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PREFACE

Oon April 5, 1984, the United States International Trade Commission, in
accordance with the provisions of section 332(b) of the Tariff Act of 1930 (19
U.Ss.C. 1332(b)), instituted investigation No. 332-182 on its own motion for
the purpose of assessing the position and competitiveness of the United States
in world coal trade. Notice of the investigation was published in the
April 18, 1984, issue of the Federal Register (49 F.R. 15285). Information
for this report was obtained from Commission fieldwork, industry submissions
and publications, the Commission files, other Government agencies, and other
sources. .

The United States leads the rest of the world's nations in total
recoverable coal reserves and has been an important factor in world coal
trade. Developments both in the United States and other coal-rich nations
could affect the future position and competitiveness of the U.S. coal
industry. The United States has the potential of using its reserves to become
relatively less dependent on other energy sources, including crude petroleum
imports, as well as using the reserves to produce chemical feedstocks.

The report includes analyses of the factors, such as U.S. supply,
production, consumption, and trade, that influence the U.S. coal industry, as
well as the coal industries of other coal-rich nations. The report estimates
the possible implications of changing world crude petroleum prices on U.S.
coal trade, output, and employment.
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EXECUTIVE SUMMARY

The United States leads the rest of the world's nations in total
recoverable coal reserves, providing it with an important competitive edge in
world coal trade. Historically, the United States has been either the leading
or one of the leading world exporters of coal. The United States has been
viewed as a secure supply source in a market. faced with labor problems and
production disruptions. o

Competition for world coal markets is expected to be intense as South
Africa, Australia, and other coal-rich nations produce coal for export to
European and Pacific Rim markets. South Africa has been the primary supplier
of the Western Europe market while Australia supplled the Pacific Rim
markets. However, the United States is in a more favorable position in terms
of reserves, production, and supply security. Also, the U.S. coal industry
has shown the ability to respond qu1ckly to changlng market conditions. . As a
result, it is likely that the United States could remain the world s major
coal supp11er in 1990 and 1995.

Coal is a naturally occurring, combustible, organic, solid material formed
from decayed plant remzins, metamorphosed over time to produce the different
ranks (the degree of metamorphism) of coal. The ranks of coal are as follows:

(1) -Anthracite (2 percent of total reserves),
(2) Bituminous (51 percent),

(3) Sub-bituminous (39 percent), and

(4) Lignite (9 percent)

Bituminous coal is further classified into two commodity cfasses, steam coal
(which is used as a fossil fuel) and metallurgical coal (which is used for the
manufacture of coke, which is in turn used in the production of steel).

The follow1ng hlgh11ghts are the maJor fxndlngs of the Comm1s51on s
1nvest1gat1on

1. Competitive Factors of the U.S. Coal Industri iﬁ the World Coal Market.

o The United States is the world's leader in terms ofv
recoverable reserves and production of coal.

The United States, with 1.7 trillion short tons of coal reserves, has the
world's largest coal resource base and has been the world's .largest coal
producer in recent years. U.S. coal production increased from 830 million
short tons in 1980 to a record high of 890 million short tons in 1984.

The primary use for coal is as a fossil fuel; however another important
use for coal is the production of coke and coal chemical byproducts such as
crude coal tar,; coke over gas, light oil, and ammonia. The leading U.S.
consumers of coal are electric utilities.
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o World steam coal trade reached a record high in 1981 of
298.8 million metric tons of which the United States
accounted for 38 percent of the total coal supplied to the
world market.

The United States imported 1.9 million short tons of coal and eiported
94.3 million short tons in 1984. 1In 1980, U.S. coal exports-benefitted from
labor unrest in Australia, Poland, and South Africa as the United States
became a swing supplier of coal to the world market. In 1981, the United
States accounted for 38 percent of the total world coal exports, however, U.S.
exports declined in 1982 and 1983. As importing nations' inventories of coal
dwindled in 1984, u.s. exports of coal rose to fill an increased demand.

The current capacity of U.S. coal ports is reportedly sufficient to
handle future U.S. coal exports; however, in contrast to other coal exporting
and importing countries with ports to accommodate large, deep-draft colliers,
U.S. channel depths restrict the United States to the use of vessels of 60,000
deadweight tons or less. 1In comparison, ports in Australia, South Africa, and
Poland can handle ships ranging from 100,000 to 250,000 deadweight tons.

o Coal has been a more economical energy source than either
crude petroleum or natural gas for coal's major end-use
market, electric utilities.

A comparison of the price of coal in both current and constant (1972=100)
currency during the period 1973-83 with that of crude petroleum and natural
gas revealed that coal was a more cost-effective energy source on the basis of
price per British thermal unit (Btu) than either of its two fossil fuel
rivals, crude petroleum and natural gas. Coal also competes for certain
energy markets with other energy sources that are either decades away from
commercialization (i.e., fusion energy), are currently being utilized to the
maximum (i.e., hydropower), or are of limited potential for large-scale use
(i.e., geothermal energy). Coal does not compete across the board for all
energy markets. For example, it is unlikely that coal will compete with
petroleum, natural gas, or electricity for the home/residential market, or
with petroleum or electricity in the railroad industry.

2. Competitive Factors of Other Coal-Rich Nations in the World Coal Market.

o Other coal-rich nations operate under similar circumstances

" as the United States, however, each country has certain
differences that may influence the degree of coal industry
development success in the future.

Australia

Australia, with 48.6 billion metric tons of coal reserves, exports nearly
50 percent of its total coal production and has large segments of its coal
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industry dependent on the export market. As a result, new coal projects are
dependent upon increased world demand for Australian coal. Most of
Australia's coal exports are metallurgical coals to Japan; however, the labor
unrest in Australia in the early 1980's resulted in Japan's turning toward the
United States as a more secure source of coal.

West Germany

West Germany, with about 285 billion metric tons of coal reserves,
accounts for about 77 percent of total European Community (EC) coal exports.
The major markets for these exports are other EC members. The West German
coal industry has been strengthened by a series of economic programs designed
to improve mining conditions and to increase domestic coal consumption. The
latter, although causing exports to decrease, has led to the relaxation of
import quotas in effect since 1959. West Germany, in the fore-front of coal
conversion technology, developed many of the major processes still used today.

United Kingdom

The United Kingdom has about 45 billion metric tons of coal reserves, it
exports coal primarily to other EC members. The National Coal Board (NCB),
which is responsible for the development of the coal industry in the United
Kingdom, is one of the largest producers of coal in the Western World, and it
has one of the largest programs for coal research. The NCB has implemented
the "Plan for .Coal" to increase production, research and development, and
exploration. Financial problems, mainly incurred through rising costs in the
investment programs, however, may affect future undertakings. Import
restrictions were instituted in 1981 to avoid mine closures and a reduction of
capacity. Coal exports are expected to increase as the United Kingdom
attempts to expand penetration of its markets.

Republic of South Africa

The Republic of South Africa (South Africa), with coal reserves of about
58 billion metric tons, produced about 140 million metric tons of coal in
1982. About 40 percent of the total production was consumed domestically, and
25 percent was exported in 1983. Most coal exports are steam coal bound for
the EC; Japan is another major coal market. Although the Government is
responsible for coal exploration and development, foreign investment is
allowed. .

Union of Soviet Socialist Republics

The Union of Soviet Socialist Republics (U.S.S.R.), a nonmarket economy
that does not permit foreign investment in its coal industry, reportedly
contains about 24 percent of the world's known coal reserves. Siberia



accounts for 90 percent of the U.S.S.R.'s coal reserves, with about 75 percent
of these reserves located in the Asian portion of Siberia, far removed from
the industrial plants in the European portion of the U.S.S.R. Weather
conditions (temperatures of minus 40 to minus 50 degrees Fahrenheit) in this
coal-rich region are severe, often hampering coal recovery, by causing
frequent equipment failure, including frozen conveyor belts.

Coal production in 1981 amounted to 704 million metric tons and supplied
about 37 percent of the U.S.S.R.'s electricity needs. The U.S.S.R.'s coal
imports come mainly from Poland and are negligible (2 percent or less of
annual consumption). Coal exports from the U.S.S.R. are reported at less than
5 percent of annual coal production and are projected to remain at that level
because of growing internal needs. Most coal exports from the U.S.S.R. go to
Council for Mutual Economic Assistance (COMECON) 1/ countries primarily
through bartering agreements. )

People's Republic of China

The People's Republic of China (China) is a nonmarket economy that not
only permits foreign investment in its coal industry, but also actively
encourages it. China ranks third in the world, behind the United States and
the U.S.S.R., in terms of coal reserves. China's coal reserves are located
-principally in the morthern part of the country in Shanxi province and Inner
Mongolia, although deposits are widely scattered throughout the country. Coal
production in the major mines comes under the authority of the Ministry of
Coal Industry. A large number of smaller coal mines are controlled by local
governments, a still larger number mines are run by the communes.

" China's coal production reached a record high of nearly 644 million
metric tons in 1982; imports consisted of small amounts of coking coal. China
expected to export 18 million to 20 million metric tons of coal a year by
1985. The major reasons for the low level of China's toal exports are
increased domestic demand from the expanding industrial sector and a reportedly
over burdened infrastructure, which is currently being upgraded and modernized.

Poland

Poland, also a nonmarket economy that encourages joint ventures with
Western firms in its coal industry, reportedly has an estimated 120 billion

1/ COMECON, was established during 1949-51. The original members were the
U.S.S.R., Bulgaria, Czechoslovakia, Hungary, Poland, and Romania. Albania was
a temporary member; other current full members are East Germany, Mongolian
People's Republic, Cuba, and Vietnam. Yugoslavia is an associate member, and
North Korea takes part in cértain COMECON activities. The People's Republic
of Yemen, Angola, Laos, and Afghanistan attend certain COMECON meetings as
observers.
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tons of coal reserves. Poland, the fourth largest producer of coal, produced
a record high of 201 million metric tons in 1979. Coal production in Poland

declined in 1980 and 1981 from that in 1979 because of labor unrest; however,
the Polish Government succeeded in increasing coal output in 1982 and 1983.

Coal supplies about 80 percent of Poland's industrial energy needs and 95
percent of Poland's electricity; imports of coal are negligible. Poland has
been second only to the United States in terms of the quantity of coal
exported in recent years (with the exception of 1980 and 1981). Polish coal
exports to the West provide hard currency used to repay the nation's debt and
purchase needed Western goods.

Colombia

Colombia, accounting for 40 percent of Latin America's total coal
reserves, is expected to produce 2.7 million metric tons of coal from El
Cerrejon in 1985. The El Cerrejon project is jointly owned by Carbocol (the
state-owned coal company) and a large U.S.-based multinational petroleum
company. Currently, each party controls 50 percent of the coal produced and
is responsible for marketing its own coal; however, in 2009, the contract
expires and all the coal reverts to Carbocol. Colombia does not import coal,
relying completely on domestic production to satisfy demand. Until early
1985, Colombia's coal exports were negligible; however, all the coal produced
from the E1l Cerrejon project is slated for export primarily to Western
Europe. The United States and Israel also are current markets for Colombian
coal exports. Although Colombia is currently not a major world exporter of
coal, it is expected that they will become a major factor in the world coal
market as the El Cerrejon project fully comes on-stream.

3. Possible Future Position of the United States in World Coal Trade.

The United States, with its large resource base and one of the
world's most sophisticated transportation infrastructures,
could increase its positive trade balance in coal by 1995.

For this study, future U.S. coal trade was forecasted on the basis of the
price of crude petroleum. Three independent future crude petroleum price
scenarios--low, high, and price shock--were used as input into the Coal Service
of Data Resources, Inc. to measure the effects of these crude petroleum price
scenarios on U.S. coal trade. The following tabulation shows these scenarios
(per barrel): 1/

1l/ In 1983 dollars. -
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Low crude : High crude : Crude petroleum
Year . : petroleum price :petroleum price: price shock
scenario : scenario : scenario
1990-- o S : $26 : $41 : $90

1995 - —— e : 37 : 70 : 75

Under each scenario, the United States maintains a positive trade balance
in terms of coal; however, the positive trade balance is the highest when the
price of crude petroleum is at its lowest level, as shown in the follow1ng
tabulation (in millions of nominal dollars): 1/

Year Low-price : High-price : Price shock
scenario : scenario : scenario
1990—————————f——; ———————— : 5,382.0 : 5,110.0 : 4,834.8

1995-————ommm A-:j ———————— : 7,912.9 : 7,632.2 : ’ 7,475.5

) Under all three crude petroleum price scenarios, U.S.
exports of steam coal could increase, whereéas metallurgical
coal exports could steadily increase only if petroleum prices
are low.

Under the three crude petroleum price scenarios, U.S. metallurgical coal
exports increase only under the low-price scenario to about 55 million short
tons in 1995 if future crude petroleum prices remain low. Metallurgical coal
exports could increase under the low price scenario assuming that an improved
economy resulted in increased steel production and thus increased coke
production. U.S. steam coal exports could increase to 29 million short tons
over the same period regardless if crude petroleum prices are low (assuming
that the low prices resulted in decreased exploration and supply of crude
petroleum) or high (if importing nations view coal as a more attractive energy
source).

o Increases in the coal trade balance could result in the U.S.
economy showing industry-output increases of $2.9 billion by
1990 and $8.3 billion by 1995 and employment gains of up to
83,302 jobs by 1990 and 241,736 jobs by 1995.

1/ Trade balances are shown in nominal dollars in order to compare data
without consideration of the effects of inflation during the period. Data
derived from the Coal Service of Data Resources, Inc.
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Net trade increases between the scenarios were calculated in order to
determine changes in industry output and employment using the U.S. Department
of Labor's input/output model. The model can be used to calculate the change
in U.S. industry output and employment resulting from any given hypothetical
change in final demand for a domestically produced commodity.

The coal-mining sector could show increases in output of $888 million to
$1.5 billion and a gain of 26,145 to 44,406 jobs in 1990; an increase of $3.9
billion to $4.4 billion in industry output and from 114,266 to 128,862 jobs
could be experienced in 1995, depending on the price of crude petroleum. The
U.S. economy could witness output increases of $1.7 billion to $2.9 billion by
1990 and $7.4 billion to $8.3 billion by 1995. The entire U.S. economy could
gain from 49,047 to 83,302 jobs in 1990 and from 214,355 to 214,736 jobs in
1995. The following tabulation shows the possible range of gains in output
and employment for certain other key sectors of the economy in 1990 and 1995,
on the basis of the price of crude petroleum:

1990 ; 1995
Sector -
output ©  EWPloy- i o oue ¢ Emeloy-
: : ment : ment
: Million : : Million :
: nominal : : nominal :
: dollars : : dollars :
Crude petroleum/natural gas------ : 16-27 :  251-426 : 68-77 : 1,096-1,236
Mining equipment------~-me—— : 60-101 :1,598-2,715 : 260-294 : 6,985-7,878
Transportation: : : : :
Railroads------———————mmo o : 10-17 : 313-532 : 45-50 : 1,370-1,545
Trucks————-—— e : 16-27 : 666-1,132 : 68-77 : 2,911-3,282
Water---------———— : 2-4 : 63-107 : 10-12 274-309
Services——-——~--moemmme 2 1/-1 : 71-120 : 3-4 : 308-348

Electric utilities—~~--memmmmemen : 31-53 : 462-785 : 137-155 : 2,020-2,278

1/ Less than $1 million.






INTRODUCTION

U.S. Coal Trade

The United States and several other nations began exporting coal in the
late 1800's for use as bunker fuel and as fuel for steam engines. Until World
War I, the United States exported coal primarily to Canada, the West Indies,
and Central America. During World War I, U.S. coal exports to Western Europe
began and rose rapidly due to the wartime disruption of European coal
production. After the war, the United States and the United Kingdom competed
for the European coal market. However, by the 1930's, world coal trade
decreased as a result of a worldwide depression and reduced demand for coal
particularly by industry, the primary user. In addition, crude petroleum
surpassed coal as the primary bunker fuel during this period.

By the early 1960's, coal was unable to compete with low-priced crude
petroleum in most fuel markets. As a result, U.S. coal exports were almost
entirely comprised of metallurgical coals. However, in 1974 and 1979, the
price of crude petroleum rose significantly and once again, nations looked
toward coal as an alternate fuel source.

In 1980, U.S. coal trade also benefitted from labor unrest in Australia,
Poland, and South Africa, and such unrest led to decreased exports from these
nations. The United States became a swing supplier of coal. As shown in
table 1, world coal trade reached a record high in 1981 when 298.8 million
metric tons of coal were traded. The United States, the world's major
supplier, accounted for 38 percent of the total. U.S. coal exports declined
in 1982 because of a reduction in demand by European and Pacific Rim nations
as well as the resumption of coal exports by Poland. 1/ The rise. in value of
the U.S. dollar vis-a-vis other currencies also had an adverse effect on U.S.
coal exports. '

In 1983, world coal demand continued to decline as European and Pacific
Rim nations relied on their coal inventories to satisfy demand. These large
inventories had been stockpiled during 1980-82 in response to supply
disruptions incurred as a result of labor disputes in the major coal-exporting
nations. Also, the price of crude petroleum fell to $29 per barrel, and world
demand for steel and electricity remained depressed. World demand for coal
showed a slight upturn in 1984 primarily as a result of the importing nations®
dwindling inventories. Although crude petroleum prices remained low, world
steam coal demand increased slightly in response to the current unstable
petroleum price situation.

1/ Stanislaw Zajac, op. cit; "Poland Recaptures European Coal Markets," Coal
Age, February 1984, p. 11; and, "Poland Counts on Coal to Cure Economic Ilis,
But Obstacles Remain,"” The Wall Street Journal, eastern edition, Aug. 8, 1983,
pp. 1 and 12. ’
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Table 1.--World coal trade, 1973-84

(Millions of metric tons)

Exporters
Year T )

::;:z: : Australia Poland i?:'::s : U.S.S.R. . _Canada G::1:§n1 china 1/ Other g/‘; Total
1973--—--emo 53.6 : ©31.0 : 39.5 : 2.1 : 27.0 : 12:1 : 15.3 : 0.3 : 10.0 : 190.9
1974--- oo 60.7 : 32.5 : 44,1 : .2.5 28.9 : 11.9 : 19.2 0.4 : 9.7 : -209.9
1975-----mncem 66.3 : 33.5 : 42.4 : 3.0 : 28.8 : 12.9 : 16.2 : 0.5 : 8.7 : 215.5
1976--------—-~ 60.0 : 34.3 42.9 : 6.6 : .29.6 : 13.0 : 14.4 : 0.4 : 8.9 : 210.2
1977--mmmmee e 54.3 : 42.3 43.3 : 14.0 : 31.1 : 13.3 : 16.0 : 0.5 : 9.7 : 224.7
1978 ~mmemmmem 40.7 : 42.6 : 44.2 : 17.0 : 31.6 : 15.1 : 21.0 : 0.9 : 9.4 : 222.5
1979--—-cemr - : 66.0 : 44.6 : 45,6 : 25.7 : 28.4 15.3 : 17.2 : 1.7 : 10.4 : 254.9
1980~ wwm—muen -2 91.7 : 47.2 : 34.5 . 31.4 28.2 15.8 : 14.0 : 6.8 : 14.1 : 283.6
1981 - mmmme - 112.5 : 54.8 : 16.5 : 33.0 : 24.3 : 17.7 : 13.6 : 3/ : 26.5 : 298.8
1982-wemee ccmm 106.3 : 54.9 : 31.2 : 30.3 : 23.9 : 17.6 : 10.6 : 3/ 21.4 296 .2
1983- - ~memmm- 70.4 : 59.6 : 35.2 : 27.1 : 21.5 : 17.1 : 3/ : 3/ 28.6 : 259.5
1984 4/-------~ 73.5 : 63.9 : 39.5 : 28.9 : 21.8 : 19.8 : 3/ 3/ 24.7 : 272.1

Importers

Western Europe Japan Eastern Europe Canada 5/ Other 2/ Total
1973~=-—nmomem 67.0 : 62.7 : 36.3 : 16.5 : 8.5 : 190.9
1978 o 79.3 : 70.7 : 35.6 13.6 : 10.7 : 209.9
1975-——--neu-- 80.8 : 68.5 : 35.1 : 16.8 : 11.3 : 212.5
1976-~-~------ 80.2 : 67.0 : 35.4 : 16.1 : 11.6 : 210.2
1977 mcameanm 85.9 : 67.1 : 36.8 : 16.9 : 18.1 : 224.7
1978--—-mmmem : 94.3 : 57.5 : 38.4 : 14.6 : 18.1 : 222.5
1979-— cmemmem 107.4 : 64.5 : 40.2 : 19.4 23.4 254.9
1980-- ~--m-ee -t 123.0 : 75.6 : 33.6 : 17.5 : 33.9 : 283.6
1981--~--=eum= 126.8 : 86.4 : 33.7 : 18.2 : 33.7 298.8
1982---------~ 121.7 : 86.3 : 33.2 : 18.6 36.4 : 296 .2
1983-~~--nne e 98.8 : 74.7 : 33.8 : 13.7 : 24.8 : 259.5
1984 4/------- : 100.1 : 7.2 : 35.6 .: 13.3 : 45.9 1 272.1

See footnotes at end of table.



Table 1.--World coal trade, 1973-84--Continued

(Percent)
Exporters
Year -
::::Zg Australia Poland igﬁgza U.S.S.R. Canada G:::2ny ; China 1/ Other 2/ Total

1973 mmmm e o : 28 : 16 : 21 1 14 6 : 8 : 0.1 : 5 : 100
1974 mocmmeet 29 : 15 : 21 : 1: 14 : 6 : 9 : L2 5 : 100
1975+ - emmomm : 31 : 16 20 : 1 : 13 6 8 : 2 4 : 100
: 29 16 : 20 : 3 14 6 : 7 .2 4 100

24 : 19 : 19 : 6 14 6 : 7 : .2 4 100

18 : 19 : 20 : 8 : 14 7 9 : .4 4 100

- 26 : 17 18 : 10 : 11 : 6 : 7 : .6 4 100
1980- - - eemmn 2 32 ;- 17 : 12 11 : 10 : 6 : 5 2 5 : 100
1981 < - mn 38 : 18 : 6 11 8 : 6 : s 3/ 9 : 100
1982~ «-o-mmnm 36 19 11 10 : 8 : 6 : 4 3/ R 100
1983- cmmm e = 27 23 14 10 : 8 : 7 : 3/ 3/ 11 : 100
1984 4/--— - --: 27 23 15 11 8 7 3/ 3/ 9 100
Importers
Western Europe Japan Eastern Europe. Canada 5/ Other 2/ Total

1973--commemm 35 : 33 19 : 9 : 4 100
1974 ommem 38 : 34 17 : 6 : 5 ¢ 100
1975~——cenmm : 38 : 32 : 17 8 : 5 : 100
1976--~--~~--- : 38 : 32 : 17 8 : 6 : 100
1977-~=vommm e 38 : 30 : 16 8 : 8 : _100
19780 —mmmm e 42 26 : 17 : 7 : 8 : 100
1970 e . 42 25 16 : 8 : . 9 : - 100
1980--~--—mcun 43 : 27 12 6 : 12 100
1981---—oce 42 : 29 : 11 6 : 11 100
1982--—-cmmemn 41 : 29 : 11 : 6 : 12 100
1983~ ~~-- ceoum 38 : 28 : 13 : 5 10 : ‘100
1984 4/--- ---- 37 28 : 13 5 : 17 100

1/ Exports during 1973-75
2/ Estimated.

3/ Not available.

4/ Estimated.
5

/ Imports during 1981-84 are from the United States only.

are to Japan only.

Source: U.S. Department of Energy, Annual Prospects for World Coal Trade, 1984, With Projections to 1995, July 1984, p. 2 and The Chase
Manhattan Bank, The Coal Situation, various-issues.

Note.--Because of rounding, figures may not add to totals shown.



Competition for future European and Pacific Rim coal markets is expected
to be intense, as South Africa, Australia, and other coal-rich nations are
increasing production primarily for export. The United States, Australia,
South Africa, and Poland are likely to remain the major world coal suppliers
in 1990 and 1995 (table 2). The United States could remain the principal
world supplier of metallurgical coal, with Western Europe being the major
market, if the steel industries in these industrial nations recover from the
economic recession and expand. U.S. steam-coal exports are also expected to
capture the largest share of the future world coal market despite higher U.S.
prices (see table 3).

- Australia has been a low-cost supplier to the Pacific Rim, and South
Africa has been the primary supplier of the Western Europe market. However,
compared with these nations, the United States is in a favorable position in
terms of reserves, production, quality of coal, and supply security. The U.S.
coal industry has shown the ability to respond quickly to changing market
conditions, and the Western Europe market has viewed the U.S. free-pricing
system for coal as advantageous in holding prices down. 1/ '

The major world markets for coal are Japan and Western Europe. The major
sources of coal to these markets are the United States, Australia, and South
Africa. World demand for coal is influenced by the price of crude petroleum.
When crude petroleum prices are high, consumers tend to switch to alternative
energy sources. Demand for coke is .influenced by the level of steel
production.

Types of Coal

_ Coal is a naturally occurring, combustible, organic solid material formed
from decayed plant remains, metamorphosed over time to produce the different
.ranks of coal.. Coal is composed primarily of carbon and hydrogen, with small
“amounts of other substances. An important feature of coal is its heating
value, which is generally measured in Br1t1sh thermal units (Btu's) per pound
<or kilocalories per k1logram 2/

.Coal is classified by type (the differences in plant materials from which
- the coal was originated); grade (the percentage of noncombustible impurities
“in the coal); and, most importantly, by rank (the degree of metamorphism).

The ranks of coal are as follows:

(1) Anthracite - a hard, jet black coal with a high luster,
.used for generating electricity and space heating;

(2) Bituminous - the most common coal, also known as soft
coal, is dense and black, often with well-defined
bands of bright and dull material visible, used for
generating electricity, making coke, and for space
heating;

1/ Ib1d » PP. 18-19. .
2/ One Btu is the heat amount needed to raise the temperature of ‘1 pound of

water one degree Fahrenheit. One kilocalorie equals 3.9685 Btu's.

2



Table 2.--World coal trade, 1990 and 1995

(In millions of short tons)

Steam coal import markets

52 : 61 : " 87 : 92 : 173 :

Exporters Western Europe . Pacific Rim . Total 1/
© 1990 0 1995 © 1990 . 1995 . 1990 . 1995
United States-——-: 36 : 39 ; R 10 : .. 49 : 58
Australia-—-—---- : 14 19 : .20 : 25 : . .33 : 44
Poland-----————— : 14 : 26 : 0 : 0 : 32 : 46
_.South Africa----: 20 : .37 ¢ .23 27 77150 . 44 ¢ 54
All other 2/----: 27 .:. 20 : .19 : 42 : 58 :.. 76
Total--—————- : 111 : 143 : 64 : 92 : 216 : 278
: ‘Hetallurgical coal import markets: -
; f Western Europe f Pacific Rim B f _ “rotal 1/
“ 1990 © 1995 ° 1990 © 1995 ° 1990 1995
United States---: 24 31 : 18 : 14 55 58
Australia-----— 5 : 5 : 44 : 48 : 51 : 55
Poland-——--—~-—- 11 : 12 : - -3 14 : 17
South Africa----: - - 3: 2 : 3: 4
All other 2/--—--: 12 : 13 : 22 : 28 : 50 : 58
Total———~-—- 192

1/ Includes other importing regions, such as South America, Eastern Canada,

and Eastern Europe.

2/ Includes other exporting regions, such as Canada, China, Colombia, West
Germany, the United Kingdom, and the U.S.S.R.

Source:

U.S. Department of Energy, Annual Prospects for World Coal Trade
1984, July 1984, p. 28.




Table 3.--Comparative imported steam—coéi prices, mid-1981 1/

(Per short ton)

" F.o.b. 'port Ocean freight De11yered
Exporter : : : price
. ' : Western: : Japan : Western : Japan : Western : Japan
: Europe : Europe : :  Europe :

United States 2/---: $50 : $50 : $18 :  $28 : $68 $78
Peland----—--—————- : 54 : 3/ : 8 : 3/ 62 ;: - 3/
South Africa-----—--: 43 : 43 : 13 : 22 : 56 .: | 65

44 : 26 16 : 70_; ' 60

Australia —————————— : ©o44

1/ Import pr1ces are shown for mid- 1981 because these pr1ces were in effect
prlor to labor unrest wh1ch resulted in rap1d1y fluctuating pr1ces.

.-2/ East _coast.

3/ Poland does not export coal to Japan.

Source:

U.S. GovernmentlAccounting Office,-Prospects,for Long-Term U.S.

Coal Exports to European.and Pacific Rim- Markets, Aug. 4, 1983, p. 17.



(3) Sub-bituminous - a dull black coal, used for
generating electricity and space heating; and

(4) Lignite - a brownish-black coal ‘with a high moisture
content, used for generating electricity.

Bituminous coal is further classified into two commodity classes, steam
coal and metallurgical coal, corresponding roughly to its two major end-use
markets. Steam coal is used as a fossil fuel, and metallurgical coal is used
for the manufacture of coke, used in the production of steel.

Disadvantages and Advantages of Using Coal

It is necessary to consider many factors when comparing the attractiveness
of various energy supplies. The costs of extracting, transporting, transform-
ing, storing, and using the fuels must be compared. 1/ Therefore, it is
necessary to consider factors other than production costs when comparing the
disadvantages and advantages of coal with those of petroleum, natural gas, and
so forth.

Disadvantages

Consumption

As 3 solid material, coal is the least convenient fossil fuel. Coal is
dirty and difficult to dig, transport, and use. 2/ It is also more expensive
to store, handle, and burn than petroleum or natural gas. Since coal is a
solid and also has a lower Btu per volume than either petroleum or natural
gas, more storage space is required, which can be a difficult problem in
developed industrial areas. 3/ Therefore, efforts to develop a coal slurry or
to gasify coal are attempts to make it as much like petroleum and natural gas
as possible.

As an energy source, coal generally presents more of a pollution problem
than either natural gas or petroleum. 4/ The major environmental problems

1/ Richard L. Gordon, Coal in the U.S. Energy Market; History and Prospects,
Lexington, MA, 1978 pp. 61 and 62.

2/ Robert Noyes, Coal Resources, Characteristics and Ownership in the U.S.A.
Park Ridge, NJ, 1978; and, Charles Combs, Coal in the Energy Crisis, New York,
NY, 1980, pp. 12 and 13.

3/ Coal Industry Advisory Board, International Energy Agency, OECD, The Use
of Coal in Industry, May 1983, p. 43.

4/ "How Acid Rain Might Dampen the Utilities," Fortune, Aug. 8, 1983, pp.
58-64; "Cleaning to Zero Seldom Pays,” Coal Age, January 1983, pp. 50-55;
Congressional Office of Technology Assessment, The Direct Use of Coal:
Prospects and Problems of Production and Combustion, Ballinger Energy Series,
1981, pp. 7-9 and 183--255; and Carroll L. Wilson, Coal-Bridge to the Future,
Cambridge, MA, 1980, pp. 26-33.




associated with coal include land reclamation after surface mining, acid mine
drainage or sediment problems after mine abandonment, safe disposal of ashes,
air pollution, and "acid deposition,” more commonly known as "acid rain.”
Acid rain is a condition which results from the emission of certain chemicals,
sulfur dioxides and sulfates and nitrous oxides, into the atmosphere. These
gases combine with water vapor in clouds to form sulfuric and nitric acid.
When precipitation falls from the clouds, it is highly acidic and is harmful
to fish and other aquatic life. Acid rain also damages trees, especially
conifers such as fir, pine, and spruce as well as certain deciduous trees,
such as beech. Coal-fired and oil-fired electric generating plants along with
automobile emissions are the major sources of acid rain. 1/

Concern about air quality in the United States led to the Clean Air Act
of 1963, which mandated an overall strategy for reducing air pollution. Major
amendments to this act followed in 1970 and 1977 to enhance air pollution
controls. In 1984, for the fourth year in a row, Congress did not reauthorize
the Clean Air Act of 1963 which is administered by the Environmental
Protection Agency. However, the continuing appropriations for FY 1985
continued funding for several acid rain research programs-as well as prov1ded
federal support for clean coal technology products. 2/

The conversion to coal-fired systems has been hindered by the high capital
investments required to convert petroleum- and/or natural-gas operated boilers
to the use of coal, which can prove to be very costly. For example, the
investment required to replace boilers in all Organization for Economic
Cooperation and Development (OECD) countries, without Government incentives
would amount to an estimated $13 billion by 1990; however, this would result
in an annual estimated savings of $11 billion, which would rise if the price
..gap between petroleum and coal widens in the 1990's. 3/ For the United States
alone, the cumulative investment costs would rise by $4 billion if all
petroleum and natural gas boilers were discontinued by January 1, 1985, and
replaced with new coal-fired capacity. 4/

Production

Since coal production is more labor intensive than petroledm or natural
.gas production, strikes or threats of strikes have hindered coal's public

1/ "European Concern About Acid Rain Is Growing," Chemical & Engineering
News, Jan. 28, 1985, pp. 12-18; "Acid Rain Policy: White House Cool on Envoy
Proposal,” Chemical & Engineering News, Sept. 23, 1985, p. 4; and Subcommittee
on Fossil ‘and Synthetic Fuels of the Committee on Energy and Commerce, House
of Representatives, Future of Coal, Dec. 2, 1983, Mar. 22, 1984, and Aug. 31,
1984, pp. 12-24.

2/ U.S. Department of Energy, Annual Outlook for U.S. Coal 1985: With
Projections to 1995, May 1985, pp. 5, 10, and 29.

3/ Robert Noyes, op. cit.; and, International Energy Agency, OECD, The Use
of Coal in Industry, May 1982, pp. 11-13.

4/ 1Ibid.




acceptance. 1/ Location is another deterrent to coal's more rapid acceptance
as a viable alternative to petroleum and natural gas. 2/ For example, much of
the preferred low-sulfur coal is found in the Rocky Mountain region, which can
make transportation costs to industrial areas or seaports prohibitive.

Advantages

Consumption

Coal does have advantages in certain areas over its fossil fuel rivals,
petroleum and natural gas. For the United States, first and foremost among
these advantages is coal's availability. The United States has estimated
recoverable coal reserves sufficient for about 300 years at current production
rates. 3/ Also, gasification and liquification techniques, which make coal
more transportable, could allow it to be competitive with petroleum and
natural gas in the generation of power and the production of petrochemicals. 4/

Although coal requires complex and expensive pollution control equipment,
such as scrubbers which are designed for coal-fired boilers, some industry
sources believe that fuel savings generated with coal purchases, compared with
petroleum or natural gas, would compensate for the investment in stack gas
scrubbers in less than 2 years, provided utilities were allowed to charge the
same price per Btu for coal as for petroleum or natural gas. 5/

Production

The principal advantage to using coal is that U.S. production is based on
a large reserve base, which is not being depleted as rapidly as its fossil
fuel competitors, petroleum, and natural gas. ' Therefore, coal's price to the
utility companies should not rise as rapidly as either of the other two fossil

1/ "where is the Industry Going? Towards a Weak Recovery," Coal Mining and
Processing, January 1984, pp. 26-30.

-2/ Richard L. Gordon, op. cit., pp. 61, 171, and 172; "King Coal's Black
Eyes," Fortune, Oct. 31, 1983, p. 58; and, "For Coal The Recovery is Heating
Up Slowly," Business Week; Aug. 1, 1983, pp. 89 and 90.

3/ Peter James, The Future of Coal, London, 1982, p. 99; The Direct Use of
Coal: Prospects and Problems of Production and Combustion, op. cit.; and,
Annual Energy Review 1983 Aprii 1984, pp. 182 and 183. .

4/ The Coal Committee of the Economic Commission of the United Nations for
Europe headed by Dr. Zygmunt Wegrzyk, "The Future Role of Coal," Geneva,
Switzerland, summer 1983. _

. 5/ office of Technology Assessment, Industrial Energy Use, June 1983, pp. 50
and 51; "OPEC Makes 0ld King Coal Less Merry," The Economist, Mar. 27, 1982,
pp. 88 and 89; and, "Coal Faces Near Term Troubles Despite Price Advantage,"
0il & Gas Journal, Dec. 20, 1982, pp. 17-20.
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fﬁelescurces. 1/ One source predicts that by late 1987-early 1988, delivered
petroleum prices will be $8 to $9 per million Btu's compared with $2.50 to $3
per million Btu's for coal. 2/

Competition With Other Energy Sources

Coal competes for energy markets primarily with petroleum and natural
gas, and, to a lesser extent, with nuclear power (table 4). Other energy
sources, such as fusion energy, solar radiation, geothermal energy, hydraulic
power, and tidal energy, are either decades away from being commercially
available (i.e., fusion energy), are being utilized to the maximum now, or are
of limited potential for large-scale industrial/utility use owing to economics
(i.e., solar radiation) or ihtrinsic limitations (i.e., geothermal energy).

Coal does not compete across the board for energy markets. For example,
coal as a solid material is unlikely to compete with petroleum, natural gas,
or electricity for the home/residential market. 3/ Coal is delivered by
truck, storage in the ‘house is messy, the furnace requires daily stoking, it
is necessary to dispose of ash, and residential coal burning leaves smoke and
‘fumes in the air. Transportatlon is not a likely market for coal unless the
coal is first converted to a more convenient form. Currently, it is not
economically feasible to convert coal to a suitable form when petroleum is
available at one-third to one-half the cost of synthetlc fuels produced from
coal,

Coal competes with other energy sources primarily in the heat and steam-
generating markets and is expected to do so for at least the next two
‘decades. 4/ As mentioned previously, the two major areas of competition for
coal are in electric generating plants and in energy-intensive 1ndustr1es such
as steel, chem1cals, aluminum, and cement

Coal's competitiveness is determined by its price per unit of obtainable
heat after adjusting for handling, utilization, and other characteristics
unique to coal. On an equivalent heating basis, coal is substantially less
expensive than petroleum. 5/ However, coal's competitive price advantage is

1/ Petroleum, in spite of its projected price rise, is forecast to account
for 63 percent of the total petroleum and natural gas consumed by electric
“utilities in 1990 compared with 41 percent in 1980. This was drawn from the
U.S. Department of Energy's, 1983 Annual Outlook for U.S. Coal, November 1983,
pp. 14 and 15.

2/ "Coal Faces Near Term Troubles Despite Price Advantage,"” 011 & Gas
Journal, Dec. 20, 1983, p. 20.

3/ Office of Technology Assessment, The Direct Use of Coal: Prospects and
‘Problems of Production and Combustion, Ballinger Energy Series, 1981, pp. 33,
40, 45, and 46. '

4/ Carrol L. Wilson, Coal-Bridge to the Future: Report of the World Coal
Study, Cambridge, MA, 1980, p. 25.

5/ "Japanese See More Stable Worldwide Coal Prices in Future," Coal Age,
February 1983, p. 21; Carroll L. Wilson, op. cit., pp. 25-26; and Richard
Hellman and Caroline J.C. Hellman, op. cit., p. 80.




‘Table 4.--Percentage distribution of electricity generation by energy

11

sources in the United States, 1972-83

1

' : Crude L : o :

Year‘ . Coal . petroleum : Gas :Nuclgar energy: Hydro energy
1972 — : 44,1 15.7 : 21.5 : 3.1 : 15.6
1973 - : 45.6 : 16.9 : 18.3 : 4.5 : 14.6
1974 —— - : 44 .4 : 16.1 : 17.1 : 6.1 : l6.1
1975-———————- : 44.5 : 15.1 : 15.6 : 9.0 : 15.6
1976--——————- : 46.3 : 15.7 : 14.5 : 11.8 : 10.4
1977 : 46.4 : 16.9 : 14.4 11.8 : 10.4
1978 : 44.2 16.5 : "13.8 12.5 : 12.7
1979-——-————- : 47.8 : 13.5 : 14.7 11.4 : 12.4
1980-————————: . 50.8 : 10.8 : 15.1 : 11.0 : 12.1
1981 -———————- : 52.4 : 9.0 : 15.1 : 11.9 : 11.4
1982---—————- : 53.2 : 6.5 : 13.6 : 12.6 : 13.8

6 : 6.3 : 11.9 12.6 : 14.4

1983~ e e : 54,

.
-

Source: Official statistics of the U.S. Department of Energy.
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- reduced by the:high capital costs associated with burning coal (e.g., pollution
control equipment). 1/ Coal's competitive price advantage is further
constrained by the facilities and infrastructure now in place as a result of-
previous energy decisions, usually favoring petroleum and natural gas.

However, a long-term .increase in the prices of petroleum and natural gas could
be a strong incentive.for conversion, since coal is abundantly available in

the United States and could be used to replace foreign crude petroleum if

the national 1nterest so requ1res 2/ - -

Priqe Equivalency

Table 5 compares the price 3/ of coal with that of other fossil fuels in
both current and constant (1972=100) currency. In current prices, crude
petroleum increased at an average annual rate of more than 21 percent during
1973-83 compared with nearly 28 percent for natural gas, 13.2 percent for
bituminous coal and lignite, 14.3 percent for anthracite, and more than 21
percent for the fossil fuel composite. In terms of constant (1972=100)
prices; these average annual rates of growth for these energy sources during
this period were 12.6, 19.1, 5.4, 6.4, and 12.9 percent, respectively.

During 1973-83, coal was a more cost-effective energy source than either
of its two fossil fuel rivals. Crude petroleum prices declined by about 18
percent during 1981-83, but bituminous coal and lignite coal prices increased
by more than 7 percent, and anthracite, by more than 19 percent. 1In other '
words, the price trend of coal does not necessarily reflect that of crude
petroleum, especially when coal enjoys such an overall advantage on a price
per Btu basis.

As shown in the following tabulation, in recent years coal has been a
more economical energy source than either petroleum or natural gas, its two
traditional fossil fuel competitors for its two major end-use markets, the
industrial sector and electric utilities (average energy prices in dollars per
million Btu's). 4/ ,

1/ Ibid.

2/ "Coal Faces Near Term Troubles Despite Price Advantages,” 0il & Gas
Journal, Dec. 20, 1982, pp. 17-20; and, "DRI Pessimistic in Short-Term," Coal
Qutlook, Mar. 14, 1983, pp. 4 and 5; and Robert Noyes, op. cit.

3/ All fuel prices taken as close as possible to the point of production.

4/ U.S. Department of Energy, Annual Energy Rev1ew 1983, April 1984, p. 41l.
Data are not yet available for more recent years.
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Industrial - ) Electric utilities
Year : : Natural : : : Natural :
Petroleum ° - ‘° .Coéal . | Petroleum ' ' Coal

: : ___gas : : : gas :
1973 $1.11 : $0.45 :° $0.46 : $0.81 : $0.34 : $0.46
1974-———-———-———- 2.18 : .63 : .87 : 1.30 s .48 : 1.19
1975-——~-———————— - 2.36 .86 : 1.14 : 2,01 : .15 : 1.05
1976=-—— e e ..2.46 : | 1.09 : 1.08: _ 1.97: , 1.03: .92
1977 ———————m 2.74 : 1.32 : 1.17 : 2.23 : 1.29 : 1.08
1978 - —— 2.83 : 1.50-: 1.37 :. 2.16 : 1.42 : 1.29
1979~ - .3.84 : - 2.18 : 1.29 : .  3.05: 1.74 : 1.26
1980~ ———-——————~ : 5.39 : 2.36 : 1.34 : . 4.35 : . 2.19 : 1.39
1981-——-mmemm e 7 : . 2,80 @ 1.53

.00 : 2.92 1.52 : 5.43

Electricity prices areldetermined by the utilities' cost of producing and
delivering electric power to consumers. -Even though coal is a solid fuel and
more difficult to transport and store than either crude petroleum or natural
gas, coal still affords a price savings as an energy source compared with its
two leading rivals. ' :

3

¢

UNITED STATES

Reserves 1/
The United States has the world's largest coal resource base. Total
entified coal resources are estimated at 1.7 tr11110n short tons, of which

1/ According to the U.S. Department of Energy, "total resource,"” the amount
of coal that existed before any production. It consists of the total volume
formed and trapped in place within the earth. A portion of this total resource
is not recoverable by current or foreseeable technology for two principal
reasons. First, ‘much of it is dispersed in very low concentrations throughout
the earth's crust and cannot be extracted without mining the rock or applying
some other approach that could consume more energy than it covered. Second, an
additional portion of the total resource volume cannot be recovered because
available production of technology cannot extract all of the coal. This
technical inability to recover 100 percent of the in-place deposit may result
from the economics involved, intractable physical forces, or a combination of
both. The concept of "recoverable resources" normally excludes these
unrecoverable fractions.

The