 1997–2001, British Geological Survey; national sources; estimates by the editors.
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TABLE 1.4

Coal: 2002 consumption (thousand tonnes)

Bituminous Sub-bituminous Lignite Total

Algeria 928 928
Botswana 974 974
Congo (Democratic Republic) 130 130
Egypt (Arab Republic) 1 630 1 630
Ghana 3 3
Kenya 160 160
Libya/GSPLAJ 5 5
Madagascar 12 12
Malawi 55 55
Mauritania 6 6
Mauritius 250 250
Morocco 5 124 5 124
Mozambique 35 35
Namibia 5 5
Niger 165 165
Nigeria 10 10
South Africa 154 878 154 878
Swaziland 200 200
Tanzania 45 45
Tunisia 1 1
Zambia 65 65
Zimbabwe 4 000 4 000

Total Africa 168 671 10 168 681

Canada 19 000 30 000 11 300 60 300
Cuba 10 10
Dominican Republic 220 220
Guatemala 200 200
Honduras 120 120
Jamaica 60 60
Mexico 2 500 12 500 15 000
Panama 70 70
Puerto Rico 150 150
United States of America 516 650 399 100 75 850 991 600
US Virgin Islands 260 260

Total North America 539 240 441 600 87 150 1 067 990

Argentina 850 850
Brazil 17 700 17 700
Chile 3 500 3 500
Colombia 3 100 3 100
Peru 600 600
Uruguay 1 1
Venezuela 60 60

(continued on next page)
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TABLE 1.4 (Continued)

Bituminous Sub-bituminous Lignite Total

Total South America 7 261 18 550 25 811

Afghanistan 2 2
Armenia
Azerbaijan 5 5
Bangladesh 740 740
Bhutan 70 70
China 1 265 000 50 000 1 315 000
Cyprus 72 72
Georgia 10 10
Hong Kong, China 8 718 8 718
India 355 000 24 000 379 000
Indonesia 28 990 28 990
Japan 159 700 159 700
Kazakhstan 46 900 2 600 49 500
Korea (DPR) 23 500 7 500 31 000
Korea (Republic) 67 144 7 627 74 771
Kyrgyzstan 500 375 875
Malaysia 2 300 3 000 5 300
Mongolia 750 4 400 5 150
Myanmar (Burma) 13 27 40
Nepal 420 420
Pakistan 900 2 300 1 020 4 220
Philippines 7 210 5 670 12 880
Sri Lanka 1 1
Taiwan, China 50 603 50 603
Tajikistan 100 30 130
Thailand 19 570 19 570
Turkey 13 800 51 400 65 200
Uzbekistan 75 2 650 2 725
Vietnam 10 000 10 000

Total Asia 2 042 103 26 547 156 042 2 224 692

Albania 90 90
Austria 3 770 1 530 5 300
Belarus 450 450
Belgium 10 300 200 200 10 700
Bosnia-Herzogovina 3 600 5 300 8 900
Bulgaria 3 750 3 000 24 000 30 750
Croatia 900 100 1 000
Czech Republic 10 086 47 193 501 57 780
Denmark 6 708 N N 6 708
Estonia 120 120
Finland 6 850 6 850
FYR Macedonia 40 8 000 8 040
France 18 720 280 180 19 180
Germany 68 671 172 848 241 519
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TABLE 1.4 (Continued)

Bituminous Sub-bituminous Lignite Total

Greece 68 150 68 150
Hungary 940 5 000 7 570 13 510
Iceland 150 150
Ireland 2 700 2 700
Italy 19 700 100 N 19 800
Latvia 150 150
Lithuania 123 2 125
Luxembourg 150 150
Moldova 100 100
Netherlands 13 300 13 300
Norway 1 200 1 200
Poland 87 700 58 200 145 900
Portugal 5 000 5 000
Romania 7 372 216 26 530 34 118
Russian Federation 139 200 75 000 214 200
Serbia & Montenegro 105 865 33 536 34 506
Slovakia 4 900 4 200 9 100
Slovenia 92 1 198 4 361 5 651
Spain 31 500 4 267 8 726 44 493
Sweden 3 300 3 300
Switzerland 200 200
Ukraine 85 000 1 000 86 000
United Kingdom 58 500 58 500

Total Europe 590 547 67 119 500 024 1 157 690

Iran (Islamic Republic) 1 580 1 580
Israel 12 100 12 100
Lebanon 200 200

Total Middle East 13 880 13 880

Australia 49 000 17 000 67 000 133 000
Fiji 20 20
New Caledonia 150 150
New Zealand 288 1 899 265 2 452
Papua New Guinea 1 1

Total Oceania 49 459 18 899 67 265 135 623

Total World 3 411 161 572 725 810 481 4 794 367

Notes:
(1) Sources: WEC Member Committees, 2003; BP Statistical Review of World Energy, June 2003; Energy—Monthly

Statistics, Eurostat; national sources; estimates by the editors.
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COUNTRY NOTES

The following Country Notes on Coal have
been compiled by the editors, drawing upon a
wide variety of material, including information
received from WEC Member Committees,
national and international publications.

Major international published sources con-
sulted included:

† Energy Balances of OECD Countries 2000–
2001; 2003; International Energy Agency;

† Energy Balances of Non-OECD Countries
2000-2001; 2003; International Energy
Agency;

† Major coalfields of the world; June 2000; IEA
Coal Research.

Argentina

Proved amount in place (total coal,
million tonnes) 8 051
Proved recoverable reserves
(total coal, million tonnes) 424
Production (total coal, million
tonnes, 2002) 0.2

The principal coal-mining areas are located
in the west of the country along the foothills of
the Andes and in the Andes themselves, in the
provinces of Catamarca, La Rioja, San Juan,
Mendoza, Neuquén, Rı́o Negro, Chubut and
Santa Cruz, with smaller coalfields in Córdoba,
the centre of Chubut and the Atlantic coast of
Santa Cruz.

The biggest coalfield is Rı́o Turbio, located
to the west of the city of Rı́o Gallegos in the
southern province of Santa Cruz, close to the
border with Chile. Rı́o Turbio’s coal is a steam
coal with low sulphur content (down to 1%),
falling into the sub-bituminous rank; it constitu-
tes 99% of the hard coal resources of the
country, and supports the only coal extraction
activity in the Argentine Republic. The Rı́o
Turbio coalfield, including the concession for

operating the associated railway and port
facilities, was privatised in 1994 but is currently
under administration by a Federal auditor.

The Argentinian Member Committee has
reported proved amounts in place of 697 million
tonnes of sub-bituminous coal and 7 350 million
tonnes of lignite, together with a minor quantity
(4 million tonnes) of bituminous grade. For
sub-bituminous, the maximum deposit depth is
800 m, with seams ranging from 0.5 to 2.0 m in
thickness. The lignite resources are at a maxi-
mum depth of 680 m. The only proved recover-
able reserves reported are 424 million tonnes of
sub-bituminous.

Coal output from the Rı́o Turbio mine is
quite modest, at around 200 thousand tonnes per
annum. The greater part is used for electricity
generation, the balance as industrial fuel.

Australia

Proved amount in place (total coal,
million tonnes) 101 900
Proved recoverable reserves
(total coal, million tonnes) 78 500
Production (total coal, million
tonnes, 2002) 340.0

Australia is endowed with very substantial
coal resources, with its proved recoverable
reserves ranking fifth in the world. The major
deposits of black coal (bituminous and sub-
bituminous) are located in New South Wales
and Queensland; smaller but locally important
resources occur in Western Australia, South
Australia and Tasmania. The main deposits
of brown coal are in Victoria, the only State
producing this rank. Other brown coal resources
are present in Western Australia, South Australia
and Tasmania.

The coal resource data reported for the
present Survey by the Australian WEC Member
Committee have been provided by Geoscience
Australia, formerly the Australian Geological
Survey Organisation (AGSO). The proved
amount of coal in place comprises 56.5 billion
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tonnes of bituminous coal, 3.5 billion tonnes of
sub-bituminous and 41.9 billion tonnes of brown
coal/lignite. Within these tonnages, the pro-
portion deemed to be recoverable ranges from
68% of the bituminous coal (with 54% of its
reserves surface-mineable) to 90% of the lignite,
all of which is suitable for open-cast mining.
About 36% of Australia’s massive reserves
of bituminous coal are of coking quality. The
maximum depth of the deposits ranges from
600 m in the case of bituminous coal to 200 m
for sub-bituminous and 300 m for lignite.
Minimum seam thicknesses are 0.3, 1.5 and
3.0 m, respectively.

Indicated and inferred tonnages, additional to
the proved amount in place, are vast: Geoscience
Australia’s current assessment puts bituminous
coal at 125 billion tonnes, sub-bituminous at
nearly 28 billion tonnes and lignite at around
175 billion tonnes. In total, more than 250 billion
tonnes of this additional coal is considered to be
eventually recoverable.

In 2002 Australia produced 273 million
tonnes of saleable black coal (bituminous and
sub-bituminous) and 67 million tonnes of brown
coal. The major domestic market for black coal
is electricity generation: in 2001, power stations
accounted for 88% of total black coal consump-
tion, with the other large consumers being the
iron and steel industry and cement manufacture.
Brown coal is used almost entirely for power
generation.

Australia has been the world’s largest
exporter of hard coal since 1984: in 2002, it
exported 198 million tonnes. About 53% of 2002
exports were of metallurgical grade (coking
coal), destined largely for Japan, the Republic of
Korea, India and Europe.

Botswana

Proved recoverable reserves
(total coal, million tonnes) 40
Production (total coal, million
tonnes, 2002) 1.0

Vast deposits of bituminous coal have been
located in Botswana, principally in the eastern
part of the country. The only mine to have been
developed so far is at Morupule, near the town
of Palapye, where Morupule Colliery Limited
(controlled by Anglo American Corporation)
commenced coal extraction in 1973.

For the present Survey, the Botswana WEC
Member Committee has reported proved reco-
verable reserves of 40 million tonnes, of which
50% can be mined by open-cast methods. The
reported tonnages relate solely to the economi-
cally recoverable reserves that are currently
being exploited at the Morupule Mine. With
cumulative output to the end of 2002 amounting
to nearly 18 million tonnes, Botswana’s remain-
ing proved amount of coal in place is reported to
be 3 340 million tonnes.

All of Botswana’s current coal production
(956 thousand tonnes in 2002) is of power
generation quality, none of coking quality.
The Morupule mine’s chief customers are the
Botswana Power Corporation, the copper/nickel
mine at Selibe-Phikwe and the soda ash
plant at Sua Pan. The BPC power station at
Morupule (net capacity 118 MW) generates
about half of Botswana’s electricity supplies,
the balance being provided by imports from
South Africa.

Brazil

Proved amount in place
(total coal, million tonnes) 17 033
Proved recoverable reserves
(total coal, million tonnes) 10 113
Production (total coal, million
tonnes, 2002) 5.1

Brazil has considerable reserves of sub-
bituminous coal, mostly located in the southern
states of Rio Grande do Sul, Santa Catarina and
Paraná.

For the present Survey, the Brazilian WEC
Member Committee has reported a proved
amount in place (described as covering
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measured, indicated and inferred reserves) of just
over 17 billion tonnes, of which almost 60% is
categorised as proved recoverable reserves. The
maximum depth of the deposits is 870 m, whilst
the minimum seam thickness is 0.5 m. There is
estimated to be some 15.3 billion tonnes of
additional coal in place, of which 50% is
considered to be recoverable.

With respect to the stated level of proved
recoverable reserves, it is estimated that 21%
could be exploited through surface mining, and
that 7% is considered to be of coking quality. In
2002, 63% of Brazilian coal production was
obtained by surface mining.

Almost all of Brazil’s current coal output is
classified as steam coal, of which about 85% is
used as power-station fuel and the remainder in
industrial plants. Virtually all of Brazil’s metal-
lurgical coal is imported: about three-quarters is
used as input for coke production.

Canada

Proved amount in place
(total coal, million tonnes) 8 723
Proved recoverable reserves
(total coal, million tonnes) 6 578
Production (total coal,
million tonnes, 2002) 66.8

Canada has considerable coal resources, with
proved reserves of more than 6.5 billion tonnes.
The levels of resources that have been reported
by the Canadian WEC Member Committee are
unchanged from those advised for the 2001
Survey of Energy Resources. Bituminous coals
(including anthracite) are evaluated as 4.6
billion tonnes, based on deposits to a maximum
depth of 1 200 m and a minimum seam thickness
of 0.6 m; sub-bituminous grades are put at
approximately 1.1 billion tonnes (maximum
depth 300 m, minimum thickness 1.5 m); and
lignite at 3.0 billion tonnes (maximum depth
50 m, minimum thickness 1.5 m). The proved
recoverable reserves for each rank have been

assessed as approximately 75% of the respective
proved amount in place.

Estimates of the tonnages of coal (in-place
and recoverable) that are considered to be
additional to the ‘proved’ amounts of each
rank all run into tens of billions of tonnes (see
Tables 1.2I, II and III). Such numbers can never
possess any high degree of accuracy, but they do
serve to underline Canada’s undoubtedly massive
coal endowment.

Canadian coal reserves are mainly located in
the western provinces of Saskatchewan, Alberta
and British Columbia, with smaller deposits in
the eastern provinces of Nova Scotia and New
Brunswick. Bituminous deposits are found in the
two eastern provinces together with Alberta and
British Columbia; Alberta also possesses sub-
bituminous grades, while lignite deposits are
found only in Saskatchewan.

Western Canada dominates coal production,
accounting for 99.5% of the total. Alberta is
the largest coal-producing province, mainly of
thermal grades. British Columbia is the second
largest, producing mainly metallurgical coals.
Saskatchewan produces lignite. About 40% of
Canadian coal production is exported.

Around 90% of Canadian coal consumption
is used for electricity generation, 7% in the steel
industry and 3% in other industries. Alberta is
the largest coal-consuming province, Ontario the
second. Ontario relies on coal imports—there
are no coal mines in the province.

The Canadian coal industry is entirely
privately owned. Output is mainly from surface
mines: only one underground mine is in opera-
tion, with a limited production.

China

Proved recoverable reserves
(total coal, million tonnes) 114 500
Production (total coal,
million tonnes, 2002) 1 393.4

China is a major force in world coal, standing
in the front rank in terms of reserves, production
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and consumption, and recently, as a coal
exporter. The levels of proved recoverable
reserves (as at end-1990), originally provided
by the Chinese WEC Member Committee for the
1992 Survey, have been retained for each
successive edition; in billions of tonnes, they
amount to: bituminous coal and anthracite 62.2;
sub-bituminous coal 33.7 and lignite 18.6. The
level of proved reserves retained for the present
Survey implies a coal R/P ratio of 82, on the
basis of 2002 production.

It is interesting to note that the same figure
(114.5 billion tonnes) for total proved reserves
was quoted at the 11th Session of the UN
Committee on Sustainable Energy (Geneva,
November 2001), in the context of an estimate
of 988 billion tonnes for China’s coal resour-
ces. This reference, in a paper co-authored
by Professor Huang Shengchu, a vice-president
of the China Coal Information Institute, indi-
cates a degree of continuity in the official
assessments of China’s coal reserves and
supports the retention of the level originally
advised by the Chinese WEC Member Com-
mittee in 1991.

Coal deposits have been located in most of
China’s regions but three-quarters of proved
recoverable reserves are in the north and north-
west, particularly in the provinces of Shanxi,
Shaanxi and Inner Mongolia.

After more than 20 years of almost unin-
terrupted growth, China’s coal production peaked
at nearly 1.4 billion tonnes in 1996, followed by 4
years during which output fell year by year,
largely as a result of the closure of large numbers
of small local mining operations. Annual output
has regained an upward path in the past two years
and reached a new peak in 2002. By far the
greater part of output is of bituminous coal:
lignite constitutes only about 4%.

The major coal-consuming sectors are power
stations (including CHP), which accounted for
50% of total consumption in 2001, the iron and
steel industry with a 15% share, and other
industrial users with about 17%.

Coal exports more than doubled between
1999 and 2002, when they totalled 84 million

tonnes; China is now the world’s second largest
coal exporter, after Australia.

Colombia

Proved recoverable reserves
(total coal, million tonnes) 6 611
Production (total coal, million
tonnes, 2002) 39.5

Colombia’s vast coal resources are located
in the north and west of the country. Data on
measured reserves at end-2001, published by
the Ministerio de Minas y Energı́a, indicate a
total of some 6.6 billion tonnes, of which Zona
Norte and Cerrejón in the department of La
Guajira account for 55% and fields in the
department of Cesar for 29%. ‘Indicated
reserves’ quoted in the same publication are
2 932 million tonnes. Virtually all Colombia’s
coal resources fall into the bituminous category:
the reserves in the San Jorge field in Córdoba,
with an average calorific value in the sub-
bituminous/lignite bracket, are shown under
sub-bituminous in Table 1.1.

Development of Colombian coal for export
has centred on the Cerrejón deposits which
are located in the Guajira Peninsula in the far
north, about 100 km inland from the Carib-
bean coast. The coal is found in the northern
portion of a basin formed by the Cesar and
Rancheria rivers; the deposit has been divided
by the Government into the North, Central
and South Zones. In October 1975 the
Government opened international bidding for
the development of El Cerrejón-North Zone
reserves and in December 1976 Carbocol
(then 100% owned by the Colombian State)
and Intercor (an Exxon affiliate) entered into
an Association Contract for the development
and mining of the North Zone. The contract
has three phases and covers a 33-year period
with the production phase scheduled to end
early in 2009.

Carbocol was privatised in October 2000, the
purchasers being a consortium of Anglo-American,
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Billiton and Glencore; in early 2002 the three
partners acquired the whole of Intercor’s
interest.

Coal exports from Colombia totalled 39.1
million tonnes in 2001, equivalent to 90% of its
coal production. Cerrejón North remains one of
the world’s largest export mines.

Czech Republic

Proved amount in place
(total coal, million tonnes) 9 721
Proved recoverable reserves
(total coal, million tonnes) 5 552
Production (total coal,
million tonnes, 2002) 63.4

The Czech Republic possesses sizeable coal
resources, with a proved amount in place of
nearly 10 billion tonnes, of which some 57% is
reported to be economically recoverable. In
terms of rank, 38% of the proved reserves are
classified as bituminous, 58% as sub-bituminous
and 4% as lignite. The tonnages reported by the
Czech Member Committee for the present
Survey show little change from those advised
in 2000. The maximum depth of deposits varies
from 1 600 m in the case of bituminous to 500 m
for sub-bituminous and only 130 m for lignite;
minimum seam thicknesses range from 0.6
(for bituminous) to 1.5 (lignite) and 2.0 m for
sub-bituminous.

Bituminous coal deposits are mainly in the
Ostrava-Karviná basin in the east of the country,
and lie within the Czech section of the Upper
Silesian coalfield. The principal sub-bituminous/
lignite basins are located in the regions of North
and West Bohemia, close to the Krusne Hory
(Ore Mountains), which constitute the republic’s
north-western border with Germany. Currently
all Czech output of bituminous coal and lignite is
deep-mined, whereas 99% of sub-bituminous is
surface-mined.

Since 1990, Czech output of bituminous coal
has fallen by 35%, to 14.5 million tonnes in
2002, whilst sub-bituminous/lignite has declined

by 38%, from 79 million tonnes in 1990 to
48.9 million tonnes in 2002. Over half of the
republic’s bituminous coal production consists
of coking coal. In 2002, total exports of coal
amounted to 7.7 million tonnes, equivalent to
just over 12% of production.

Apart from its coking coal, which is con-
sumed by the iron and steel industry, most of the
republic’s bituminous coal is used for electricity
and heat generation, with industrial and private
consumers accounting for relatively modest
proportions. This pattern of utilisation also
applies to sub-bituminous coal, which is still
the main power station fuel.

France

The last lignite mine closed down at the end
of January, 2003: all coal extraction will cease in
2004.

Germany

Proved amount in place
(total coal, million tonnes) 7 519
Proved recoverable reserves
(total coal, million tonnes) 6 739
Production (total coal,
million tonnes, 2002) 211.0

The data advised by the German WEC
Member Committee for the 2004 Survey reflect
a reassessment of coal resources and reserves.
The new numbers comply with the recommen-
dations of the UN-ECE, within the context of the
definitions specified for the SER. The proved
amount in place is now given as approximately
7.5 billion tonnes, the bulk of which consists
of lignite. The hard coal component has a
maximum deposit depth of 1 600 m below the
surface, and a minimum seam thickness of 0.6 m,
whilst the corresponding parameters for lignite
are 550 and 5 m, respectively.

Proved recoverable reserves comprise 183
million tonnes of hard coal and 6 556 million
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tonnes of lignite. Earlier assessments of German
coal reserves (e.g. end-1996 and end-1999)
contained large amounts of speculative resour-
ces which are no longer taken into account.
Much of the former ‘proved amount in place’
and ‘proved recoverable reserves’ has been
moved to ‘additional amount in place’ and
‘additional reserves recoverable’, respectively.

Germany’s output of hard coal has fallen
from 76.6 million tonnes in 1990 to 29.2 million
tonnes in 2002, whilst lignite production has
virtually halved, from 357.5 to 181.8 million
tonnes over the same period. Germany is still the
world’s largest lignite producer.

The Ruhr coalfield produces over three-
quarters of German hard coal. The coal qualities
range from anthracite to high-volatile, strongly
caking bituminous coal. The Saar is the second
largest coalfield, with substantial deposits of
weakly caking bituminous coal. All German
hard coal is deep-mined from seams at depths
exceeding 900 m.

The lignite deposit in the Rhine region is the
largest single formation in Europe. In the former
East Germany there are major deposits of lignite
at Halle Leipzig and Lower Lausitz; these have
considerable domestic importance.

The principal markets for bituminous coal
are electricity generation, iron and steel, and
cement manufacture: other industrial and house-
hold uses are relatively modest. The bulk of
German lignite is consumed in power stations,
although a considerable tonnage (11 million
tonnes in 2001) is converted into brown coal
briquettes for the industrial, residential and
commercial markets.

Greece

Proved amount in place
(total coal, million tonnes) 5 800
Proved recoverable reserves
(total coal, million tonnes) 3 900
Production (total coal,
million tonnes, 2002) 70.3

Coal resources are all in the form of lignite.
Apart from a very small amount of private
mining, all production is carried out by the
mining division of the Public Power Corporation
(DEI). There are two lignite centres, Ptolemais-
Amynteo (LCPA) in the northern region of
Western Macedonia, and Megalopolis (LCM) in
the southern region of the Peloponnese. These
two centres control the operations of seven open-
cast mines; LCPA mines account for nearly 80%
of DEI’s lignite output. In 2002, LCPA produced
55.8 million tonnes of lignite, LCM 14.5 million
tonnes.

In the lignite-mining areas, six dedicated
power stations (total generating capacity:
4 850 MW) produce more than two-thirds of
Greece’s electricity supply. Two 330 MW
lignite-fired power stations are planned for
construction at Florina in Western Macedonia;
the first unit came into operation in April 2003.

Greece is the second largest producer of
lignite in the European Union and the fourth
largest in the world.

India

Proved recoverable reserves
(total coal, million tonnes) 92 445
Production (total coal,
million tonnes, 2002) 358.9

Coal is the most abundant fossil fuel resource
in India, which is the world’s third largest coal
producer. The principal deposits of hard coal are
in the eastern half of the country, ranging from
Andhra Pradesh, bordering the Indian Ocean,
to Arunachal Pradesh in the extreme north-east:
the eastern States of Chhattisgarh, Jharkhand,
Orissa and West Bengal together account for
about 77% of reserves. The Ministry of Coal
(quoting the Geological Survey of India) states
that, in addition to 90.1 billion tonnes of proved
reserves of bituminous coal, there are 112.6
billion tonnes of indicated reserves and 38.0
billion tonnes of inferred reserves. Coking coals
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constitute 18% of the tonnage of proved
reserves.

Lignite deposits mostly occur in the southern
State of Tamil Nadu. India’s geological
resources of lignite are estimated to be some
35.4 billion tonnes, of which about 2.4 billion
tonnes in the Neyveli area are regarded as
‘mineable under the presently adopted mining
parameters’, and taken as proved recoverable
reserves in the present Survey. Annual pro-
duction of lignite is currently in the region of
24 million tonnes, almost all of which is used for
electricity generation.

Although India’s coal reserves cover all
ranks from lignite to bituminous, they tend to
have a high ash content and a low calorific value.
The low quality of much of its coal prevents
India from being anything but a small exporter
of coal (traditionally to the neighbouring
countries of Bangladesh, Nepal and Bhutan)
and conversely, is responsible for sizeable
imports (around 13 million tonnes/yr of coking
coal and 12 million tonnes/yr of steam coal)
from Australia, China, Indonesia and South
Africa.

Coal is the most important source of energy
for electricity generation in India: about three-
quarters of electricity is generated by coal-fired
power stations. In addition, the steel, cement,
fertiliser, chemical, paper and many other
medium and small-scale industries are also
major coal users.

Indonesia

Proved amount in place
(total coal, million tonnes) 7 647
Proved recoverable reserves
(total coal, million tonnes) 4 968
Production (total coal,
million tonnes, 2002) 103.4

Indonesia possesses very substantial coal
resources: according to recent data advised by
the Ministry of Energy and Mineral Resources
for the purpose of this Survey, the proved

amount in place totals 7 647 million tonnes,
within which Indonesia’s proved recoverable
reserves amount to 4 968 million tonnes. In each
case, lignite has the largest share (58.5%), with
sub-bituminous coal accounting for 26.6% and
bituminous grades for 14.9%. For all ranks, the
recoverable proportion of the coal in place is
approximately 65%.

The Ministry reports an estimated additional
amount in place (based on ‘indicated’ and
‘inferred’ resources in the original data) as
some 38.7 billion tonnes, with the same propor-
tionate breakdown by rank as for the proved
amount in place and proved reserves.

Indonesian coals in production generally
have medium calorific values (5 000 –
7 000 kcal/kg or 21–29 MJ/kg), with relatively
high percentages of volatile matter; they benefit
from low ash and sulphur contents, making them
some of the cleanest coals in the world.

Competitive quality characteristics have
secured substantial export markets for Indone-
sian coal: in 2002 over 74 million tonnes were
shipped overseas, representing nearly 72% of
total coal output. Asian customers took 81% of
Indonesia’s coal exports.

Within Indonesia, coal’s main market is
power generation, which accounted for 68% of
internal consumption in 2002.

Pakistan

Proved amount in place
(total coal, million tonnes) 3 285
Proved recoverable reserves
(total coal, million tonnes) 3 050
Production (total coal,
million tonnes, 2002) 3.3

The republic possesses substantial coal
resources. The Geological Survey of Pakistan
(GSP) quotes a total coal resource at 30 June
2002 of just over 185 billion tonnes, within
which measured reserves are 3 303 million
tonnes, and mineable reserves 1 982 million
tonnes. The Pakistan WEC Member Committee
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reports the proved amount in place as 105
million tonnes of sub-bituminous coal and 3 180
million tonnes of lignite; of these quantities,
proved recoverable reserves consist of 60
million and 2 990 million tonnes, respectively.

The Pakistan MC has reported all the coal
resources of the Sind province as falling within
the lignite rank. These lignite resources have
been divided into two main categories: (a) non-
developed coalfields, and (b) developed coal-
fields.

(a) The non-developed coalfields have been
further sub-divided into:
(i) The Thar coalfield: this will be

Pakistan’s first open-cast coalfield and
may come into production within 3–4
years. The proved amount in place is
put at 2 700 million tonnes, all of
which is considered to be recoverable
via open-cast mining. Over and above
this tonnage Thar’s ‘indicated’ resour-
ces are 9 400 million tonnes, ‘inferred’
resources 51 billion tonnes and ‘hypo-
thetical’ resources 113 billion tonnes.
Thar accounts for 88.5% of Pakistan’s
reported recoverable reserves.

(ii) All other coalfields of Sind Province,
such as Thatta, Sonda, Jherruck, Ongar
and Indus East: these fields, when
developed, will be underground mines:
they have little chance of becoming
producing fields in the near future. In
aggregate, they have 230 million tonnes
in place, with a maximum deposit depth
of 280 m and seam thicknesses varying
from 0.3 to 6.0 m. Proved reserves
are 140 million tonnes, equivalent to
60% of the coal in place. ‘Indicated’
resources are given as 1.5 billion tonnes
and ‘inferred’ as 4.8 billion.

(b) The developed lignite mines are Lakhra and
Meting-Jhimpur; the main coal-producing
area is Lakhra, where production is
expected to rise. The total amount of coal
in place is 250 million tonnes, at a
maximum deposit depth of 150 m and with
seam thicknesses between 0.75 and 2.5 m.

Proved recoverable reserves are 150 million
tonnes, with additional in-place tonnages of
660 million ‘indicated’ and 550 million
‘inferred’.

The lignite coals are mainly being consumed
by the brick kiln industry, with some by the
cement industry, although the latter is now
mostly converting to imported coal as the local
lignite has a low calorific value as well as high
sulphur and ash contents.

The coals of the Balochistan, Punjab and
NWFP provinces have been grouped in the sub-
bituminous rank category; although the rank of
such coals ranges from sub-bituminous to
bituminous, it is not possible to separate them.
The proved amount of sub-bituminous coal in
place is 105 million tonnes, to a maximum depth
of 2 000 m and with seams from 0.2 to 2.0 m
thick. Proved recoverable reserves are 60 million
tonnes, with ‘indicated’ resources put at 35
million and ‘inferred’ at 215 million. Sub-
bituminous coals are, like lignite, mostly used
by the brick kiln industry but some coals of
Balochistan and NWFP are also being used by
the cement industry.

Notwithstanding its massive potential,
Pakistan’s coal production in recent years has
been only some 3–3.5 million tonnes per annum.
About half is currently produced in the western
province of Balochistan; no Thar coal is
produced at present.

Small tonnages of indigenous coal are used
for electricity generation and by households but,
as seen above, by far the largest portion is used
to fire brick kilns. Just over 1 million tonnes of
Australian coking coal is imported each year for
use in the iron and steel industry.

Poland

Proved amount in place
(total coal, million tonnes) 59 984
Proved recoverable reserves
(total coal, million tonnes) 14 000
Production (total coal,
million tonnes, 2002) 160.3
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Most of Poland’s substantial tonnage of coal
resources is in the form of hard coal, which
comprises 77% of the reported proved amount in
place. The Polish WEC Member Committee has
reported revised resource assessments by com-
parison with those advised for the 2001 Survey of
Energy Resources with (in particular) a 10%
reduction in the proved amount of bituminous
coal in place and a 31% decrease in the
corresponding tonnage recoverable.

The latest figures show the proved amount of
hard coal in place as 46 billion tonnes, on the
basis of a maximum deposit depth of 1 000 m
and a minimum seam thickness of 1 m; the
corresponding level for lignite is almost 14
billion tonnes, at a maximum deposit depth of
350 m and minimum seam thickness of 3 m. The
estimated additional amounts in place are 59–80
billion tonnes of hard coal and 41 billion tonnes
of lignite, but assessments of the recoverable
portions of these quantities are not available.

The reported ‘proved amount in place’
comprises the total geological resources of
coal (called in Polish terminology ‘documented
geological resources—category A, B and C’);
the ‘proved recoverable reserves’ comprise
the documented reserves of coal, known in the
Polish classification as ‘industrial reserves’; the
‘estimated additional amounts in place’ include
forecast ‘additional resources of coal, which are
in unexplored extensions of known deposits
below 1 000 m and inferred amounts estimated
on the results of geological information’.

Poland’s hard coal resources are mainly in
the Upper Silesian Basin, which lies in the south-
west of the country, straddling the border with
the Czech Republic: about 80% of the basin is in
Polish territory. Other hard-coal fields are
located in the Lower Silesia and Lublin basins.
There are a number of lignite deposits in central
and western Poland, with four of the larger
basins currently being exploited for production.

The quality of the Upper Silesian hard
coals is generally quite high, with relatively
low levels of sulphur and ash content. One-third
of Poland’s proved reserves of hard coal are
regarded as of coking quality.

Although output of hard coal (and, to a lesser
extent, of lignite) has declined during the past
15 years, and especially since 1997, Poland is still
among the world’s eight largest coal producers
(see Table 1.3), with a 2002 output of 102 million
tonnes of hard coal and 58 million tonnes of
lignite. The decline in hard coal production
reflects a deep restructuring of the industry, with
the aim of eliminating the non-profitable mines
by a reduction in excess production potential,
substantially lower employment levels, elimin-
ation of government subsidies, etc.

Apart from Russia, Poland is the only world-
class coal exporter in Europe: its total exports in
2002 were some 23 million tonnes, of which
steam coal accounted for 84% and coking for
16%. Germany, Austria and Denmark are cur-
rently Poland’s largest export markets for coal.

About 61% of inland consumption of hard
coal goes to the production of electricity and
bulk heat, industrial uses account for 26% and
residential/commercial/agricultural uses 13%.
Almost all lignite production is used for base-
load electricity generation.

Russian Federation

Proved amount in place
(total coal, million tonnes) 200 576
Proved recoverable reserves
(total coal, million tonnes) 157 010
Production (total coal,
million tonnes, 2002) 253.4

The levels quoted for Russian coal resources
and reserves are unchanged from those given
for end-1996 in the 1998 Survey of Energy
Resources, as the WEC Member Committee was
unable to obtain any more recent coal data for
the present Survey.

The proved amount of coal in place at end-
1996 comprised 75.8 billion tonnes of bitumi-
nous coal, based on a maximum deposit depth
of 1 200 m and a minimum seam thickness
of 0.6–0.7 m; 113.3 billion tonnes of sub-bitu-
minous grades (at depths of up to 600 m and
minimum thickness 1.0–2.0 m); and 11.5 billion
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tonnes of lignite (at 300 m and 1.5–2.0 m,
respectively).

Proved recoverable reserves were reported as
just over 49 billion tonnes of bituminous coal, of
which 23% was considered to be surface-
mineable and 55% was suitable for coking. Of
the 97.5 billion tonnes of proved recoverable
reserves of sub-bituminous coal, 74% was
suitable for surface mining, while all of the 10.5
billion tonnes of recoverable lignite reserves fell
into this category. Overall, about 94 billion
tonnes of Russia’s proved reserves were deemed
to be recoverable by opencast or strip mining.
Further enormous tonnages of coal, of the order
of 20 times the quoted proved reserves, were
reported to be recoverable in the future.

Russian coal reserves are widely dispersed
and occur in a number of major basins. These
range from the Moscow basin in the far west to
the eastern end of the Donetsk basin (most
of which is within the Ukraine) in the south,
the Pechora basin in the far northeast of
European Russia, and the Irkutsk, Kuznetsk,
Kansk-Achinsk, Lena, South Yakutia and
Tunguska basins extending across Siberia to
the Far East.

The principal economic hard coal deposits of
Russia are found in the Pechora and Kuznetsk
basins. The former, which covers an area of
some 90 000 km2, has been extensively devel-
oped for underground operations, despite the
severe climate and the fact that 85% of the basin
is under permafrost. The deposits are in
relatively close proximity to markets and much
of the coal is of good rank, including coking
grades. The Kuznetsk basin, an area of some
26 700 km2, lies to the east of the city of
Novosibirsk and contains a wide range of coals;
the ash content is variable and the sulphur is
generally low. Coal is produced from both
surface and underground mines.

Lying east of the Kuznetsk and astride the
trans-Siberian railway, the Kansk-Achinsk basin
contains huge deposits of brown (sub-bitumi-
nous) coal with medium (in some cases, low) ash
content and generally low sulphur; large strip-
mines are linked to dedicated power stations and

carbo-chemical plants. The vast Siberian coal-
bearing areas of the Lena and Tunguska basins
constitute largely unexplored resources, the
commercial exploitation of which would prob-
ably be difficult to establish.

From a peak of around 425 million tonnes in
1988, Russia’s total coal production declined
dramatically following the disintegration of the
USSR, and now stands at about 250–260 million
tonnes per annum. In 2001 over 70% of Russian
consumption was accounted for by power
stations and district heating plants; the iron and
steel industry and the residential sector were the
other main centres of coal usage.

South Africa

Proved amount in place
(total coal, million tonnes) 115 000
Proved recoverable reserves
(total coal, million tonnes) 48 750
Production (total coal,
million tonnes, 2002) 214.7

The South African WEC Member Committee
has reported the proved amount in place on the
basis of a maximum deposit depth of 350 m and a
minimum seam thickness of 1 m. The coal
resources reported for the present Survey are
based on an assessment published by the
Geological Survey of South Africa (now the
Council for Geoscience) in 1987, adjusted for
cumulative production of coal over the period
since its preparation, and thus differ only margin-
ally from those reported for the 2001 Survey.

The Council for Geoscience, on behalf of the
Department of Minerals and Energy, is currently
carrying out a major review of South Africa’s
coal resources; its report is expected to be
completed by the end of 2004. There are some
indications that the reassessed reserves could be
as low as 38 billion tonnes.

Coal occurs principally in three regions.

† The shaly Volksrust Formation, which covers
most of central and northern Mpumalanga
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province (formerly the Transvaal). The coal
is found in isolated basins and troughs which
results in the fields being disconnected and
widely separated.

† The sandy Vryheid Formation of the northern
part of the main Karoo basin (northern Free
State, northern Kwazulu-Natal and southern
Mpumalanga): this generally continuous area
is probably the most important economically.

† The Molteno Formation, which is confined to
the north-eastern Cape. It is of minor
economic importance compared to other
coalfields in South Africa.

Some lignite deposits are known along the
Kwazulu-Natal and Cape coasts, but are con-
sidered to be of scant economic importance.

Coal occurrences have been divided into 19
separate coalfields, 18 of which are located in an
area extending some 600 km from north to south
by 500 km from east to west. The Molteno field
lies some 300 km south of the main coal-bearing
region.

South Africa’s coals are generally low in
sulphur but high in ash. Beneficiation is essential
for export-quality coal. Lower-quality coal is for
the local power generation market.

Eskom, the South African electric utility,
accounts for nearly 60% of coal consumption.
A further large slice is consumed by the Sasol
plants in making synthetic fuels and chemicals
from coal. The third main user is the industrial
sector, including the iron and steel industry. Coal
use in residential and commercial premises is
relatively small, while demand by the railways
has virtually disappeared.

Coal exports are equivalent to about 30% of
South African output and are mainly destined for
Europe and Asia/Pacific. The main route for
exports is via Richards Bay, Kwazulu-Natal,
where there is one of the world’s largest coal-
export terminals.

Thailand

Proved recoverable reserves
(total coal, million tonnes) 1 354

Production (total coal,
million tonnes, 2002) 19.6

Thailand has sizeable resources of lignite,
notably at Mae Moh in the north of the country.
The Thai WEC Member Committee reports
proved recoverable reserves of 1 354 million
tonnes; the maximum deposit depth taken into
consideration is approximately 700 m, while
the minimum seam thickness is 0.30 m. As an
indication of the extent of Thailand’s coal
resources, the 2002 edition of the annual
publication Thailand Energy Situation, issued
by the Department of Energy Development
and Promotion, quotes total lignite reserves
as 2 942 million tonnes. In this context, the
reserves are defined as including ‘the remaining
reserve from produced area as well as the
measured and indicated reserve from undeve-
loped area’.

Annual output of lignite increased by almost
90% between 1990 and 1997, but has since
levelled out. All of Mae Moh’s production is
consumed by the Mae Moh power plant
(2 625 MW). On the other hand, most of the
lignite produced by other Thai mines is used by
industry, chiefly in cement manufacture. Imports
of bituminous coal are mostly destined for
consumption in the iron and steel sector.

United Kingdom

Proved recoverable reserves
(total coal, million tonnes) 220
Production (total coal,
million tonnes, 2002) 30.0

Coal deposits are widely distributed and
for many years the UK was one of the world’s
largest coal producers, and by far its largest
exporter. Production rose to a peak of nearly
300 million tonnes/yr during World War I and
thereafter did not fall below 200 million
tonnes/yr until 1960. Output began a long-term
decline in the mid-1960s, falling to less than 100
million tonnes/yr by 1990. Reflecting continued
competition from natural gas and imported coal,
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UK coal production sank to only 30 million
tonnes in 2002.

The UK coal industry was privatised at the
end of 1994, with the principal purchaser being
RJB Mining (now UK Coal plc), which acquired
16 deep mines from British Coal. As at 22 April
2003 there were 16 major deep mines, 8 smaller
deep mines and 46 open-cast sites in production.
Deep-mined coal output in 2002 was 16.4
million tonnes and open-cast sites produced
13.1 million tonnes; production from slurry etc.
amounted to 0.5 million tonnes. Most deep-
mined coal has a significantly higher content of
sulphur and chlorine than that of internationally-
traded coal. There is now virtually no UK
production of coking coal.

The decline of the British coal industry
has been accompanied by a sharp decrease in
economically recoverable reserves. For the
purpose of the present Survey, the level adopted
reflects that stated by the Department of Trade
and Industry in its publication UK Energy
Sector Indicators 2003: ‘There were estimated
to be approximately 220 million tonnes of
economically viable coal reserves at mid-
November 2001’. This figure is compatible
with the view expressed in the Energy White
Paper (Version 11, as at 21 February 2003):
‘Within 10 years most of our existing deep
mines are likely to have exhausted their
economic reserves’.

United States of America

Proved amount in place
(total coal, million tonnes) 451 512
Proved recoverable reserves
(total coal, million tonnes) 246 643
Production (total coal,
million tonnes, 2002) 992.7

The United States coal resource base is the
largest in the world. The US WEC Member
Committee reports a Proved Amount in Place at
1 January 2003 of 451.5 billion tonnes (based
on the Energy Information Administration’s
Demonstrated Reserve Base). This total is

comprised of 246.8 billion tonnes of bituminous
coal (including anthracite) with a maximum
deposit depth of 671 m and minimum seam
thickness of 0.25 m; 165.1 billion tonnes of sub-
bituminous (at up to 305 m depth and 1.52 m
minimum seam thickness) and 39.6 billion
tonnes of lignite (at up to 61 m depth and
0.76 m minimum seam thickness).

The reported Proved Recoverable Reserves
amount to 246.6 billion tonnes, equivalent to
about 27% of the global total. They comprise
111.3 billion tonnes of bituminous coal (includ-
ing anthracite), 102 billion tonnes of sub-
bituminous and 33.3 billion tonnes of lignite.
The overall ratio of proved recoverable reserves
to the proved amount in place is 0.55. This
ratio varies widely from one rank to another,
reflecting relative degrees of accessibility and
recoverability: bituminous deposits average
0.45, sub-bituminous 0.62 and lignite 0.84.
Open-cast or surface mining techniques can be
applied to around 28% of bituminous reserves, to
nearly 45% of the sub-bituminous and to 100%
of the lignite.

Data for Proved Amount in Place and
Recoverable Reserves are measured and indi-
cated (proved and probable), in a commingled
data base. The data cannot be separated into
‘proved only’ and ‘probable only’.

On top of the tonnages summarised above,
the US WEC Member Committee reports
enormous quantities of coal as ‘estimated
additional amounts in place’: in total these
come to well over a trillion tonnes, composed of
445 billion tonnes of bituminous, 274 billion
sub-bituminous and 394 billion lignite. These
estimates are derived from a US Department
of the Interior study of coal resources as at
1 January 1974, but are regarded as still
providing valid indications of the magnitude
of the USA’s additional coal resources. Data on
the Estimated Additional Amount in Place are
primarily inferred. These resources extend
deeper than the Proved Amount in Place,
include thinner beds in some areas, and are
based on older source data in many cases. The
Estimated Additional Amount in Place has
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been adjusted only to indicate the arithmetic
difference with Proved Amount in Place.

Coal deposits are widely distributed, being
found in 38 states and underlying about 13% of
the total land area. The Western Region (owing
largely to Montana and Wyoming) accounts for
about 47% of the EIA’s Demonstrated Reserve
Base, the Interior Region (chiefly Illinois and
western Kentucky) for 32% and the Appalachian
Region (chiefly West Virginia, Pennsylvania and
Ohio) for 21%. Bituminous coal reserves are
recorded for 27 states, whereas only 8 states
have sub-bituminous reserves, of which 90% are

located in Montana and Wyoming, and 10 have
lignite reserves, mostly in Montana and Texas.

US coal output is the second highest in the
world, after China, and accounted for about 21%
of global production in 2002. Coal is the USA’s
largest single source of indigenous primary
energy; power stations, CHP and heat plants
accounted for almost 92% of domestic coal
consumption in 2001. Coal exports amounted
to 35 million tonnes in 2002: despite a decline
in its exports in recent years, the USA remains a
leading supplier of coking coal and other
bituminous grades.
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Shortly after World War I, Scotsman Daniel Dunlop (left), a visionary working in the 
British electricity industry, decided to bring together leading energy experts for a 
World Power Conference to discuss current and emerging energy issues. In 1923, 
he began working with countries around the globe to establish national committees 
that would stimulate attendance and prepare for technical participation at such a 
conference.

The First World Power Conference was held the next year, 1924, in London and attracted 1,700 
delegates from 40 countries. The meeting was so successful that those attending decided to establish 
a permanent organisation to continue the dialogue begun at the conference. 

 

On July 11, 1924, the World Power Conference was formally established. National 
Member Committees formed the core of the organisation, an International 
Executive Council (IEC) was established to act as the governing body, and a set of 
Objects was adopted to guide the organisation's work. Daniel Dunlop was 
appointed Chairman. In 1928, Charles Gray (left) became Secretary of the IEC. He 
was to hold that position for nearly 40 years, until 1965, when Eric Ruttley took over 
the post. The title and role of the position evolved over the years into what is today 
the position of WEC Secretary General.

The Objects were modified in 1958 and again in 1968, at the Conference in Moscow, when the 
organisation's name was changed to the World Energy Conference. The new title provided a more 
accurate description of the organisation's focus on the entire spectrum of energy. Shortly thereafter, 
the annual meeting of the World Energy Conference (WEC) became known as the 'Congress' to 
differentiate the annual event from the parent organisation. 

In 1978, a special WEC Conservation Commission published a seminal report, World Energy: Looking 
Ahead to 2020, which was a comprehensive examination of the global energy scene, bringing together 
market economy countries, centrally planned economies and developing countries. This report was 
widely read and formed a starting point for many of WEC's future reports, studies, and activities. 

In 1981, the IEC agreed that the triennial Conference would henceforth be designated as the "Triennial 
Congress". 

At the 1986 Congress, held in Cannes, France, a new feature, the Technical Exhibition, consisting 
mainly of energy supply equipment, was introduced. The Exhibition met with such a high degree of 
success that it became a regular part of following Congresses. 
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Also at the Cannes Congress, Eric Ruttley (left) resigned as Secretary General of 
WEC after steering the organisation through two decades of extraordinary changes. 
He was succeeded by Ian Lindsay, who came to WEC with over 30 years' 
experience in the oil industry. Over the next decade, Lindsay was to continue 
Ruttley's success in increasing WEC's membership, authority, and influence.

In 1989, WEC published another landmark report, Global Energy Perspectives 2000-2020. This report 
was an important consensus based on two global energy scenarios, one moderate and one more 
conservative. The report gained worldwide attention and was used by many policymakers and decision-
makers as they considered the future. 

At the 1989 Montreal Congress, based on the success of the Global Energy Perspectives report, WEC 
decided to undertake an ambitious new study, Energy for Tomorrow's World: Realities, Real Options, 
The Agenda for Achievement. The new study would serve as the main focus and underpinning for the 
1992 Congress in Madrid. A special Commission Board convened a small team of high-level energy 
specialists lent by five Member Committees to draft the study report. After much effort, the report was 
finally published in 1993. 

In the three years leading up to the 1992 Madrid Congress, WEC reorganised its finances to increase 
substantially the annual subscriptions it charged its members. The more robust financial picture 
enabled WEC to support expanded programmes and services for its membership, which had swelled 
to nearly 100 countries. A special WEC Foundation was also set up to help fund the work of WEC, with 
24 Member Committees and several outside organisations contributing nearly £1.2 million. The 
organisation also changed its name to the World Energy Council, and the International Executive 
Council was renamed the Executive Assembly. 

 

In December, 1997, WEC Secretary General Ian Lindsay (left) became seriously ill 
and died unexpectedly the following spring. He was deeply mourned. His 12-year 
tenure of service and his significant contribution to WEC's growth and its increasing 
importance on the world energy scene were recognised during the first session of 
the Executive Assembly at the Houston Congress. After an international search, 
Gerald Doucet (below, left), President and CEO of the Canadian Gas Association, 
was selected as WEC's new Secretary General.
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Also at the Houston Congress, WEC's Global Energy Information System (GEIS), 
an Internet-based, value-added information service, was introduced. GEIS has 
become a significant benefit of WEC membership and an important interactive 
communication tool for members as well as a way to publicise WEC and its work to 
the world at large. 

In 2000, WEC published another landmark report, Energy for Tomorrow's World - 
Acting Now!, which re-examined the premises and conclusions of the 1993 Energy 
for Tomorrow's World. Nearly 20,000 copies of the report were distributed to WEC 
members, energy leaders, government officials, and the media. 

In 2001, a major step forward was taken when WEC was incorporated as a charity limited by 
guarantee under UK law. 

Throughout its history, the WEC has been non-governmental and non-commercial and thus has been 
seen as objective and realistic in its analyses and in its agendas for action. As we enter the 21st 
century, WEC continues to grow and expand, building on its long and stable history as one of the key 
players on the global energy scene. 
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Official dinner at the first World Power Conference, London 1924 

[Material for this report was excerpted from the 1998 publication, World Energy 1923-1998 and 
Beyond, written by Professor Ian Fells to celebrate WEC's 75th anniversary.] 
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