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Abstract

Several countries have already reached a maxiwiucoal production and atia
decline, for instance Germanihe UK and Japan. A vast majority of teor | d 6 s
coal reserves are located withsix countries, the Big Sjxvhich control around
85% of thew o r |cdab None of thse countries haget reached maximuroal
production and when they do they will consequently helerge impact on the
global coal production.

The global coal produion is forecastd by using a logistic growth model
and experience from historical reserve and resource assess@emEximum
production will be reached by 2030. Comparisons are made with other forecasts
and the emission scenarios for climate change.
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1. Introduction

Two different standpoints are dominating tgeneralview on coal. The firsbneis the

opinion about how pollutingdirty and dangerous coal is comedrto other energy

sources anthusshould be avoided. However people are not avoiding coal and it is still a

| arge part of the worldbés primary energy a
viewpoint is idealistic and more of an ethical/environmentaineaand will not be further

discussed.

The other view is the optimistic opinidhat there ardundreds of years of coal
available for energy production and that the declining oil and gas reserves can be
compensated by increased usage of coal. Thvgpat is more problematic asseldom
focuses on the really important issue; how much coal is realistically availableoand
muchmightbe produced in the future?

A supplybased forecast will bmade to showvhatthe future might look like if
the supplyis used instead othe demand when making the foreca$his is done P
learning from history andhus adding the historical experiencé®m resource and
reservedevelopmenand introduction of new technology to the forecast

The Big Six and the globalistribution of coal reserves
As all fossil resources, the global coal reserves are very unevenly distributed. A small
number of nations control the vast majority of tlveo r | cdab ieservesThe USA,
Former Soviet Union (whose coal deposigszegone tothe Russian Federation, Ukraine
and Kazakhstan after 1998), China, India, Australia and South Africa together control
over 85% of the worl doés hard cdalheyalsoser ves
control almost 9% o f t he wor |l dodes aldngwitd a maoaty of the s our
worl dés brown coal, both reserves and resour
Replacing former Soviet Union with Russia a group of rstions thatcontrol
around 8%6 of thew o r |caklissreated. This group will be called tBey Sixand is the
focus of this investigation along with some of the most important exporters.
TheUSA is often called the Saudirabia of coal andhasalone almost 30% of the
wo r | tatad soal resems. Russia has around 17% and ties second largest coal
reserve. Chia and India hee 12% respectively 10% and are of particular interest since
they have rapidly growing economjeashich calls for more energy. Atralia and South
Africa have 8.6% respectively 5% of thew o r |cdabreserves. Australia is by far the
w o r dladgést coal exporter. South Afrigathe only Africancountrythat has significant
amounts of coal and it also has a large todilquids industry along with a large coal
export which nakes it especially interesting®, 2007), (BGR, 2005.
The lagest coal exporting nations outsithe Big Six aréndonesia, Colombia
and Canada. They will be investigated in more detail.

The concept of peak coal:

Coal is not an infinite resource and thus the concept of peak coal is as viable as peak oil.
The onlydifference lies in the amount of available reserves and the extraction methods.

Like oil coal will get more and more expensive and complicated to produce as the best
coal deposits get depleted.



Some regions have already pas@iegak coab. United Kingdompeaked in coal
production inthe 192@ and the downward trend became obvious and unstoppable in the
1930. William Stanley Jevons predicted this event in his widre Coal Questiofrom
1856 (Jevons, 1856)Other countries that also have passed peak ceabarmany and
Japan.About 20 countries have already passed peak production and their combined
production volume declined since 1980 by almost 50 % from 1.200 Mt to 620 Mt

Post peak coal countries
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Figure 1. The peaking of several countries with a longtdny of coal mining. The two
world wars, the world depression and some major strikes are visible as dips in the
production curves.

The vast majority of thev o r |coabssipply is located within six nations. Since
coal is a fossil fuel and subject to teton it is only a matter of time before peak coal
occurs. The relevant question is thus when this will happernwdrad the future coal
situation will look like.

Some of the Big Six hava long history of coal @duction and will therefore be
more matue producesthan other members of the Big Six. Somemberf the Big Six
have a very young coal industry and are therefore only in the beginning of their
production curves.

Given the large reserves and production volumes of the Big Six their infloance
the global coapeakwill be large. By using them as an important parameter the future
coal production can be forecadt The peaking of the Big Six will determine the peak in
global coal production.



2. Methodology

2.1 Overview

China is by far thevo r | largest coal producer and will have the largest impact on the
world coal production profileThe USA is number two by a factor of almost 3 compared
to Australia and India, which are the third and fourth largest coal producers in the world.

The trend regarding assessments of coal reserves and resources will also be
investigated to observe what kind b&haviouris expected and how important coal
resources will be beside the coal reserves.

One can see that the majority of the r |cobbisslocatedvithin a small number
of countries and that the produced coal mostly is consumed within the couwtmich it
was produced. Based on this one can conclude that the production profiles of a small
number of countries will have the largest impact on thddvooal productionThis is
done n a similar way to the recent study of the giant oil fields and their botioih to
the world productionRobelius 2007)

By analyzing the largest contributors to the world coal production a forecast for
the future colproduction can be created. Production and reserve/resource déta for
USA on a statdy-state basis is available and therefore a more detailed analysis will be
conducted.

The remaining five nations of the Big Six will also be analyzed with respect to
their future potential for increased coal production along with some @f the |ladgéss
and most important coal exporters. The rest of the world consists of minor producers.

2.2 The am of this study

The goal of this article is to investigate tver | @ddalssupply and recent trends in the
assessments of reserves and resoufides.historical trends are assumed to continue in
the future and no dramatic deviations are considéreel .distribution of thevo r Icabb s
reserves and its implication fone future production will also be investigatedl this

will be used for making a forecast regarding filneire coal production.

Finally the coal productionforecastwill be compared with the forecast from
Energy Information Administration (EIA)Iinterndional Energy Agency (IEApnd the
coal consumption in théntergovernmental Panel on Climate Chant®CC) emission
scenarios. The difference will be commented and analyzed.

The forecast will be based on supply constraints rather than the usual demand
driven approachthus providing a complementary view to the traditional forecasts of the
future.

2.3 Limitations of this study

This study will not go deeper into transportation bottlenecks, legal issues and similar
problems related to coal mining and guwotion. Politics and restrictions will not be
considered when making the forecast, but political, socioeconomic developments and
possibilities will be mentioned in the analysisprovide a picture of the obstacles that
must be overcome in order to incseacoal productian



Only a logistic growth, without influence from political decisions but subject to
reserve limitations, is used for the forecagte development of the reserves will be
based on the historical trend of reserve and resource assesshimentapproach will
provide a theoretical production model unaffected by economic recessions, political
decisions and similar. It is unlikely that the future production will be higher ithéme
forecast

Another problem arises from the unreliable datt is analyzed. A publication of
reserve statistics is not only a geological act, but also includes elements of economics and
politics. By using a sound scientific methodology in the analysis of these statistics usable
and important conclusions can detaned.

2.4 Data gathering

All data has been taken from official databasespiled by organizations including
United States Geological Surv@ySGS) BP Statistical Review of World EnerdgP),
World Energy CouncilWEC), and International Energy Agey (IEA) and similar
sources. Thus it is only theehaviourand trends in official assessments that are analyzed
and used for the forecast.

The production data Béeen collected from official statistical material, such as
mineral yearbooks for differertountries. The reserve assessments are gathered from
scientific articles and official geological investigations such as USGS assessments of
American coal supply.

Different types of data and plans for the future have also been collected from
different naional coal associati@® and coalc o mp a rofficeals @chives. Some
information and prognoses regarding future development of different companies and coal
areas have also been taken from financial newspapers and analyses.

2.5Modelling

A logistic growth curve is used for th@odellingof future coal productionThe historical
production was fitted to a standard logistic function and the proven reserves were used as
a maximum limit on the future cumulative production.

The use of proven reservesaamaximum limit is justified by the historical trends
in reserve and resource assessmerttg. future development of reserve and resource
assessments is assumed to develop according to the historical trend.

The initial growth of a cogbroducing region islmost exponential, and this can
be seen in many real cases. As saturation later begins the growth will be halted, thus
reflecting the real problem with fewandfewer available coalfields. Finally at maturity
the growth halts and production falls into iee as no more new coalfields can be
opened due to a lack of recoverable reserves.



Historical production data, that goes back as far as possible, was used for fitting
the logistic curves. Sometimes it was necessary to compensate for major historitsal even
for example the fall of the Soviet Union and similar that had a major effect on the
production and made it deviate from normal behaviour.

If detailed statéby-state statistics were available, such as the casthdéddSA
and Canada, the model took thato account by making the forecast as a sum of
forecasts for each ceploducing state.

3. Coal Situation

3.1 Geological overview and coal ranks

The oldest known coal seams are from Devonian epoch, but itnetasntil the
Carboniferous ath Permianperiods that the vegetation was lush enough to produce
significant amounts of coal. Throughout history there have been three major coal forming
periods and most of th& o r |caabreserves can becedback to one of those periods
(Thomas 2002.

The first major coal formingeriod occurredduring Late CarboniferouBarly
Permian 32280 mi |l Il i on years ago). Mo st of t he
coals come from this period. These coals are oftentaigking and may have undergone
significant structural change due to tectonic awther geological processes.
CarboniferoudPermian coal deposits can be found all over the globe, but primary across
the northern hemisphere from Canada #mUSA, through Europe to Russia and the
Far East. Onhte southern hemisphere the Carboniferasmian coal are deposited in
South America, Africa, Southeast Australia and Antarctica.

The second codbrming period took place during the JurasSietaceous Period
(170120 million years ago). This coal is prarily distributed over the northern
hemisphere, such as in Canada, the USA, China and former Soviet Union.

The third major coaforming episode in th& a r thikt@ryshappened during the
Tertiary Period (62 million years ago). Coals from this periochga from anthracite to
lignite and make up the bulk of theo r Ilighileseserves. However a large share of the
black coals currently mined also comes from this period as severe temperature changes in
some regions produced high ranking coals insteadoité¢, for example in Indonesia,
Colombia and Venezuela. Tertiary coals are characterized by thick seams and minimal
structural change and can be found all over the world. Typically they are explored and
developed after traditional Carboniferous coalfelare depleted or geologically too
difficult to mine. The carbon in coal was preserved from oxidation and remains in a
chemically reduced form, available for oxidation and thus energy production. Coal
Is divided into different subclasses depending oiir thigergy content. The most
common classification is the following (IER007):

Anthracite: 30 MJ/kg

Bituminous coal: 18.8 29.3 MJ/kg
Subbituminous coal 8.3/ 25 MJ/kg
Lignite: 5.5114.3 MJ/kg



It should be noted that the classes overlap in terms of enngfyracite is almost
pure coal with very low content of hydrogen and water and thus a high heating value.
Bituminous coal contains more hydrogen and water and will therefore have a slightly
lower heating value. Subbituminou®al and lignite hae the lowest energy content.
Normally anthracite and bituminous coal are classified as hard coal or black coal, while
the low ranking subbituminous coal and lignite are called brown coal.

3.2 Coal reserve/resource classification
There are many different systems @baissification of coal reserves and resources in use
over the world. Sadly no truly international system is defined and all major coal
producers use their own system. A brief overview of the most common systems and their
featuress necessary for bettenderstanding.

The World Energy Council (WEQ)lassifies reserves and resources according to
the following:

Proved amount in placeis the resource rermang in known deposits that haveeen
carefully measured and assessed as exploitable under presergxpected local
economic conditions with existing available technology.

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

Estimated additional amount in placeis the indicated and inferred tonnage additional

to the proved amount in place that is of foreseeable interest. It includes estimates of
amounts that could exist in unexplored extensions of knovposiks or undiscovered
deposits in known codlearing areas, as well as amounts inferred through knowledge of
favourable geological conditions. Speculative amounts are not included.

Estimated additional reserves recoverableis the tonnage within the estated
additional amount in place that geological and engineering information indicates with
reasonable certainty might be recovered in the future.

The International Energy Agency (IEAput alsoBP Statistical Review of the World
Energyand most others uske term:

Proved/proven reservewhich is equivalent to proved recoverable reserve as defined by
WEC.

TheUS Energy Information Agency (ElA3es the following definitions:
Demonstrated reserve baseovers publicly available data on coal mapped to nredsu

and indicated degrees of accuracy and found at depths and in coalbed thickness
considered technologically minable at the time of determinations.



Estimated recoverable reservescover the coal in the demonstrated reserve base
considered recoverable aftexcluding coal estimated to be unavailable due to land use
restrictions or current economically unattractive for mining, and after applying assumed
mining recovery rates. This category corresponds to proved reserves according to BP
statistics.

The BP Statistical Review of World Energyublishes proven reserves together with
production data for each year. Eacoennew edi
reserves at e BRjusyrepeoduces theHdater eolteeted by World Energy
Council.
WEC collects these data from its member countries from time to time. The latest
WEC Survey of Energy Resoureess published in 2004 with data as of yead 2002.
This results in the published proven reserves atgedr2005 irBP Statistical Review of
World Energyin reality beingthose that were reported for the year 2002.

Reserveto-production-ratio:
People often use the ReseteeProductionratio (R/Rratio) as a measure of how much
there is of a certain resource. This can lead to unsound comdusiwe it does not take
into account the increasing production trends. The formulation of years remaining is
nearly meaningless.

From the latest edition &P Statistical Review of World Energge can see that
the USA has a R/P ratio for coal of 234,e. it will be able to keep on producing coal at
the current production volumes for 234 years. If one damkprevious years one will
notice something odd.

In year 2000 the US had 255 years of geahaining, and in 1988 there we3@0
years of coal resees. In 1904 the reserves would laghousand gars and 10 000 years
in 1868. As each year goes by and production increases the coal reserves will diminish
faster and faster.

In the global picture the trend is very clear. In 2000 the rederpeoduction
ratio of the world was 227 years and this had decreased to 147 years in 2006. The
decrease i s over 35 %hundned yearsof coa remaging y eanet Sc
there in reality, as available amounts of coal will diminish much faster.

3.30ther mining issues

Closeddown mines:

There are other problems with coal mining too. The-ddasen mining techniques can

often extract the best coal cheap and effectively while poorer and uneconomic coals are
left behind, and this is often done in suctvay that once a mine is shut down, it is likely

to never be r@pened.

As an abandoned mine does not get maintained the workings will deteriorate,
water will accumulate and cawes might occur. This can result in a situation where the
cost of restong the mine becomes prohibitive, as the income from those poorer coals
might not be able to repay the restoration costs. Thus some coal can end up as lost
resources. This is a situati that is discussed by othe@afmeron1986).



Especially in countrig with a large number of underground mining operations
this might be a factor of importance. Germany, for instance, plans to close down all
underground hard coal mines since they are uneconomic. So these mines can in fact be
closed down and never resumeduiction, despite the fact that coal remains down there.
This will make it hard for a country with a closddwn coalmining sector, but
remaining reserves, to restart caahing activities again, at least underground mining.

Coal mining and depth:
A German underground mine at 1000 meters depth with good safety is producing coal a
a cost of around 200 EUR/to8¢hmidt 2007) The German coal production cost is three
to four times the world averag®¢utscheSteinkohle 200§. The pressure to develop
eve less profitable coal is also reflected in the energy consumption of German hard coal
mining, which remained between 1990 and 2000 at about 18 GJ per Tal pfasuced,
but increasedo 20 GJby 2004 This 20% increase in the energy consumption is in
paallel to a 20% increase of the wastecoal production ratiqEnergy Watch Group,
2007and references thergin

Few coalmines irthe US with a depth of over 400 meters are still operational
since they have problems competingwith the large surface més, which are much
more economic.

In Poland the economicéimit for coal miningalsoseemdo go somewhere near
a depth ofa thousandnetes and it isprobablethat this will be the case for the entire
world. Coal simply becomes too costly in terms oérgy,labourand money when the
mining depthgets close td000 meterscompared to other energy sources

So once the current reserves are depleted mining activities will have to go down
deeper and deeper, thus turning more expensive and deadly deenordased costs and
hazards of underground mining compared to surface.

This is a factor that needs to be considered in the future of coal production. Most
of the resources lie deep and will therefore be more costly and more complicated to
produce thamhe coal seams currenttyined

3.4 Consumption sectors

Coal is used in a wide range of different areas. The largest consumer is the power
generation sector, which uses almost 60% of the produced coal. Metallurgy (iron and
steel making) uses 16%, majirduperior quality bituminous coal type, called coking coal.
The residential & agricultural sector use 14% of the coal, for domestic heating
and smaliscale heat generation. Cement and other industries, primarily different
chemical processes, use the rammg 12%.
Most of thew o r |cdabisused fopower generation. The dominaetchnology
for combustion of coal is the smlled pulverized coal combustion (PCC), which is used
in over 90% ofiredtpower plandsr i iddbased oo combustidra finely
milled coal powder instead of coal lumps, thus making the combustion resemble more
gaseous combustion and achieving a more complete utilization of the combustible
material.

1C



The world demand for coal in the metal industrgnsallcompared toteam coal
and the world demand has been very flat during the last two decades, while the demand
for steam coal has increased dramatyc@dlavalov& Peteves2007).

It should still be noticed that coal is a vital part of metallurgy and cement
manufactureand that these areas will be affected by the available coal supplies to some
extent.

Coal usage

M Residential, agricultural, etc. Cement and other industrial applications

m Metallurgy (iron and steel making) ® Electricity and heat generation

Figure 2: The world coal consumption divided into subgroups. Source: European
Commission Fostering the use of clean coal technologiebBhe CARIOT programme,
2001.

Coal is used in iron and steel industry aseducingagent, i.e. to reduce iron
oxides to iron. The most common process for this is the blast furnace, which is a coal
consuming method. Around 60% of the global steel productionssdban ore and the
rest on scrap metal. On @based production the consumption is around 0.7 coal/kg steel
products(Axelsson 2007). Scrap metabased productio consumes much less coal and
only marginally affect the total coal consumption of the irand steel industry.

11



The basic ingredients of cement are calcium carbonate, silica, iron oxide and
alumina. These are partially melted, thus altering their chemical and physical properties,
in a hightemperature kiln and the resulting material is calleakeli. The clinker is then
pulverized and mixed with gypsum to make cement.

Coal is used as an energy source for the kilns. Large amounts of heat and energy
are needed to form cement and coal is an ideal fuel for the purpose. The typical
consumption is 45@rams of coal for 900 grams of cement produc@forld Coal
Institute, 2007)

Coal products such as fly ash, bottom ash, boiler slag, and flue gas
desulphurization gypsum along with other similar compounds also play an important role
in concrete/cementrpduction as a replaneent for primary raw materialsS{ewart &
Kalyoncy 1999.
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4. Historical assessments of coal reserves and
resources

Throughout history a number of different reserve and resource assessments have been
carried out, and a number ofieb feature cast doubt on the quality of those assessments.
Large downward reductions of the proven reserves have been doneoweiiplanation

in many cases, and the production volumes arm&smallto account for the reductions.

Also dramatic changes the in situ coal resources can be found.

Overall it seems that the historical measurements have been biased toward larger
values and that more recent and better investigations have provided a more accurate
picture, whichled to downward adjustmenttt. should be noted that the data tends to be
of poor quality, but this does not give detaits the general trendf continuous
downward reductions.

World coal is divided intoreserves which are defined as being proved and
recoverable, andesources which include additional discovered and undiscovered
inferred/assumed/speculative quantities. This distinction is justified by the idea that over
time, and perhaps with new technology and higher prices, the production and exploration
activities will allow areclassification of some resources into reserves. It should be noted
that resources are regarded as quantities in situ, 50% of which at most can eventually be
recovered.

Of the Big Six it is only India and Australia, which have managed to reclassify
resouces into reserves over the past two decades. Indian hard coal reserves have been
upgraded over time from 12.6 Mt in 1987 to 90 Mt in 2005. Australian hard coal reserves
have been upgraded from 29 Mt in 1987 tc638t in 2005.

All other countries have dividually downgraded their hard coal reserves by a
combined35% over the same period. On the global scale, hard coalvesskave been
downgraded by 1%. The cumulative coal production over this period is small eveth
to the overall downgradingnd isthus no explanation for it.

For global resource assessments, the trend is even more severe. World coal
resource assessments have been downgraded continuously from 12805ty an
overall more than 3. In 1980 the geological resource in situ was estad to be 13476
Gt (BGR, 1980)Rogner, who uses BGRata and is used in the IPCC Special Report on
Emission Scenarios and the National Petroleum Cbusci r e p o théHaril Fratltsi n g
aboutEner gyo, states a geol o dRogna 1997 @Regaen,r ce o f
2000) The estimte from BGR in 2005 stat@sgeologicaktoal resourcdan placeof 6040
Gt.

T h gyet fo find ¢ a tiretheoresqurcean be important for some countries,
especially Australiavhere some regions remains to be carefglyarted but this is
completely dwarfed by the dowsard reduction®n a global scale

In practice over the past more than 20 years the downward revisions of coal
resources by far exceeded the reclassification of resources into reserves, despite
increagng coal prices, rising demand and new technology.

Thus we can conclude that only reserve data are of practical relevance, not resource
data.
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Coal reserves and resources should be separated into hard coal, i.e. bituminous coal and
anthracite and brownoal, i.e. subbituminous coal and lignite. This is an important
distinction because it reflects the different coal qualities. For instance 1 kg of anthracite
contains the same amount of energy-&skg of lignite.

It also reflects the fact that only hacdal is suitable for international trade. The
energy content of lignite and subbituminous coal are too low to make them worth
transportindong distances.

Table 1 Historical bituminous and anthracite reserve assessments, in Mt, published in
former editons of BP Statistical Review of World Energy. The FSU (Former Soviet
Union) includes Russia, Kazakhstan and Ukraine.

Year| USA | China |India| FSU |Australia|S. Africa|Germany |Poland| UK
1987/131,971156,40012,610108,800 29,138 | 58,404 | 23,919 | 28,300|9,000

1988(131,971156,40012,610108,80¢ 29,138 | 58,404 | 23,919 | 28,300 9,000
1989(131,971156,40012,610108,80¢ 29,138 | 58,404 | 23,919 | 28,300 9,000
1990(129,545152,83160,098102,49¢ 44,893 | 54,811 | 23,698 | 28,182 8,602
1991/129,545152,83160,098102,49¢ 44,893 | 54,811 23,698 | 28,182|8,602
1992/112,66§ 62,200|60,648104,00¢ 45,340 | 55,333 | 23,698 | 29,600 3,300
1993|112,66§ 62,200|60,648104,00¢ 45,340 | 55,333 | 23,919 | 29,600 3,300
1994/106,495 62,200|60,0471104,00¢ 45,340 | 55,333 | 23,919 | 29,100 2,000
1995/106,495 62,200|60,047/104,00¢ 45,340 | 55,333 | 24,000 | 29,100 2,000
1996|106,495 62,200|60,0471104,00¢ 45,340 | 55,333 | 24,000 | 29,100 2,000
1997/106,495 62,200|60,0471104,00¢ 45,340 | 55,333 | 24,000 | 29,100 2,000
1998|111,33§ 62,200|72,733 96,476, 47,300 | 55,333 | 24,000 | 12,113|1,000
1999|111,33§ 62,200|72,733 96,476/ 47,300 | 55,333 | 24,000 | 12,113|1,000
2000(115,891 62,200|72,733 96,476 47,300 | 55,333 | 24,000 | 12,113|1,000
2001|115,891 62,200(82,39¢ 96,476| 42,550 | 49,520 | 23,000 | 20,300|1,000
2002|115,891 62,200(82,39¢ 96,476| 42,550 | 49,520 | 23,000 | 20,300|1,000

2003|115,891 62,200(82,39¢ 96,476| 42,550 | 49,520 | 23,000 | 20,300|1,000

2004|111,33§ 62,200(90,085 93,513 38,600 | 48,750 183 14,000 | 220

2005|111,33§ 62,200(90,085 93,513 38,600 | 48,750 183 14,000 | 220

Only India and Australia has managedincrease their proven reserves since 1987. As
one can see in table 1, all other nations show a downward trend andalgspbei
German reduction of 98 in 2004 is worth noticing.

The Chinese reserve has remained unchanged since T8I82gnoresthe fact
that between 1992 and 2005 about 18 billion tonsoal wasproduced in China which
should have reduced the ongi proven reserve of almost@0
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The revisions are often erratic and showsystematidoehaviouy except for the
overall downward tend. Only South Africa reports continuously shrinking reserves,
which are roughly in line with the cumulative production.

Table 2 shows the historical development of proven reserve assessments for the
w o r llov@uslity coalreserves. A number of larggward or downward revisions can
be seen in table 1 and 2, but the majority shows a downward trend. Also here the Chinese
reserves remain unchanged after 1992, which is morelgloseestigated by others
(Energy Watch Group, 2007)

Partly the Chinese 9000 MT downward revision of hard coal reserves in 1992
can be explained by a change of definitions as the subbituminous reserves are upward
revised by 39 000 Mt in 1992.

Table 2 Historical subbituminous and lignite reserve assessments, in Mt, published
former editions of BP Statistical Review of World Energy. The FSU (Former Soviet
Union) includes Russia, Kazakhstan and Ukraine. Germany includes the former German
Democratic Republic for data after 1989.

Year| USA |China FSU Australia| Germany | Poland | UK | Indonesia
1987| 131,872|13,600, 135,900 | 45,300 | 35,150 | 14,400|500{ 2,000

1988| 131,872|13,600, 135,900 | 45,300 | 35,150 | 14,400(500{ 2,000
1989| 131,872|13,600, 135,900 | 45,300 | 35,150 | 14,400(500{ 2,000
1990/ 130,752|13,292 136,520 | 45,461 | 54,964 | 11,487 (500 2,000
1991 130,752|13,292 136,520 | 45,461 | 54,964 | 11,487 (500 2,000
1992 127,892|52,300, 137,000 52,300 | 56,150 | 11,600 500 31,101
1993| 127,892|52,300f 137,000 | 45,600 | 56,150 | 11,600|500{ 31,101

1994 106,495|52,3000 137,000 | 45,600 | 56,150 | 13,000|500{ 31,101

1995| 134,063|52,3000 137,000 | 45,600 | 43,300 | 13,000|500{ 31,101

1996| 134,603|52,3000 137,000 | 45,600 | 43,300 | 13,000|500{ 31,101

1997| 134,063|52,300f 137,000 | 45,600 | 43,300 | 13,000|500{ 31,101

1998| 135,305|52,300, 128,890 | 45,600 | 43,000 | 2,196 [500| 4,450

1999| 135,303|52,300, 128,890 | 43,1M® 43,000 | 2,196 |500| 4,450

2000( 135,303|52,300f 128,890 | 43,100 | 43,000 | 2,196 |500| 4,450

2001| 134,103|52,300 128,801 39,450 | 43,000 | 1,860 [500; 4,580

2002| 134,103|52,300 128,801 39,540 | 43,000 | 1,860 [500; 4,580

2003| 134,103|52,300 128,801 39,540 | 43,000 | 1,860 [500; 4,580

2004| 135,305|52,300 128,929 39,900 6,556 0 0 4

2005| 135,305|52,300 128,929 39,900 6,556 0 0 4

The conclusion is that the data quality in general is very poor and the reported data
cannot be regarded as a realrgesecvassessme
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If one looks closer upon historical assessments of different regions in the US the trend is

even more spectacular, as can be seen la 8aliHuge downward revisiosn be found

for many states. Even longer back the reserves were even Nfg€r estimates the coal
reserve othe US in 1924 to 3,838,657 million metric tons and today only a tiny fraction
(=7 %) of that remains as resesve

Table 3: The estimated recoverable reserves state by statindddSA in million short

tons. Many sttes show enormous downward revisions since 1950. Sources: US Mineral

Yearbook, EIA.

State Recoverable | Recoverable | Recoverable | Est. Recoverablg
reserves 1950| reserves 1960, reserves 1970 reserves 2005

Alabama 32,062 6,354 6,720 2,785
Alaska NA 47,316 65,042 2,834
Arkansas 768 1,212 1,209 228
Colorado 158,218 40,387 40,340 9,761
Georgia 454 38 9 2
lllinois 82,820 65,190 69,656 38,000
Indiana 23,541 17,490 17,332 4,054
lowa 14,238 14,223 3,257 1,127
Kansas 8,777 10,374 9,889 681
Kentucky T otal 59,711 33,513 32,665 14,894
Maryland 3,761 594 588 361
Michigan 109 103 103 59
Missouri 39,423 33,394 11,670 3,847
Montana 110,595 110,853 110,849 74,944
New Mexico 39,733 33,733 30,729 6,988
North Carolina 54 55 55 5
North Dakota 299,82 175,359 175,327 6,906
Ohio 51,532 21,102 20,787 11,486
Oklahoma 27,326 1,658 1,645 800
Oregon NA 97 21 9
Pennsylvania Total 36,616 35,441 34,736 11,754
South Dakota 309 1,015 1,016 277
Tennessee 12,507 950 1,308 459
Texas 15,437 7,440 5,457 9,534
Utah 46,471 13,220 16,112 2,726
Virginia 10,246 5,344 4,914 3,121
Washington 31,796 31,702 3,091 1,036
West Virginia Total (55,329 51,950 50,576 17,958
Wyoming 60,414 63,375 60,343 40,607
Other states 8,176 2,305 2,360 311
U.S. Total 1,230,355 825,787 777,806 267,554
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Restrictions on higisulphur coals and various mining and land regulations
have prevented some quantities from being develogesbite the fact that they
are economically feasihl@ he forecast does not include a massietaxation of
the restrictionsbecause socigdolitical development seldom goes backwards.
Therefore this type of deposits will not contribute much to the available coal for
production.

Once again it should be noted thaserve and resource data teade of
poor quality and in no way should be regarded as realistic assessments of how
much that is available in practicEhe general trend however points towsatte
fact that coal supply hdseen biased towards more optimistic values.

Throughout almostlO0 years both reserves and resources have been
constantlydowngradedCompetition from other energy sources and introduction
of various political restrictionare involved in these downward reductions. Also
beter geological understanding hasobably lel to amore realistigpicture of the
available coal amountitroduction of new technologydal avery little impact on
the available coal reservdgoughout history

Based on this it is not assumed that the future will have dramatically
different conlitions compared with the presesituation Competition from other
energy sources and political restrictions are likely to continue influencing the
availability of coal for production.

To conclude the historical trend does not point toward a dramnatiease
in the available amount of coalhis study assumes that the current trends will
continue into the future and that nothing dramatic happens. A massive relaxation
of restrictions or similar is therefore not taken into accawott are significant
future increases in coal reserves
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5. The Big Six

5.1 TheUnited States of America

The American coal industry has a very long history that goes back to'treediry and

before. Pennsylvania and the Appalachian Basin have been in productiorbefioee

1800 and is still a productive region. Around 50%h&US electricity is generated from
coal and a large share of the steel industry is coal dependent.

The USA has thew o r | latgest coal reserve and is the second largest coal
producer, althoug some sigaof trouble can be seen. American coal production reached
a peakin terms of energy by the year 998 at around 600 Mtoe and since then the
production in terms of energy hakeclined even though it has increased inmge of
tonnage BP, 2007).

This can be explained by the depletion of high quality caatl how
subbituminous coal hastarted to become a more and more vital part of the American
coal production and consumption. The lower energy content of subbituminous coal
results in that a fger amount of coal has to be produced to obtain the same energy as
more high quality coal. Also environmental restrictions, that prevent coal with high
sulphur content to be used, can be responsible for this decline.

When performing a stafey-state aalysis of the annual coal production a few interesting
things can be observed.

e Nearly all states producing high quality céanthracite & bituminous) seeta be
in decline when it comes to production.

e Three states (Pennsylvania, East Kentucky and Weginia) produce 52% of all
the high quality coal in the US and all of them seem to be in declim® ar
plateauphase

e The American low quality coal (lignite & subbituminous) is totally dependent on
Wyoming, who accounts for almost 80% of the production

e Wyoming has a very sharp increase in production si®d Jnd it is a good
guestionhow long this increase can continue to compensate/dampen for the
decline in high quality coal production.

e Although Montana and lllinois Iva large reserves of coal,&it show no signs of
increasing production.

e The coal production ithe USA reached a peak in terms of energy in 1998 and
has been in decline since then and it is unclear if this trencbeaaversed due to
the decreasing supply of bituminous coal.

The hating value of produced coal ihe USA has been decreasing since 1950.
Productivity in short tonnes per minas,in decline

The US coal production is highly dependent on a few states

The 53 &rgest coal mines ithe US accountfor almost 60% of the tal
production.
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The American coal reserves are located to three different regions. The Appalachian
region, consisting of Pennsylvania, Eastern Kentucky, Maryland, Ohio, Alabama,
Tennessee, Virginia and West Virginia, is an important region. Almoshifacite can

be found here and around 40% of all bituminous coal. The largest American reserves of
coking coal are located in central Pennsylvania and West Virginia.

The Interior region, consistingf Arkansas, lllinois, Indiana, Kansas, Western
Kentuclky, Louisiana, Mississippi, Missouri, Oklahoma and Texas, is the smallest
producing region. The coal located héanostly Carboniferous bituminous coal, with
generally high sulphur content-{3%).

Figure 3: Coal bearing areasfthe USA.Adapted fronEIA, Annual Coal Report 2005

The Western region, consists of Alaska, Arizona, Colorado, Montana, New
Mexico, North Dakota, Utah, Washington and Wyoming, and is by far the most
productive region. Some bituminous coal is preserntnimst of the reserves are made up
by subbituminous coal and lignite. The low sulphur content of coal from this region has
made them attractive to users limited by environmental constraints.

Montana, Wyoming and lllinois (in descending order) have thgefdr coal
reserves. lllinois has been in decline since 1995. For the last 20 years Montana has shown
a steady production of around 40 Mt annually and shfew signs of increasing.
Wyoming has been increasing rapidiyer the last decades and is the masportant
coal producing state ithe USA today Given its reserves this is a trend that can be
continuel for 15-30 years.

The Appalachian region is dominated by Pennsylvania, West Virginia and East
Kentucky, as all the other states are minor produokiisthe American anthracite
production is located in Pennsylvania.
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Annual prod. [Million Short Ton]

Currently a wide decline trend can be seen in the Appalachian Basin. The
historically most important state, Pennsylvania, peaked in 1918. Many other states also
show a peakindpehaviourand might already have reached their maximum production
capacity.
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Figure 4: The coal production in the Appalachian basin. Three states dominate the
production and they all appear to be past peak.

The Interior basin is historidgl dominated by lllinois, and since the 1950s a
number of statedaveincreased their production to levels of around 50 Mt annually.
Today the entire region seems to be in decline or at very low production levels.

A problem with coal from this region the highsulphurcontent andhis causes
conflict with the environmental laws dhe US. The Clean Air Act from 1990, that
discourages the use of highlphurcoals in power stations, had a significant impact on
the demand for coal from the interior regi@nd lead to an increased dependence on low
sulphur western coals.
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Coal production from the Interior basin
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Figure 5: Coal production from the nkerior basin. lllinois is dominating. The
introduction of the Clean Air Act in 1990 can clearly be seen as a dip in tuigtion

from this sulphur rich region. The gap in Texas production is due to withheld data to
avoid disclosure of an individual company.

It is likely that production from this basin will not be able to increase again in the
near future, unless the emwimmental laws preventing use of highlphur coals are
removed or new technologies fulphurremoval are implemented on a large scale.

After 2018sulphurscrubbers will be mandatory for cefaled power plants in the
US, and this makes it possible tmwe back to coals frorthe Interior and lllinois basin
(Kavalov & Peteves, 2007)This is not considered in full detail in the forecast as the
reserves of states in the Interior basin are kept at their current level.

The Westrn coal region mostly produgsubbituminous coal and is dominated
by Wyoming. Some bituminous coal exists but the largest part of the reserves is made up
by lignite and subbituminous coal. The I@ulphurcontent of Western coals has made
them attractive for power generation aftex thtroduction of the Clean Air Act.

Wyoming accounts for around 80% of all the production from this area. Wyoming
and Montana also have the two largest coal reserves of the entire USA.

The production of coal in Montana is however very small comparedetodst
reserve. This can be explained by several factors. First of all the Montanars coal
situated a long way from thearket and subbituminous coal @gpensive to transport,
given the fact that Montana also suffers from a railroad monopoly does ket tima
price-situation bette (Hedges 2007) Some of the coal ialso located deep, suffers from
high sodium content or other factors makingndesirable.
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Coal production from the Western Basin
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Figure 6: Coal production from the Western basin. Notice the rapicaesion since
1970 and that only Wyoming has expanded its production. All other states have remained
flat for the last two decades.

Montana has already exports around 50% of all power produced locally from coal
and there is little political interest of ireasing the number of cefited plants to sell
even more electricity. To summarjadontana has large reserves but kitle motivation
to expand its coal production. Currently the coal from Powder River Basin in Wyoming
is much closer to the market andncprovide cheaper coal for the time being and
probably even in the near future.

When studying the American coal production with respect to the coal quality, i.e.
the heating value of the produced coal, the following trends can be shown.

The productionof high quality coal, i.e. anthracite and bituminous coal, has a
long history that goes back to before the 1850s, as seen in figure 7. The two peaks around
the First and Second World War are worth noticing, and so is the peak of 1990. The latest
peak coiides with the introdction of the Clean Air Act, whicliscourages the use of
high sulphurcoals, and is a predecessor of the energy peak in 1998.

One can directly see that the American brown coal production has been very
small until around 1980, whensgtarted to expand rapidly. The growth is very linear and
mainly driven by Wyoming and the Powder River Basin.

Given the lower energy content of brown coals and the slim chances of greatly
increased production in Montana, it is unlikely that it is posdibleurn the decline in
energy output from coal. Year 1998 might very well be the peaking year of American
coal industry, even though the production in terms of tonnage has not yet peaked.

With less environmental concern or the rapid introduction of sulpbmoval
systemshe USA might be able to reverse the trend by iasieg mining of coals from
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the Interior basin again, but given the decline in coal production from the Appalachian
basin it is unclear if thisvould beenough.

Coal production by quality
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Figure 7: The coal production divided into hard coal and brown coal. A peak in terms of
energy occurred in 1998 and the output has been virtually flat since then.

Decline in heat value of American coal production:

Another trend that can be found is thexline in the heating value of coal produced in the
US. In 1955 the avage heat value was 20MJ/kg and in 1976his had declined to 27
MJ/kg Bureau of Mines197§. During this period the amount of subbituminous coal
and lignite was very small so tleatire decline virtually takes place within the anthracite
and bituminous coal classes.

The trend continues from 1980 to present. Today the average heat value of
American coal is only around ZDMJ/kg. The total decline in heating value is more than
30% since 1955. A part of this can be explained by the increasing amount of lignite and
sulbituminous coal since the 1950But even within each coal class the quality is
declining. The best coals are depleted first and then mining goes on to lower quadlity ¢
which serves as a justification éatrapolatehe observedrend into the future

An extrapolation from this curve gives the future heat value of American coals
under the assumption that the declining trend contirBig030 the heat valusill f all
down to 19,916 MJ/kg. Combining this result with the International Energy Outlook 2007
forecast from EIA, which claims that the energy produced from American coal 2030 will
be 33.9 quadrillion BTUSs, the resulting production volumd W 1972 million shrt
tons a sgnificant increase fronthe production volume of 157 million short tons in
2006. Huge number of new mines, equipment, permits and such is needed to achieve
such an increase and it is questionable if it will be possible in reality due tallthg
production trends in many regions and the lack of suitable new coalfields.
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Heat value decline of American coal
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Figure 8: The decline in average heat value of American coals. The rapid increase of
lignite from around 1970, while bituminous coal production wiasially flat during that
decadegxplainsthe steeper decrease from 1970 to 1980.

The productivity in terms oproduced tons per miner is also declining. This is
true both for surface and underground mining. It can be explained by the rising efforts
needed to produce coal, which is also reflected in the increasing price foittcstabuld
howeverbe noted that productivitglso declined in the 196097C and later started to
increase again due to thmtroduction ofhighly productivemines in theWesten areas
(EIA, 2006) What new areas or productivity increases that can reverse the current
decline if possiblejs hard to tell.

Conclusions regarding American coal production:

It is reasonable that USA with its huge energy consumption will be amerfgghin the
Big Six to peak in coal production. All major cgaloducing states, except Wyoming,
seem to be near or past peak production.

It should however be noticed that environmental laws and other socioeconomi
restrictions probably prevert signficant amount of coal from being producedthe
near future especially higrsulphurcoals.A relaxation of the restrictions will therefore
probably be able to increase the reserves, but whether this relaxation will happen or not is
hard b tell and not onsidered in théorecast.

Also the EIA expects coal imparto more than tripléy 2030, while export will
decreas€lEA Annual Energy Outlook2007). The decline in heat value shows that the
best American coals are gone and that poorer and poorerateagxploited each year.
The decrease in mining productivity ia also in line with the facthiatthe most easy
accessibleoal is gone.

24



The forecast is based on production data back to 1800 along the with latest coal
reserve estimates state by statarfthe EIA and USGS. The continued rapid expansion
of coal miningfrom Wyoming drives thencreaseand the development of Montana make
it possible to keep a plateau production.

However there are reasons to doubt the reserve assessments, given thalhistoric
development. The foundation for assessment of American coal supply is also old and was
last done in 1974 by thBureau of Mines and there is a risk that the estimates might be
overstated(National Petroleum Council, 2007The future production might ¢nefore
turn out lesshan forecast

The reserve numbers allow an increase of the Montanan coal production, but it is
unlikely due to several factors already mentioned. With a crash course scenario to
develop the coal reserves of Montana its productionbeaincreased, but it calls for huge
infrastructure investments, a governmental overruling of the Montanan state and a
disregard for its environment and economic interest. Especially the salt content and
contamination of rivers will be a problem for cattirming, which is the largest sector in
Montana.

Furthermore we also conclude that USA never will be a significant coal exporter
again due to the large sharelofv quality coalproductionand the increasing domestic
demandIt should however be notetldt a major relaxation of the restrictions could turn
a significant amount of unavailable coal into produced volumesthigievent in not
included in the forecast.

The higher case depicts a continued rapid expansion of Wyoming together with a
build-up of the capacity in Montanalhe lower case does not envision a dramatic
increase of the Montanan coal production and consequently the production level from
Montana remains at its current level.
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US coal production forecast, higher case
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US coal production forecast, lower case
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Figure 9: Forecastcoal productionbased on ElAdata on the recoverable reserves and
adapted to historical production. The continued rapid expansion of coal production from
Wyomingwill result in the peak aR030 and is followed by a decline, dampened by
subbituminous coal from Montana the highest case. In the more realistic case the
Montanan coal reserve will have no major impact and will not be developed in any major
extent. No major increase in bituminous coal production is possible due to a lack of
available reserves. It will also bmpossible to reach the EIA forecast for 2030.
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5.2 Russia

The coal reserves of Russia are very large and range from bituminous to lignite. The
geographical distribution has placed mostly brown coal in the western parts and the
largest share of hard als in eastern regions.

Historically coal has been a dominating fuel in Russia and many industnitaes
were placed near coal deposits. The present hard coal production takes place in the
Russian part of the Donetsk basin, situated near Ukraine hanguznetsk and Pechora
basinssouth ofthe Urals. Most of the reserves in eastern Siberia and Russian Far East are
unexploited.

Since the 1960soal has beewvertaken as the most important fuel and energy
provider, since vast reserves of gas and oflewdiscovered. Also the exhaustion of the
major coal producing regions of the Soviet Union, located in the Ukrainian part of the
Donetsk basin, played a role in this process.

Chsun-Chukotks

sres
Beringovskiy

Opukhs

@ Norilsk

Tungusks bssin

{prospective]

gtio”

Russjagn Fedel

\
)

MONGOLIA — CHINA

[ Hard coal {anthracite and bituminous) @ Selected major mine [] Brown coal {lignite) @ Selected major mine

Figure 10. Geographical distribution of the Russianatdasins. Source: IEA Clean
Coal Center, CoalOnline

The coal reserves are estimated to be in the order e2a®®illion tons and thus
the second largest in the world. Around 75% of the reserves are located east of the Urals.
Largely untapped coalfieldsre located in the Tunguska basin and the LBasin, but
harsh climate andemoteness might make them uninteresting to develop. Many
productive fields in Siberia are located along the T@ib&rian railroad and therefore
their production willbecomemore economical.

During the period from 1960 to 1991 mining science and industry boomed. New
mining techniques were introduced and lasgale manufacturing of mining equipment
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started. The development of opencast mining was significant and came to h@oseann
contributor of theSoviet coal production. In 1988 the coal production reacdtsduighest
number ever and peaked at 425 Mt, before mass strikes and other internal paobssEms

Russian coal production watkeclining for a decade after the falf the Soviet
Union. The production in 1998 was 231 Mt and alniadttheamountfrom that in1988.

The coal miners, who were among the st industrial workers of the Soviet era, have
organized strikes to gain national attention for the problems @ndsp against the long
delays in paying wages.

The oal industry has been a problem for the gstiet Russia. A number of
modernization actions have been takaost notahbf the reduction of people employed in
the coal sector, which was reduced fr8@0 000 in 1991 to 400 000 in 2001. Since 1994
the government has also spent huge amounts on refotiméngpal industry and has
closed 150 unprofitable mines.

With current rate of production the known reserves will last for more than 500
years. Today a makes up around 17% of the Russian primary energy and 30% of the
electric energy production, but this is expected to double by 2020. It is only logical to
assume that Russia is prepared to increase the share of coal used internally to be able to
send moe gas for exporfThis viewis strengthened by the fact that President Putin once
asked for a recalcul ation of Russiads energ
atomic energyommersant2006)

Russia exposgtaround 20% of its coal production andm than 50% of this goes
to Europe. Private companies account for more than 60% of the domestic production and
about 80% of the exports. The industry growth is mostly due to increase in exports.
Despite the last years of increased profitability it wasyonl 2001 that the share of
unprofitable companies fell below 50 %gatov & Cq 2007%).

Increasing productivity and introduction of modern equipment in the future will
have a significant impact on Russian coal production. In the near future produstivity
likely to increase as the Russian coal industry adapts to a more commercial way of
producing.

Russian coal export industry suffers from high costs for transportation and port
fees and therefore increased exgeviels arenot likely (Gribanovsky 2007%. Russi ads
domestic demand for coal is increasing and many newficedlpowerstations aréeing
built (additional 4650 GW is expected from now to 2020By 2020 the domestic coal
demand is expected to have doubled. Natural gas currently constitutes0éveof the
primary energyusein Russia and by increasing thee of coal it is possible t@xport
moregas, which is easier to transport and more lucrative.

Russiads domestic coal demand is expecte
tonnesto around300 million tonsin 2020 according to some estimatd®AQO, 2007)

This huge increase of coal usage in Russia ought to Aavempact on the export
possibilities.

Conclusion concerning Russian coal:

The Russian coal reserves are vast, and will be mare ¢nough for the future with
expected production and demand trends. The coal industry is still recovering and
restructuring from the poSoviet depression and there are plansifmreasing the share
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of coal energy in RussigEfficiency is increasing andiew technologies are being
introduced.

A future possibility is that coal export to China will increase. Also domestic
consumption of coal is expected to increase, since it will free more Russian gas for
export. The majority of the Russian coal depoaits subbituminous and lignite, thus
making them less suitable for longer transport and export.

The coalfields near Europe are declining and will have to be abandoned sometime
in the future. Russia has plenty of new coal regions that can be developethdbudf
these are located in Siberia or the eastern parts of Russia. Much of the coal is thus
essentially stranded inside Siberia, far from potential markets and major consumption
regions. An improvement of the transportation systésnseeded to make thescoal
regions really useable.

The Russian coal assets in Siberia are comparable with the situation in Montana.
Due to the remoteness from the market and the huge need for infrastructure investments
in new coalmines, transport systems and trade porssvierly questionable if they ever
will be developed. Russia $ittle needof high cost projects related to coal in the near
future and if the coatannotbe exported directly, or used to free more gas for Russian
export, it might not become developed ityanear or medium term future.

Also there are signs that the Russian domestic coal production will turn more and
more statecontrolled as Gazprom earlier indicated plans to take over the major coal
company Siberian Coal Energy Company (SUEK). Since@eased share of coal in the
Russian energy sector would free more gas for export, which is very lucrative, it is only
logical to assume that Russia will continue this development.

New transport issues may arise as coal production moves into newstegien
TransSiberian railroad capacity for coal transport will have to be increased, and coal
ports for international trade by sedll be neededf Russia is going to become a major
coal supplieffor the entire world. Only 11 ports capable of processitgrnationalcoal
cargo exist and many of them are located far away from the current coal producing
regions and future coal mining distrigisawson 2002) thus making it hard to rapidly
expand coal export without constructing new ports and dedicateghbtrdation systems.

The productionforecast desnot consider any ahe problems mentioned here as
constrains and depicts a continued productigmowth asnew areas and mines are
brought into productiomas long as the reserves alldw reality thiswould meana large
scale development of the Siberian reserves.
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5.3 China

Coal has a very large role in the Chinese energy system. Around 78% of all the electricity
is generated from coal and much of the chemical industry also depends on coal as a
feedsock. Overall more than 60 % of all energy in China comes from coal. China also
has a large and coal consuming steel industry, which predumes than one third dhe
entirew o r Istéeb. s

The coal reserves of China consist of 62.2 billion tons of bitaus coal, 33.7
billion tons of subbituminous coal and 18.6 billion tons of lignite. These figures were last
updated 1992 and by subtracting the produced quantities from 1992 to 2007 the
remaining reserve will be about 44 billion tons of bituminous c®&l7 billion tons of
subbituminous coal and 17.8 billion tons of lignite.

Figure 11: Distribution of coal deposits in China. Source: IEA Clean Coal Center, Coal
Online

Coal production and consumption are growing very fast in &Hhuast year it
grew by over 10% and has done so for several years in a row. During the last 25 years the
Chinese coal production has grown by 255 %, which is very spectacular.

All types of coal, from lignite to anthracite, can be found in China. Bituogno
coal is the most abundant and good coking coals can be found in the Heilonggjiang,
Shanxi, Shaanxi, Jiangxi, Shandong, Henan, Anhui and Guizhou provinces. Chinese
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