Chapter 5

World Coal Markets

In the IEO2006 reference case, world coal consumption nearly doubles from 2003 to 2030,
with the non-OECD countries accounting for 81 percent of the increase. Coal’s share
of total world energy consumption increases from 24 percent in 2003 to 27 percent in 2030.

In the IEO2006 reference case, world coal consumption
nearly doubles, from 5.4 billion short tons” in 2003 to
10.6 billion tons in 2030 (Figure 48). Coal consumption
increases by 3.0 percent per year on average from 2003 to
2015, then slows to an average annual increase of 2.0 per-
cent annually from 2015 to 2030. World GDP and pri-
mary energy consumption also grow more rapidly in the
first half than in the second half of the projections,
reflecting a gradual slowdown of economic growth in
non-OECD Asia. Regionally, increased use of coal in
non-OECD countries accounts for 81 percent of the
growth in world coal consumption projected over the
entire IEO2006 projection horizon.

In 2003, coal accounted for 24 percent of total world
energy consumption (Figure 49). Of the coal produced
worldwide in 2003, 67 percent was shipped to electricity
producers, 30 percent to industrial consumers, and most
of the remaining 3 percent to coal consumers in the resi-
dential and commercial sectors. Coal’s share of total
world energy consumption increases to 27 percent in

Figure 48. World Coal Consumption by Region,
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2030, and in the electric power sector its share in 2030
remains at 41 percent, the same as in 2003.

International coal trade increases in the reference case
from 764 million tons in 2004 to 1,122 million tons in
2030. Because the largest increase in coal consumption is
projected for coal that is both produced and consumed
domestically in China, the share of total world coal con-
sumption accounted for by internationally traded coal
falls from 13 percent in 2003 to 11 percent in 2030.

Reserves

Total recoverable reserves of coal® around the world are
estimated at 1,001 billion tons—enough to last approxi-
mately 180 years® at current consumption levels (Table
10). Historically, estimates of world recoverable coal
reserves, although relatively stable, have declined grad-
ually from 1,174 billion tons at the beginning of 1990 to
1,083 billion tons in 2000 and 1,001 billion tons in 2003

Figure 49. Coal Share of World Energy
Consumption by Sector, 2003, 2015,
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Sources: 2003: Derived from Energy Information Adminis-
tration (EIA), International Energy Annual 2003 (May-July
2005), web site www.eia.doe.gov/iea/. 2015 and 2030: EIA,
System for the Analysis of Global Energy Markets (2006).

7Throughout this chapter, tons refer to short tons (2,000 pounds).

8Recoverable reserves are those quantities of coal which geological and engineering information indicates with reasonable certainty can
be extracted in the future under existing economic and operating conditions.

9Based on the IEO2006 reference case forecast for coal consumption, and assuming that world coal consumption would continue to
increase at a rate of 2.0 percent per year after 2030, current estimated recoverable world coal reserves would last for about 70 years.
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[1]. The most recent assessment of world coal reserves
includes a substantial downward adjustment for Ger-
many, from 73 billion tons of recoverable coal reserves to
7 billion tons. The reassessment primarily reflects more
restrictive criteria for the depth and thickness parame-
ters associated with both underground and surface
minable seams of coal [2].

Although coal deposits are widely distributed, 67 per-
cent of the world’s recoverable reserves are located in
four countries: the United States (27 percent), Russia (17
percent), China (13 percent), and India (10 percent). In
2003, these four countries, taken together, accounted for
63 percent of total world coal production [3]. By rank,
anthracite and bituminous coal account for 53 percent of
the world’s estimated recoverable coal reserves (on a
tonnage basis), subbituminous coal accounts for 30 per-
cent, and lignite accounts for 17 percent.

Quality and geological characteristics of coal deposits
are important parameters for coal reserves. Coal is a het-
erogeneous source of energy, with quality (e.g., charac-
teristics such as heat, sulfur, and ash content) varying
significantly by region and even within individual coal
seams. At the top end of the quality spectrum are pre-
mium-grade bituminous coals, or coking coal, used to
manufacture coke for the steelmaking process. Coking
coals produced in the United States have an estimated
heat content of 27.4 million Btu per ton and relatively
low sulfur content of approximately 0.8 percent by

Table 10. World Recoverable Coal Reserves
(Billion Short Tons)

weight [4]. At the other end of the spectrum are reserves
of low-Btu lignite. On a Btu basis, lignite reserves show
considerable variation. Estimates published by the Inter-
national Energy Agency for 2003 indicate that the aver-
age heat content of lignite in major producing countries
varies from a low of 4.3 million Btu per ton in Greece to a
high of 12.3 million Btu per ton in Canada [5].

Regional Demand Forecasts
OECD Countries

Coal consumption in the OECD countries rises at a rela-
tively even pace in the reference case, from 2.5 billion
tons in 2003 to 2.8 billion tons in 2015 and 3.4 billion tons
in 2030 (Figure 50). The increases represent average
growth of 1.2 percent per year over the entire period and
a slightly higher rate of 1.4 percent per year from 2015 to
2030.

Much of the 0.9-billion-ton increase in coal consumption
projected for the OECD countries from 2003 to 2030 is
the result of expected strong growth in U.S. coal
demand. With the exception of OECD Europe and
Japan, where coal consumption is expected to be essen-
tially constant, moderate increases in coal consumption
are projected for the OECD countries, including South
Korea, Canada, Australia/New Zealand, and Mexico. In
OECD Europe, natural gas captures an increasing share
of the region’s total energy mix, displacing oil and, to a
lesser extent, coal and nuclear energy. In Japan, slow

Bituminous and

Region/Country Anthracite Subbituminous Lignite Total
World Total . . ............. ... .. ... .. 530.4 297.0 173.4 1,000.9
UnitedStates. . ............. ..., 125.4 109.3 36.0 270.7
RUSSIA . ... 54.1 107.4 115 173.1
China........ .. ... . .. . . . 68.6 37.1 20.5 126.2
India. ... 99.3 0.0 2.6 101.9
Other Non-OECD Europe and Eurasia ... .... 50.1 18.7 31.3 100.1
Australia and New Zealand . ............... 42.6 2.7 41.9 87.2
Africa. ... . 55.3 0.2 * 55.5
OECDEUIOPE . ..\t ot e 195 5.0 18.8 43.3
Other Non-OECD Asia. ................... 1.4 2.0 8.1 115
Brazil ....... ... . 0.0 11.1 0.0 11.1
Other Central and South America . .......... 8.5 2.2 0.1 10.8
Canada . ... 3.8 1.0 2.5 7.3
Other® .. ... ... ... ... ... ... .......... 1.8 0.4 0.1 2.3

qncludes Mexico, Middle East, Japan, and South Korea.
*Less than 0.05 billion short tons.

Note: Data for the United States represent recoverable coal estimates as of January 1, 2004. Data for other countries are as of Jan-

uary 1, 2003.

Sources: United States: Energy Information Administration, unpublished data from the Coal Reserves Database (August 2004).

All Other Countries:
Elsevier, December 2004).

World Energy Council, 2004 Survey of Energy Resources, Eds. J. Trinnaman and A. Clarke (London, UK:
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economic growth results in sluggish growth in overall
energy demand in the IEO2006 projections, keeping pro-
jected quantities of coal consumption near the 2003 level.

North America

In 2003, the United States consumed 1.1 billion tons of
coal, accounting for 92 percent of total coal consumption
in North America and 44 percent of the OECD total. U.S.
coal consumption rises to 1.8 billion tons in 2030 in the
reference case. The United States has substantial coal
reserves and has come to rely heavily on coal for electric-
ity generation, a trend that continues in the projections.
Coal’s share of total electricity generation in the United
States (including electricity produced at combined heat
and power plants in the industrial and commercial sec-
tors) declines slightly, from 51 percent in 2003 to 48 per-
cent in 2015, then rises to 57 percent in 2030.

Much of the projected growth in U.S. coal consumption
occurs after 2015. Between 2005 and 2015, natural gas
prices decline and remain competitive with coal prices
for electricity generation. Although some new natural-
gas-fired capacity comes on line during the period,
much of the growth in electricity generation from natu-
ral gas is based on increasing utilization of the nearly 200
gigawatts of new natural-gas-fired capacity that was
completed from 1999 through 2004. After 2015, rising
natural gas prices gradually tilt economic decisions
toward new coal-fired power plants. From 2015 to 2030,
155 gigawatts of new coal-fired capacity is built, repre-
senting 89 percent of the total coal builds from 2003 to
2030.

Figure 50. OECD Coal Consumption
by Region, 1980, 2003, 2015, and 2030
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Sources: 1980 and 2003: Energy Information Administration
(EIA), International Energy Annual 2003 (May-July 2005), web
site www.eia.doe.gov/iea/. 2015 and 2030: EIA, System for the
Analysis of Global Energy Markets (2006).

In Canada, coal consumption increases from 69 million
tons in 2003 to 123 million tons in 2030. In the near term,
Canada’s coal consumption remains relatively flat as the
Ontario government moves ahead with plans to shut
down all of the Province’s 7.6 gigawatts of coal-fired
generating capacity by early 2009 [6]. The government
has indicated, however, that the shutdown will not be
completed until generation from alternative sources can
be secured. The decision to close the plants was based
primarily on the premise that the adverse health and
environmental impacts of the plants’ operation are
unacceptable. In western Canada, where most of the
country’s coal resources are located, increasing demand
for electricity is expected to result in the need for addi-
tional coal-fired generating capacity.

OECD Europe

Coal consumption in OECD Europe increases by only 40
million tons (5 percent) in the IEO2006 reference case;
however, the region is and will continue to be a major
market for coal. Coal consumption in OECD Europe, at
887 million tons in 2003, represented 36 percent of total
OECD coal use. The major coal-consuming countries of
the region, all with consumption of 65 million tons or
more in 2003, include Germany, Poland, Greece, Turkey,
the United Kingdom, and the Czech Republic. Although
OECD Europe relies heavily on imports of hard coal,”
low-Btu lignite represents an important domestically
produced source of energy. In 2003, lignite accounted for
47 percent of the region’s total coal consumption on a
tonnage basis and 23 percent on a Btu basis [7].

The stable outlook for coal consumption in OECD
Europe represents a departure from the decline of 32
percent that occurred between 1990 and 2003. In addi-
tion to some planned and recently completed coal-fired
capacity additions in Turkey and Greece, renewed inter-
est in coal is evidenced in a number of other countries in
the region, related to the replacement or refurbishment
of existing capacity. Electricity producers in Germany,
Spain, France, Italy, Poland, the Czech Republic, and
Slovakia have announced plans to upgrade or replace
existing coal-fired generating facilities over the next
two decades. Power producers in Germany recently
announced plans to build 11.5 gigawatts of new coal-
fired generating capacity by 2011, primarily as a replace-
ment for existing plants [8]. A key incentive for the new
coal builds in Germany is a provision guaranteeing car-
bon dioxide emission rights for the new capacity during
its first 14 years of operation.

Among the most important factors keeping OECD
Europe’s coal consumption from increasing more rap-
idly in the projections is the region’s relatively slow
growth in overall energy consumption (0.7 percent per

1OInternationally, the term “hard coal” is used to describe anthracite and bituminous coal. In data published by the International Energy
Agency, coal of subbituminous rank is classified as hard coal for some countries and as brown coal (with lignite) for others.
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year). Contributing factors include continued penetra-
tion of natural gas in both the electricity and industrial
sectors, growing use of renewable fuels in the region,
and continuing pressure on member countries of the
European Union to reduce subsidies that support
domestic production of hard coal.

In 2003, the countries of OECD Asia (Australia, New
Zealand, Japan, and South Korea) consumed 404 million
tons of coal, representing 16 percent of total OECD coal
consumption. In addition to being an important coal-
consuming region, OECD Asia also plays an important
role in the area of international coal trade. In 2003, Aus-
tralia was the world’s leading coal exporter, supplying
238 million tons of coal to the international market,
while Japan and South Korea were the world’s leading
importers, receiving 181 and 77 million tons of coal,
respectively, from other countries [9].

In the IEO2006 reference case, coal consumption in
OECD Asia increases by 156 million tons, to 560 million
tons in 2030. With little change projected for Japan’s coal
consumption, South Korea and Australia/New Zealand
account for virtually all of the increase in the region.

Coal consumption in Australia and New Zealand in-
creases by an average of 1.4 percent per year, from 147
million tons in 2003 to 216 million tons in 2030. With sub-
stantial coal reserves, Australia/New Zealand continues
to rely heavily on coal for electricity generation.
Coal-fired power plants in the two countries supplied 73
percent of their total electricity generation in 2003, and
they continue to supply more than 70 percent of genera-
tion through 2030.

Electricity generation also drives the 94-million-ton ex-
pansion in total coal consumption projected for South
Korea between 2003 and 2030. South Korea’s generating
companies plan to add more than 8.0 gigawatts of
coal-fired capacity from 2004 through 2010 [10], includ-
ing two 800-megawatt units that came on line at Korea
South-East Power Company’s Yonghung plant in 2004.

Non-OECD Countries

Coal consumption in non-OECD countries increases by
140 percent in the IEO2006 reference case, from 3.0 bil-
lion tons in 2003 to 7.1 billion tons in 2030, led by strong
economic growth and rising demand for energy in
China and India (Figure 51). The increase of 4.2 billion
tons represents 81 percent of the projected increase in
total world coal consumption. In the non-OECD coun-
tries, coal’s share of total energy consumption increases
slightly, from 29 percent in 2003 to 32 percent in 2030.

Coal consumption in non-OECD countries grows at an
average annual rate of 4.5 percent from 2003 to 2015,

then slows to 2.4 percent per year from 2015 to 2030. A
gradual slowing of economic growth in non-OECD
Asia, which currently is expanding at a rapid pace,
underlies the declining growth rate for non-OECD coal
consumption.

Tremendous growth in coal use is projected for China
and India. In total, the two countries’ coal consumption
increases by 3.6 billion tons (3.9 percent per year) from
2003 to 2030, representing 86 percent of the increase for
the non-OECD region. Coal consumption in the other
non-OECD countries grows by an average of 1.7 percent
per year, expanding by 0.6 billion tons from 2003 to 2030.

Non-OECD Asia

China and India are very large countries in terms of both
population and land mass, and both have substantial
quantities of remaining coal reserves. Together, they
account for 70 percent of the projected increase in world
coal consumption. Strong economic growth (averaging
6.0 percent per year in China and 5.4 percent per year in
India from 2003 to 2030) is projected for both countries,
and much of the increase in their demand for energy,
particularly in the industrial and electricity sectors, is
expected to be met by coal.

Coal use in China’s electricity sector increases from 16.3
quadrillion Btu in 2003 to 50.1 quadrillion Btu in 2030, at
an average rate of 4.2 percent per year (Figure 52). In
comparison, coal consumption in the U.S. power sector
grows by 1.6 percent annually, from 20.2 quadrillion Btu
in 2003 to 30.7 quadrillion Btu in 2030. At the end of 2003,
China had an estimated 239 gigawatts of coal-fired

Figure 51. Non-OECD Coal Consumption
by Region, 1980, 2003, 2015, and 2030
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Sources: 1980 and 2003: Energy Information Administration
(EIA), International Energy Annual 2003 (May-July 2005), web
site www.eia.doe.gov/iea/. 2015 and 2030: EIA, System for the
Analysis of Global Energy Markets (2006).
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capacity in operation. To meet the demand for electricity
that is expected to accompany its rapid economic
growth, an additional 546 gigawatts of coal-fired capac-
ity (net of retirements) is projected to be brought on line
in China by 2030, requiring large financial investments
in new coal-fired power plants and associated transmis-
sion and distribution systems.

Nearly one-half (45 percent) of China’s coal use in 2003
was in the non-electricity sectors, primarily in the indus-
trial sector. China was the world’s leading producer of
both steel and pig iron in 2003 [11]. Over the projection
period, coal demand in China’s non-electricity sectors is
expected nearly to triple, increasing by 26.1 quadrillion
Btu. Despite such substantial growth, however, the
non-electricity share of total coal demand remains close
to the 2003 level. Coal remains the primary source of
energy in China’s industrial sector, primarily because
the country has only limited reserves of oil and natural
gas.

With a substantial portion of the increase in China’s
demand for both oil and natural gas projected to be met
by imports, the Chinese government is actively promot-
ing the development of a large coal-to-liquids industry.
Initial production of coal-based synthetic liquids in
China is scheduled to commence in mid-2007 with the
completion of the country’s first coal-to-liquids plant
[12],located in the Inner Mongolia Autonomous Region.
It is being built by the Shenhua Coal Liquefaction Cor-
poration and will have an initial capacity of approxi-
mately 60,000 barrels per day. In another development,
China’s Shenhua and Ningxia Coal Groups have

Figure 52. Coal Consumption in China by Sector,
2003, 2015, and 2030
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Sources: 2003: Derived from Energy Information Adminis-
tration (EIA), International Energy Annual 2003 (May-July
2005), web site www.eia.doe.gov/iea/. 2015 and 2030: EIA,
System for the Analysis of Global Energy Markets (2006).

initiated a feasibility study regarding the construction of
two 80,000 barrel per day plants to be sited in the
Ningxia Autonomous Region and the Shaanxi Province.

In India, almost 70 percent of the growth in coal con-
sumption is expected to be in the electric power sector
and most of the remainder in the industrial sector.
In 2003, India’s coal-fired power plants consumed 5.0
quadrillion Btu of coal, representing 69 percent of the
country’s total coal demand. Coal use for electricity gen-
eration in India is projected to grow by 2.7 percent per
year, to 10.3 quadrillion Btu in 2030, as an additional 94
gigawatts of coal-fired capacity (net of retirements) is
brought on line. As a result, India’s coal-fired generating
capacity more than doubles in the IEO2006 projections,
from 67 gigawatts in 2003 to 161 gigawatts in 2030. Cur-
rently, India’s government indicates that 16.5 gigawatts
of new coal-fired generating capacity will be completed
during its tenth power plan period (a 5-year period end-
ing in March 2007) and is targeting the completion of
more than 50 gigawatts of new coal-fired capacity dur-
ing its eleventh plan period (ending in March 2012) [13].

Like China, India relies heavily on imported oil to meet
demand. In 2003, approximately 65 percent of India’s
total oil supply originated from foreign producers. Cur-
rently there are no coal-to-liquids projects under con-
struction in India; however, a domestic coal-to-liquids
industry would represent a viable means of increasing
domestic oil supply. The country’s Indian Oil Corpora-
tion is evaluating construction of an 80,000-barrel-per-
day coal liquefaction facility, which would be based on
the coal-to-liquids technology developed by the South
African company Sasol and would use both domestic
and imported coal as feedstock [14]. Elsewhere in non-
OECD Asia, Indonesia also is investigating the startup
of a coal-to-liquids industry, primarily as a strategy to
offset declines in its petroleum production [15].

In other non-OECD Asia, coal consumption is projected
to grow by an average of 1.7 percent per year, from 206
million tons in 2003 to 323 million tons in 2030, with
increases in both the industrial and electric power sec-
tors. In the electric power sector, significant growth in
coal consumption is expected in Taiwan, Vietnam, Indo-
nesia, and Malaysia, where considerable amounts of
new coal-fired generating capacity are either planned or
under construction.

Non-OECD Europe and Eurasia

Coal consumption in non-OECD Europe and Eurasia is
projected to increase at an average rate of 1.7 percent per
year, from 543 million tons in 2003 to 856 million tons in
2030. The region contains a substantial amount of coal
reserves. Russia alone has an estimated 173 billion tons
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of recoverable coal reserves (17 percent of the world
total), and the other countries in the region have an addi-
tional 100 billion tons (10 percent of the world total).

Russia is the number one coal-consuming country in the
region. Its 2003 coal consumption, at 251 million tons,
corresponded to 46 percent of total coal consumption in
non-OECD Europe and Eurasia. In 2030, Russia’s coal
use is projected to total 382 million tons.

In 2003, coal supplied 16 percent of Russia’s total energy
requirements, and coal-fired power plants provided 20
percent of its electricity. Although coal’s share of the
country’s total energy consumption remains at about 16
percent in the IEO2006 projections, its share of total elec-
tricity generation declines to 10 percent in 2030. In most
cases, natural gas is expected to be the most economical
option for new generating capacity in Russia. As a result,
the natural gas share of Russia’s total electricity genera-
tion rises from 40 percent in 2003 to 54 percent in 2030.

Although Russia’s long-term energy strategy calls for
considerable new nuclear generating capacity, the gov-
ernment maintains that fossil-fuel-fired plants will con-
tinue in their role as the primary source for electric
power generation through 2020 [16]. For new fossil-fired
generating capacity, Russia’s energy strategy promotes
the construction of advanced coal-fired capacity in the
coal-rich Siberian region (central Russia) and recom-
mends a focus on efficient natural-gas-fired capacity for
the western and far eastern areas of the country.

In other non-OECD Europe and Eurasia, coal consump-
tion is projected to increase from 292 million tons in 2003
to 474 million tons by 2030, growing by 1.8 percent per
year on average. Plans for both new coal-fired capacity
and the refurbishment of existing capacity in a number
of countries, including Bosnia and Herzegovina, Serbia
and Montenegro, Bulgaria, Romania, and Ukraine, is a
significant indicator that coal will continue to be an
important source of energy for the region [17].

Africa

Africa’s coal consumption is projected to increase by 117
million tons from 2003 to 2030. South Africa currently
accounts for 93 percent of the coal consumed in the con-
tinent and is expected to continue to account for much of
the increase in Africa’s total coal consumption over the
projection period in both the electricity and industrial
sectors.

In South Africa, increasing demand for electricity in
recent years has led to the decision by Eskom, the coun-
try’s state-owned electricity supplier, to restart three
large coal-fired plants (Camden, Grootvlei, and Komati)
that have been closed for more than a decade [18]. The

individual units at the plants, with a combined generat-
ing capacity of 3.8 gigawatts, are scheduled to return to
service during the years 2005 through 2011. Projections
of power shortages for southern Africa in the latter half
of this decade have led to increased interest in new
coal-fired power projects not only in South Africa but
also in Zimbabwe, Tanzania, Swaziland, and Botswana
[19].

In the industrial sector, increasing use of coal in Africa is
expected for several purposes, including the production
of steam and process heat for industrial applications,
production of coke for the steel industry, and produc-
tion of coal-based synthetic liquids. Currently, two com-
mercial-sized coal-to-liquids plants (Sasol II and Sasol
III) in South Africa supply about 28 percent of the coun-
try’s total liquid fuel requirements [20]. The two plants
together are capable of producing 150,000 barrels of syn-
thetic liquids per day.

Central and South America

The countries of Central and South America consumed
35 million tons of coal in 2003. Brazil, with the world’s
ninth largest steel industry in 2003, accounted for 68 per-
cent of the region’s coal demand, and much of the
remainder occurred in Colombia, Chile, Puerto Rico,
Peru, and Argentina [21].

In the projections, coal consumption in Central and
South America increases by 39 million tons from 2003 to
2030, with 56 percent of the increase in Brazil, primarily
for coke manufacture and electricity generation. Brazil’s
steel companies currently plan to expand production
capacity by a substantial amount over the next few years
to meet increasing domestic and international demand
for steel [22]. Brazil’s three southernmost states, Rio
Grande do Sul, Santa Catarina, and Parana, which con-
tain most of the country’s coal reserves, are actively pro-
moting the construction of several new coal-fired power
plants [23]. The new coal projects being promoted by the
government of Rio Grande do Sul represent a key com-
ponent of its plan to become more self-sufficient in elec-

tricity supply.
Middle East

Countries of the Middle East consumed 16 million tons
of coal in 2003. Israel accounted for 87 percent of the total
and Iran most of the remainder. The region’s coal con-
sumption increases only slightly in the projections, to 19
million tons in 2030.

Trade

Most of the countries that consume significant amounts
of coal have their own domestic coal resources. For that
reason, the volume of world coal trade tends to be small
relative to worldwide coal consumption. In 2003, only 13
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percent of the coal consumed around the world was
imported. In the IEO2006 reference case, coal trade
grows at an average rate of 1.5 percent per year, from
764 million tons in 2004 to 1,122 million tons in 2030
(Figure 53 and Table 11), and its share of total world coal
consumption falls to 11 percent in 2030.

Although both steam coal and metallurgical (coking)
coal are traded internationally, steam coal—used pri-
marily for electricity generation but also for other indus-
trial applications, including for direct heat and for
pulverized coal injection in the steel industry—predom-
inates, accounting for 72 percent of international coal
trade in 2030. The largest increase in steam coal imports
is projected for South Korea, where economic expansion
and population growth are expected to stimulate an
expansion of coal-fired electricity generation. The larg-
est increase in imports of coking coal is projected for
China, from 7 million tons in 2004 to 59 million tons in
2030.

Countries that import coal do so for a variety of reasons.
For countries like Malaysia, which has a national fuel
diversity goal, coal imports may be an important part of
a secure energy supply strategy. Others, such as Japan,
South Korea, and the countries of OECD Europe, may
lack, or may have depleted, their own resources. Still
others, like China and India, may require coal imports
to supplement their own domestic supplies. Coal
quality may also be a factor. For example, Indonesia’s
low-sulfur coal is in demand by electricity generators

Figure 53. World Coal Trade, 1985, 2004, 2015,
and 2030
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Annual Prospects for World Coal Trade 1987, DOE/EIA-
0363(87) (Washington, DC, May 1987). 2004: SSY Consul-
tancy and Research, Ltd., SSY's Coal Trade Forecast, Vol. 14,
No. 3 (London, UK, September 2005); and Energy Information
Administration, Quarterly Coal Report, October-December
2004, DOE/EIA-0121(2004/4Q) (Washington, DC, March
2005). 2015 and 2030: Energy Information Administration,
National Energy Modeling System, run IEO2006.D041306A.

required to comply with environmental regulations
in the United States. Coal-exporting countries typi-
cally have large reserves of high-quality coal and pro-
duction capacity exceeding their own domestic demand
requirements.

The six largest exporters of coal in 2004 were Australia,
Indonesia, China, South Africa, Colombia, and the
United States. Australia has large reserves of high-
quality coal that is suitable for both electricity genera-
tion and industrial applications. In the projections,
Australia remains the world’s foremost coal exporter
through 2030, while Indonesia holds a distant second
place. Australia and Indonesia both benefit from their
highly productive mines and proximity to Asian mar-
kets. China continues to export some coal even as its
imports increase to meet domestic demand. Colombia, a
relative newcomer to maritime coal trade, is the third
largest exporter of coal in 2030, and Vietnam increases
its share of world coal trade to 5 percent in 2030.

In anticipation of future coal trade volumes, exporting
countries are investing in their port, coal mining, and
coal transportation infrastructures. Australia has plans
to expand the total export capacity of its coal terminals at
Abbot Point, Dalrymple Bay, Hay Point, R G Tanna,
Barney Point, and Fisherman Islands by about 55 million
tons by 2010. In addition, a feasibility study in Australia
is underway for a terminal at Wiggins Island in Queens-
land, with a throughput capacity of 22 million tons.
Australia also plans to expand rail transportation capac-
ity in Queensland to 281 million tons [24]. Richards Bay
Coal Terminal in South Africa aspires to reach 101 mil-
lion tons of throughput capacity by 2008 [25]. Venezuela
has cumulative coal export capacity expansion plans of
24 million tons by 2009 [26], and additional port expan-
sions are also planned in Vietnam [27].

Asia

Primarily as a result of China’s growing demand for
coal, the largest increases in imports of both steam and
metallurgical coal are projected for Asia. Currently a net
exporter of coal, China is expected to import 22 million
tons more than it exports in 2030. Lacking coal resources
of its own, Japan is expected to remain the world’s larg-
est importer of coal in 2030, despite a decline of 10 mil-
lion tons from its import total in 2004. South Korea
produces a small amount of coal domestically, but in
2030 it still will import most of the coal it consumes.
South Korea and Taiwan, with planned increases in
coal-fired capacity, together are projected to increase
their share of world steam coal imports from 22 percent
in 2004 to 27 percent in 2030. In India, coal imports are
expected to double from 2004 to 2030.

Australia remains the largest provider of steam coal
exports to Asia in the projections. In addition, Vietnam,
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Table 11. World Coal Flows by Importing and Exporting Regions, Reference Case, 2004, 2015, and 2030

(Million Short Tons)

Importers
Steam Coking Total

Exporters Europea| Asia |Americas ‘i’otal b Europea|Asia°|Americas 1|'ota| b Europea| Asia |Americas I'I'otal b

2004
Australia ........... 6.3 109.8 33 1194 306 88.5 9.1 128.2 369 1983 12.4 247.6
United States. . ...... 3.6 2.3 16.1 220 134 52 7.4 260 170 7.4 23.6 48.0
South Africa. .. ...... 68.6 2.4 0.7 73.7 0.8 0.0 0.4 1.2 69.3 2.4 11 74.9
Former Soviet Union . . 36.0 117 0.2 47.9 2.1 5.6 0.0 78 381 173 0.2 55.7
Poland............. 15.1 0.0 0.1 15.2 1.0 0.1 0.0 1.1 16.0 0.1 0.2 16.3
Canada ............ 0.0 0.6 1.6 22 9.2 12.8 4.4 26.6 9.2 133 6.1 28.8
China.............. 42 842 0.8 89.2 0.0 6.3 0.0 6.3 42 904 0.8 955
South Americad. . . . .. 37.0 0.0 28.5 65.9 0.0 0.0 0.0 0.0 370 0.0 28.5 65.9
Vietham............ 0.3 9.9 0.0 10.3 0.0 0.0 0.0 0.0 0.3 9.9 0.0 10.3
Indonesia/Other®. . . .. 176 817 34 1035 0.2 17.3 0.1 176 178  99.0 3.5 121.2
Total ............. 188.8 3025 548 5492 573 1357 215 2148 246.0 4383 76.3 764.0

2015
Australia ........... 50 1120 00 1169 303 1241 10.9 1654 353 236.1 10.9 282.3
United States. . ...... 4.9 1.4 54 11.7 0.2 0.0 14.2 14.4 51 1.4 19.6 26.1
South Africa. . ....... 62.8 198 6.3 88.9 0.9 0.0 0.7 1.7 638 198 7.0 90.5
Former Soviet Union . . 44.0 237 0.0 67.7 3.2 9.4 0.0 125 472 330 0.0 80.2
Poland............. 6.6 0.0 0.1 6.7 11 0.0 0.0 11 7.7 0.0 0.1 7.8
Canada ............ 0.0 0.0 33 33 189 15.6 1.3 358 189 156 4.6 39.1
China.............. 00 894 1.0 90.4 0.0 6.9 0.0 6.9 0.0 963 1.0 97.3
South Americad. . . . .. 59.6 0.0 434  103.0 0.0 0.0 0.0 00 59.6 0.0 43.4 103.0
Vietham............ 0.0 309 0.0 30.9 0.0 0.0 0.0 0.0 0.0 309 0.0 30.9
Indonesia/Other®. . . .. 3.6 1231 21 1287 0.5 15.0 0.0 15.4 4.1 138.0 21 144.2
Total ............. 186.5 400.2 615 6482 551 1710 27.2 2532 2416 5712 88.7 901.4

2030
Australia ........... 7.3 170.2 00 1775 36.1 1555 153 2069 434 3257 15.3 384.4
United States. ....... 2.8 1.4 6.1 10.3 0.6 0.0 17.9 18.6 3.4 1.4 24.1 28.9
South Africa. . ....... 643 238 11.0 99.0 0.0 0.0 0.8 08 643 238 11.8 99.8
Former Soviet Union . . 44.0 28.8 0.0 72.8 6.5 11.0 0.0 17.5 50.5 39.8 0.0 90.3
Poland............. 4.0 0.0 0.4 4.4 0.6 0.0 0.0 0.6 4.5 0.0 0.4 5.0
Canada............ 0.0 0.0 3.3 33 183 21.5 17 41.6 18.3 21.5 5.0 44.9
China.............. 00 949 3.2 98.1 0.0 7.7 0.0 7.7 0.0 102.6 3.2 105.8
South Americad. . . . .. 51.0 0.0 927 1437 0.0 0.0 0.0 00 510 0.0 92.7 143.7
Vietham............ 00 595 0.0 59.5 0.0 0.0 0.0 0.0 0.0 595 0.0 59.5
Indonesia/Other®. . . . . 0.0 1375 7.0 1445 0.4 15.0 0.0 154 0.4 1525 7.0 159.9
Total ............. 1733 516.1 1238 8132 625 2107 35.7 309.0 2358 7269 159.6 1,122.2

8Europe/Mediterranean, including coal shipments to the Middle East and Africa.

PIn 2004, total world coal flows include a balancing item used to reconcile discrepancies between reported exports and imports. The 2004
balancing items by coal type were 3.2 million tons (steam coal), 0.3 million tons (coking coal), and 3.4 million tons (total).
CIncludes 15.4 million tons of coal for pulverized coal injection at blast furnaces shipped to Japanese steelmakers in 2004.
dcoal exports from South America are projected to originate from mines in Colombia and Venezuela.
€Includes shipments from other countries not modeled for the projection period. The 2004 exports from other countries by coal type were
3.1 million tons (steam coal), 2.2 million tons (coking coal), and 5.3 million tons (total).
Notes: Data exclude non-seaborne shipments of coal to Europe and Asia. Totals may not equal sum of components due to independent

rounding.

Sources: 2004: SSY Consultancy and Research, Ltd., SSY's Coal Trade Forecast, Vol. 14, No. 3 (London, UK, September 2005); and
Energy Information Administration, Quarterly Coal Report, October-December 2004, DOE/EIA-0121(2004/4Q) (Washington, DC, March

2005). 2015 and 2030: Energy Information Administration, National Energy Modeling System, run IEO2006.D041306A.
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a relatively new competitor in international coal trade,
competes strongly in the Asian market by 2030. Its prox-
imity to China will be instrumental in the growth of
Vietnam’s coal export volume from 10 million tons in
2004 to nearly 60 million tons in 2030.

Europe, Middle East, and Africa

Total coal imports to the Europe/Mediterranean market
(including the Middle East and Africa) decline in the
projections (Figure 54). For most European countries,
with increasing emphasis on natural gas in the power
sector, coal becomes a less significant component of the
fuel mix for electricity generation. In Turkey, however,
economic expansion and steel industry growth partially
offset the decline in Europe’s coal imports. In addition,
with the phaseout of mining subsidies in Europe,
imports of coal from South America and Russia increase.

The Americas

The United States is projected to import 91 million tons
of coal in 2030, 64 million tons more than in 2004.
Although this is still a small share of overall U.S.
consumption, at 5.0 percent, it represents a shift for the
United States from being a net exporter to being a
net importer. With declining productivity and mining
difficulties in Central Appalachia and rising demand
for coal in the Southeast, imports become increasingly
competitive with domestic U.S. coal production.
Already, plans are being made to expand U.S. ports to

Figure 54. Coal Imports by Major Importing
Region, 1995-2030
Million Short Tons

’ History Projections
1,000 - Total
800 T
Asia
600 -
400 A
Europe/Mediterranean

200 A

0 1= Americas

1995 2004 2010 2015 2020 2025 2030

Sources: History: SSY Consultancy and Research, Ltd.,
SSY's Coal Trade Forecast, Vol. 14, No. 3 (London, UK, Sep-
tember 2005); International Energy Agency, Coal Information
2001 (Paris, France, September 2001), and previous issues;
and Energy Information Administration, Quarterly Coal Report,
October-December 2004, DOE/EIA-0121(2004/4Q) (Washing-
ton, DC, March 2005), and previous issues. Projections:
Energy Information Administration, National Energy Modeling
System run IEO2006.D041306A.

accommodate coal imports. For example, Dominion Ter-
minal Associates has announced plans to add 7 million
tons of coal import port capacity in Virginia by 2008 [28].
In recent years, Canada has been the largest importer of
U.S. coal; however, Ontario’s plans to close its five
coal-fired generating plants by 2009 will reduce U.S.
exports of steam coal by about 10 million tons between
2004 and 2030 [29].

Brazil, with rich reserves of iron ore but no coking grade
coal, will fuel the planned expansion of its steel industry
with imports from Australia, South Africa, and the
United States. Coking coal imports to Brazil are pro-
jected to grow by 16 million tons from 2004 to 2030, at an
average rate of 2.9 percent per year. Much of the coal
imported by the countries of Central and South America
is expected to come from Australia and from South
American coal producers—in particular, Colombia.
Colombia is also expected to increase its coal exports to
the United States.

References

1. Energy Information Administration (EIA), Interna-
tional Energy Annual 1989, DOE/EIA-0219(89)
(Washington, DC, February 1991), Table 36; and
EIA, International Energy Annual 2001, DOE/EIA-
0219(2001) (Washington, DC, March 2003), Table
8.2.

2.World Energy Council, 2004 Survey of Energy
Sources, 20th Edition (London, UK, December 2004),
pp- 22-23.

3.Energy Information Administration, International
Energy Annual 2003, web site www.eia.doe.gov/
iea/ (May-July 2005), Table 2.5.

4. Energy Information Administration (EIA), Monthly
Enerqy Review, February 2006, DOE/EIA-0035
(2006/02) (Washington, DC, February 23, 2006),
Table A5; and EIA, Coal Market Module of the
National Energy Modeling System, Model Documenta-
tion 2005, DOE/EIA-MO060(2005) (Washington, DC,
April 2005), p. 64.

5. International Energy Agency, Coal Information 2005
(Paris, France, August 2005), p. 11.23.

6. Ontario Ministry of Energy, “Electricity Informa-
tion,” web site www.energy.gov.on.ca (accessed
March 13, 2006); S. Hooks, Platts Coal Trader (Janu-
ary 25,2006); and B. Meadows, “Coal Plants Toast,”
The Chronicle Journal (June 16, 2005), web site www.
chroniclejournal.com.

7.Energy Information Administration, International
Energy Annual 2003, web site www.eia.doe.gov/iea
(May-July 2005), Table 5.4; and International
Energy Agency, Databases for the Coal Information
2005, web site http:/ /data.iea.org.

Energy Information Administration / International Energy Outlook 2006 59



8.

10.

11.
12.

13.

14.

15.

60

V. Eckert, “German Generators Turn to Coal as Gas
Prices Soar” (Reuters, February 6, 2006), web site
http:/ /today.reuters.com; and “At Least Ten New
Coal Plants Planned in Germany,” McCloskey’s Coal
Report, No. 127 (January 27, 2006), pp. 22-23.

.SSY Consultancy and Research Ltd., SSY’s Coal

Trade Forecast, Vol. 14 No. 3 (London, United King-
dom, September 2005).

C. Bergesen, “Platts UDI Country Profile: South
Korea,” Platts (February 10, 2005), web site
www.platts.com; “South Korea’s Power Industry
Has Been Restructured,” Power Engineering Interna-
tional, Vol. 13, No. 3 (March 1, 2005); Korea Midland
Power Company, Ltd., “Nationwide Construction
Status (As of the end of May 2005),” web site
www.komipo.co.kr; “S Korea Posco To Liquidate
Posenergy Unit,” Dow Jones International News (May
27,2001); Korea South-East Power Company, Ltd.,
web site www.kosep.cokr; and “Korea: 5th
Long-Term Power Development Plan,” Interna-
tional Market Insight Reports (February 10, 2000).

Web site www.worldsteel.org.

Economic and Commercial Section of the Consulate
General of the People’s Republic of China in
Kuching, “Coal-to-Oil Project To Ease Energy Bot-
tleneck” (November 18, 2005), web site
http:/ /kuching2.mofcom.gov.cn; Theo LK. Lee,
“Coal Liquefaction Technologies-Direct and Indi-
rect Routes,” presentation at APEC Clean Fossil
Energy Technical and Policy Seminar (Cebu City,
Philippines, January 26-28, 2005), web site www.
apec-egcfe.org; and E. Ganter, “Sasol Overview and
Strategic Drivers,” presentation at the Credit Suisse
First Boston Global Oil & Gas Conference (London,
United Kingdom, June 8, 2005), web site www.
sasol.com.

Government of India, Central Electricity Authority,
Monthly Report On Broad Status of Thermal Power Pro-
jects in the Country (December 2005), web site www.
cea.nic.in (accessed March 1, 2006); Government of
India, Central Electricity Authority, 11th Plan Shelf
of Thermal Power Projects, web site www.cea.nic.in
(accessed March 1, 2006).

A. Airy and S. Narayan, “IOC Plans First Commer-
cial Coal-to-Liquid Project,” The Financial Express
(April 13, 2006), web site www.financialexpress.
com; and Global Insight, “India: Sasol Targets
India’s CTL Potential” (March 7, 2006), web site
http:/ /myinsight.globalinsight.com.

N. Chatterjee, “World May Turn Back Clock for Lig-
uid Coal Future,” Reuters (April 21, 2006), web site
http:/ /today.reuters.com; and Global Insight,
“Indonesia: Sasol Eyeing CTL Partnership With
Bumi Resources in Indonesia” (March 22, 2006),
web site http:/ /myinsight.globalinsight.com.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Commission of the European Communities, Com-
mission Staff Working Paper—Energy Dialogue with
Russia, Update on Progress, SEC(2004)114 (Brussels,
Belgium, January 28, 2004), pp. 37-57, web site
WWW. europa.eu.int.

“EiEE  New/Repowering Generation Project
Tracker—September 2005,” Energy in East Europe,
No. 72 (September 16, 2005), pp. 9-39.

“Erwin Writes on Power-Generation Challenges,”
Creamer Media’s Mining Weekly (February 23, 2006),
web site www.miningweekly.co.za; M. Faniso,
“Eskom Signs R1.8bn Deal With Siemens,” Business
Report (July 22, 2005), web site www.eskom.co.za;
World Markets Research Centre, “South Africa:
Eskom Recommissions Mothballed Power Plants
To Boost Supplies” (May 10, 2005), web site
www.worldmarketsanalysis.com; and IEA Coal
Research, CoalPower5 Database (2005).

P. Nyakazeya, “Rio Tinto Seeks Partners for
Sengwa Coal Project,” The Herald (Harare) (April 5,
2005), web site www.allafrica.com; “Tanzania Now
To Pay $2.5m Monthly to Songas,” LiquidAfrica
Holding Limited (June 11, 2004); C. Baputaki,
“Makwinja Takes Over as MCL Board Chair,”
Mmegi/The Reporter (Gaborone) (April 29, 2005),
web site www.allafrica.com; and “Swaziland: Plans
To Expand Power Production,” UN Integrated
Regional Information Networks (May 4, 2005), web
site www.allafrica.com.

E. van de Venter, “Sasol Coal-to-Liquids Develop-
ments,” presentation at Gasification Technologies
Council Conference (San Francisco, CA, October
10-12, 2005), web site www.gasification.org.

Web site www.worldsteel.org; and Energy Infor-
mation Administration, International Energy Annual
2003, web site www.eia.doe.gov/iea/ (May-July
2005), Table 1.4.

“Brazilian Mills Plan To Raise Capacity by 30%,”
Steel Business Briefing (September 21, 2004), web site
www.steelbb.com; and “Brazil Steel Sector To
Invest $8.0 Bln in Capacity Expansion by 2009,” Por-
tuguese News Digest (August 21, 2003).

“Aneel Approves Transfer of Coal-Fired Project to
Eleja,” Business News Americas (April 29, 2005);
“Czech Republic Eyes Brazil Rio Grande do Sul
Energy Sector,” Latin America News Digest (March
22,2005); “Rio Grande do Sul To Hold Referendum
on 650MW Coal Project,” Business News Americas
(December 7, 2004); and “Rio Grande do Sul:
US$5bn To Double Capacity by 2010,” Business
News Americas (May 24, 2004).

The State of Queensland, Department of Natural
Resources and Mines, Queensland’s Ports (October
2005), pp. 16-17, web site www.nrm.qld.gov.au/
mines/coal/rail_ports.html.

Energy Information Administration / International Energy Outlook 2006



25. “Richards Bay To grow to 92 mt/yr,” McCloskey’s
Coal Report, No. 123 (November 11, 2005), p. 1.

26.“Venezuela Moves on Socuy and Cape Port,”
McCloskey’s Coal Report, Issue 117, (August 19, 2005)
p- 23.

27.H.Nam, “A New and Improved Coal Development
Plan,” Vietnam Economic News (February 23, 2006),
web site www.ven.org.vn.

28. “Dominion Announces 7 mt/yr Import Terminal,”
McCloskey’s Coal Report, No. 25 (December 9, 2005),
p-1.

29. Energy Information Administration, National Ener-
gy Modeling System, run IEO2006.D041306A.

Energy Information Administration / International Energy Outlook 2006 61








