Technological Change and Productivity
in the

BITUMINOUS COAL INDUSTRY
1920-60

Bulletin No. 1305

November 1961

UNITED STATES DEPARTMENT OF LABOR
Arthur J. Goldberg, Secretary

BUREAU OF LABOR STATISTICS
Ewan Clague, Commissioner

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C. - Price 65 cents

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Contents

Introduction « « « ¢ ¢ o .

Highlights of recent developments and outlook

The indnstry e o o e e o o ) o o
The importance of bituminous coal mining

Location of the industry . « « « o
Structure of the industry « « o« + o

Technological developments  + « + o

Increased mechanization. . .+ + « &
Mechanization of underground mining. .

.

Greater use of continuous mining machines.

Growth of stripmining « . « « ¢« o
Technological trends in surface mining.
Mechanization of coal processing. . o

Trends in output per man-hour and per man-day

Rising output per man-hour. . . « o
Increase relative to other industries .
Increase relative to other countries .

.

® €& & o o o

L d

*

® & & ¢ ¢ o

Trends in bituminous coal mining: United States and U.S.S.R.

Changes in production and consumption., .

Declining production. . « .«
Growth in idle capacity. « + o
Changing industry structure . .
Rise of competitive fuels . . .

Technology and the changing pattern of coal consumption

Expanded foreign trade « « o « ¢ o
Increased efficiency in coal utilization

® o o

*® ¢ & o

e o & o ©* ¢ o

12
14
16
18
20
2

24

24
26
28

32

32
34
36
38

42
44



Contents««-Continued

Employment, unemployment, and earnings « + + + ¢ o+ o+ o 46
Declining employment opportunities « « o« « o « o o« o 46
Serious nnemployment ¢ e e . e o o e o & o . . . 48
Impact oNn Y88 « ¢ o o o ¢ o o e o o o . ¢« e 50
Shorter worktime « « o o o o o o o o o o o o o« 92
Changing occupational structure « « « o« o« o o+ « o o 54
Progress in safety o« o « o o+ o o o o o o o o o 56
Rising earnings o+ o« ¢ ¢ ¢ o o ¢ o o o o o o o 58
Greater welfare benefits . * o & e o o o . . . o 60

Costs, prices, and profits o « ¢ o o o o« o o o o o 62
Hourly compensation and unit employment cost. . « « . . 62
Reduced importance of employment Co8tSe o o« « o o+ o o 64
Price trends . . e o . . e o o ¢ o ¢ o . . . 66
Profit trends . . e o o o e o o e o o o . . . e8

Outlooke o o o o o o o o o o o o o o o o o o 7
Coal research and development. « + « o o ¢ ¢« o o o 70
Labor, management, and government policies . o« « « o« o 72
Outlook for the 1960's . . . . * o . * o . . . o T4

Appendlx tables « . . .« . e o e o o o ° o ° 76132

Selected bibli ography e © o o e o o e e o o o 133137

11

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/

Introduction

The object of this report is to increase public understanding of some of the benefits and
problems arising from technological change. The technology of bituminous coal mining has changed
dramatically in the United States, particularly in the years since World War II. Large-scale
mechanization, the industry's principal response to increased competition from other fuels and
rising production costs, was accompanied by a substantial increase in productivity. The increase
in coal output per man-hour provided the basis for higher wages and greater benefits for workers in
the industry, a succession of profitable years for many mine operators, and relatively stable prices
for consumers. At the same time, the rapid reduction of labor requirements led to the displacement
of thousands of mine workers, with resulting economic hardship for their families and communities.
This bulletin reviews recent developments in the Bituminous Coal Mining Industry, presenting the
salient points in text and charts, and basic statistical data with technical notes in appendix tables.

The term, "productivity,” used in this bulletin includes several measures commonly used
in the bituminous coal mining industry (e.g. output per man-hour, tons per man-day, tons per mane-
month). Although these measures relate output to labor input, they do not measure the specific
contribution of labor, capital, or any other factor to production. Rather, they reflect the joint
effect of a number of interrelated influences, such as changes in technology, capital investment per
worker, utilization of capacity, managerial ability, skill of the work force, and labor-management
relations,

The study is based primarily on data published by the Bureau of Labor Statistics, the
Bureau of Mines, and other Govermment sources. The study relates, for the most part, to changes
through 1959, the latest year for which final figures were available at the time the bulletin was
being prepared. Preliminary data for 1960, where available, are shown in the tables and charts.
The generous assistance given by officials of various coal associations, the United Mine Workers,
government agencies, and experts in the industry is appreciated.

This bulletin was prepared in the Bureau's Division of Productivity and Technological
Developments by Edgar Weinberg, Chief, Branch of Analysis and Technological Studies, Robert E.
Malakoff, and Robert T. Adaus.
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Highlights of Recent Developments and Outlook

Increased Mechanization

Greater mechanization and mine modernization, undertaken by coal operators with union sup-
port to meet competition from other fuels, underlay an impressive increase in productivity after World
War I1. The expansion of mechanization in underground mining (the widespread adoption of the mechan-
ical loader, the introduction of the continuous mining machine, and conveyorization, in partjcular)
was the most important postwar development. The growth of mechanical coal processing, and the con-
tinued shift to surface mining also contributed to the industry's advance.

Increasing Outgut per Man-Hour

Output per man-hour in bituminous coal mining increased faster in the 1949-59 period than
in the preceding 30 years. The gain in output per man-hour exceeded output gains in many other major
industries as well as in the total private economy. Output per man-day in U.S. mining, which was
already substantially greater than in most other coal-producing nations, also increased faster in
the period after World War II.

Falling Production and Idle Capacity

The output of coal declined, continuing a long-term trend that began after World War I.
Sales fell off as markets underwent substantial changes., Petroleum and natural gas moved ahead as
sources of energy in the United States. Unused production capacity, long a problem in coal mining,
increased as the industry adjusted to declining demand slowly.

Changing Markets

Three major developments--dieselization of railroads, construction of cross~country pipelines,
and reduced use of small steam power generators at factories--were instrumental in displacing coal
from its principal markets: railroads, residential and commercial heating, and industry. Advances in
techniques of fuel combustion and energy application also served to reduce unit coal requirements in
the economy. The expanded use of electric power, on the other hand, increased consumption of coal
by wire" and made electric power utilities the largest and fastest growing consumers of coal.

Falling Emglozgent, Climbing Unemglozggnt

Employment declined drastically, as production and unit-labor requirements were reduced.
Many coal areas had substantial and persisting unemployment even during periods of high economic
activity in the Nation. Entire communities, dependent on mine employment, were adversely affected.

2

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/

Changes in Minework

Increased mechanization affected the job structure and the work involved in coal mining.
An increasing proportion of mineworkers were employed in nonproduction rather than production
occupations, in jobs above ground rather than under ground, and in maintenance work rather than in
direct production. Accident frequency continued to decline.

Improved Earnings and Welfare Benefits

Hourly earnings of employed mineworkers rose steadily despite widespread unemployment of
miners. The hourly pay of miners was substantially higher than the average in United States manu~
facturing industry. Short workweeks, however, offset high hourly pay. The average annual earnings
of miners are estimated to have been only slightly higher than the average in manufacturing.
Supplements to wages and salaries (covering payments to the Miners Welfare and Pension Fund based on
tonnage produced, as well as social security and other related contributions) increased sharply
between 1947 and 1951 and remained relatively stable thereafter. Supplementary payments constituted
a8 larger percentage of total employee compensation in mining than in other major industries.

Declining Importance of Labor Costs

Labor costs per ton of mined coal fell after 1953, despite the steady rise of total
employee compensation per man=hour. Increased output per man-hour offset rising hourly wage costs.
Over the entire postwar period, the increase in unit labor cost was less than the increase in mate-
rial and other nonlabor costs. The relative importance of labor payments in the cost structure of
bituminous coal mining has declined since 1939.

Stable Prices, Low Profits

The price of coal was relatively stable in the postwar period when compared to prices of
other fuels at production sites. Transport costs, a large share of coal's delivered price, however,
continued to rise steadily. In its most important market, electric power generation, coal's
competitive position improved. The industry as a whole continued to report net profits, although
half of all corporation returns over the postwar period showed net losses. Compared to other
industries, profit rates continued to be low.

Federal Reserve Bank of St. Louis



Qutlook

Increased research is being sponsored by both industry and Government to develop new ways
to mine and use coal more economically, and so expand sales. Remote control continuous mining,
hydraulic mining, low-temperature carbonization, and hydrogenation are among the potential
developments. The coal pipeline may reduce transport costs.

Cooperative efforts to expand coal sales and production and to continue productivity
growth are being increased by the mineworkers and operators, the National Coal Association, and other
groups interested in the coal industry. The National Coal Policy Conference, Inc., composed of coal
companies, the United Mine Workers, coal carrying railroads, electric utility companies, and coal
equipment manufacturers, was organized to advance the interests of the industry.

Output per man-=hour is expected to continue upward although at a slower rate than in the
1947-59 period. Substantial increases in coal production are widely predicted as a result of
greater demands for electric power. Employment in coal mining, however, is not expected to return
to past levels.
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The Industry

The Importance of Bituminous Coal Mining

Bituminous coal plays a major role in the U.S. industrial economy. One~half of the elec-
tricity and one<fourth of all energy produced in the Nation are generated from bituminous coal. It
provides coke required in steelmaking, carbon for the production of chemicals, and heat for the
manufacture of cement and numerous other commodities. Almost 200,000 workers are employed in
extracting and processing some $2 billion worth of coal each year. More coal is mined, and more
coal energy is produced per person in the United States than in any other nation.

More than 95 percent of all coals mined in the United States are classed as bituminous and
lignite, (Only small amounts of Pemnsylvania anthracite and Texas lignite, the other major types,
are currently produced.) These coals vary greatly in characteristics. In heating value, the
characteristic most important for coal consumers, soft coals range from 7,000 to 14,000 B.t.u.'s per
pound, with 1 ton of high quality bituminous the equivalent of 2 tons of lignite.

Bituminous coal remains the most abundant and the most accessible conventional fuel
resource in the United States, despite the rapid development and utilization of other energy sources
in the past two decades. Proved bituminous reserves of approximately 5,400 quadrillion B.t.u.'s
constitute almost 90 percent of the known energy resources of the United States. At present rates
of consumption, authorities estimate that total reserves, which are more than six times as large as the
combined known reserves of petroleum and natural gas, could last more than 2,000 years.
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Proved Mineral-Fuel Reserves of the United States,
January 1, 1960

Bitumen
Petroleum
Natural gas
Qil shale

RESERVES
Quadrillion| Percent

BTUS.
COAL 5,400 | 87.1
Oil shale 290 A7

Bituminous,lignite Natural gas | 285 4.6

and anthracite

Petroleum 215 3.5
Bitumen 10 0.1
TOTAL 6,200 | 100.0

Source: U.S. Department of Interior, Bureau of Mines.
Based on appendix table 1.
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Location of the Indus

Although bituminous coal mines are found in more than half of the States, virtually all of
the industry's employment and production is concentrated in six States east of the Mississippi River.
In 1959, the leading coal-producing States (West Virginia, Pennsylvania, Kentucky, Illinois, Ohio,
and Virginia) accounted for 87 percent of total output and 85 percent of all employment. In recent
decades, the geographical center of coal production has shifted west and south of West Virginia and
Pennsylvania (where half of all United States coal to date has been produced) to Ohio and Kentucky.

Coal consumption also is concentrated in the states east of the Mississippi. Fifty-nine
percent of all bituminous coal mined was shipped to six industrial States (Ohio, Pennsylvania,
Illinois, Indiana, Michigan, and New York, in rank order) and an additional 24 percent to the rapidly
expanding industrial southeast in 1959.

Two-thirds of the Nation's coal reserves are in the West. Over 50 percent of these
western coals are subbituminous, concentrated chiefly in Montana and Wyoming, and lignite, located
almost entirely in North Dakota. Reserves of higherank bituminous, which constitute less than one-
third of the total U.S. reserve, are located primarily in the major coal-producing States of Illinois,
Kentucky, and West Virginia.

The concentration of coal mining in a few areas is an important aspect of the industry. A
decline in the demand for coal can affect all business in the few States where mining employment is
concentrated. In mining towns, which are generally isolated and without alternative employment
opportunities, a decline in coal production or the exhaustion of a local seam can result in
communi tywide unemployment.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Bituminous Coal Production, Distribution, and Reserves, 1959
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Other Western States
Source: U.S. Department of Interior, Bureau of Mines.
Based on appendix table 2A.
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Structure of the Industry

The bituminous coal industry is composed of about 5,000 companies and almost 8,000 mines.
In 1959, 5,800 were underground mines, and these produced 69 percent of total coal output; 1,600
were strip mining operations producing 29 percent of the total; some 300 were auger mines which
accounted for 2 percent of total tonnage. There were, in addition, an undetermined number of small
#wagon mines™ not accounted for in the official statistics.

Production of coal is concentrated in a small proportion of mines. In 1959, the 50 largest,
each of which produced more than 1 million tons annually, accounted for 22 percent of the industry's
total output. The 212 largest (3 percent of all mines) produced 50 percent of the total. In cone
trast, the almost 4,700 small mines (60 percent of the total number) together produced only 5 percent
of annual output.

Employment in the industry was more widely distributed., Fewer than 400 of the almost 8,000
mines employed as many as 100 workers, and fewer than 50 had more than 500 workers. More than 6,000
mines, on the other hand, employed fewer than a hundred workers. Those mines that employed more than
500 workers each accounted for 16 percent of total employment. On the other hand, the 7,000 mines
that employed fewer than 100 workers each, accounted for more than one-third of total industry

employment.

In 1957, 90 percent of the assets of the industry were owned by 206 corporations. The
seven largest corporations owned 41 percent of the total. In contrast, the seven largest corporations
of the competitive petroleum industry held almost two-thirds. Only one coal mining corporation held
gross assets of $250 million or more, as compared with 20 in the petroleum industry. In the coal
industry, small corporations, which constituted 87 percent of all corporations, together accounted

for less than 10 percent of all assets.

Approximately 20 percent of the industry's annual output is produced in "captive” mines,
i.e., those in which 40 percent or more of the cutput is billed to an owning, controlling, or affili-
ated corporation. The percentage of coal produced by captive operations has changed little over the
past 25 years. Coking (and steel) companies, which own the bulk of captive operations, and electric
utilities have increased their coal mining activities, while railroads and other consuming groups

have reduced such activities.
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Structure of the Bituminous Coal Mining Industry

Employment ée 1958 Production ée 1959 Assets e 1957
By employee By mine By corporation
size class tonnage class size class
Percent of Percent of Percent of Percent of Percent of Percent ot
mines total employment mines total tonnage companies | industry assets
500 employees or more 500,000 tons or more $50,000,000 or more

100,000 to

{7

10 to 99§e§§n§|qyge 3

26
27

Under 10 employees

12
67 60

Sources: U.S. Department of Interior, Bureau of Mines;
U.S. Department of the Treasury, Internal Revenue Service
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Technological Developments

Increased Mechanization

One of the most important post-World War II developments in the bituminous coal industry
has been the increased mechanization of production. Faced with greater competition from other fuels
and increased production costs, many coal operators, with the support of the United Mine Workers,
introduced labor-saving machinery and modernized their mines to increase output per man-hour.

A useful indicator of the overall rate of mechanization is the rise in the physical volume
of fixed capital per production worker. According to estimates derived from National Bureau of
Economic Research data, the net value of plant and equipment per worker (expressed in 1929 dollars)
increased by 10 percent a year between 1948 and 1958, This rate was unprecedented in the industry's
history. The total stock of fixed capital increased by less than 1 percent per year, and actually
declined between 1953 and 1958, The number of production workers, on the other hand, fell sharply
throughout the period. Technological changes in the postwar period apparently involved innovations
with a substantial laborsaving potential. The estimated gross book value of plant, equipment, and
resources (before depreciation) per production worker amounted to more than $13,000 in 1958,

The rapid expansion of plant and equipment per worker after World War II differed markedly
from the industry's experience after World War I. Between 1919 and 1939, the total volume of plant
and equipment was reduced sharply, particularly during the depression, while employment fell slowly.
Fixed capital per worker declined by 2 percent a year. Between 1939 and 1948, fixed capital per
worker rose slowly as both the stock of capital and employment expanded.

The growth of plant and equipment per worker between 1948 and 1959 also differed from the
industry's experience in its early period of expansion., Between 1880 and 1919, fixed capital per
worker rose by almost 4 percent a year. Unlike the period 1948-58, employment in this early growth
phase expanded together with increased stock of capital.

The relatively rapid pace of mechanization in recent years is also shown by the more than
threefold increase in the amount of horsepower installed per production worker between the census
years, 1939 and 1954, The increase in horsepower per worker in these 15 years was greater than the
increase recorded in the previous 30 years., Similarly, electric energy consumption per production
worker rose substantially--almost 175 percent--between 1939 and 1954, after a period of slow growth
between 1929 and 1939.
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Capital Invested in Plant and Equipment Per Worker,
Bituminous Coal Mining, Selected Years, 1870-1958

INDEX (1929=100)
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100

50
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Sources: National Bureauv of Economic Research;
U.S.Department of Labor, Bureau of Labor Statistics.
Based on appendix table 4A.
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Mechanization of Undegground Mining

In underground mining where the bulk of coal is still mined, mechanization of loading and
hauling operations, introduced earlier, advanced rapidly. The mechanical loading machine almost
completely eliminated the hand shovel in the years following World War II. Since almost 60 percent
of the labor employed under ground was engaged in loading and hauling coal, the adoption of mechanical
loading had an enormous impact on productivity. First introduced in the early 1920's, mechanical
loading equipment (which includes mobile loading machines, duckbills, and scrapers) accounted for
about 60 percent of all underground coal mined in 1947, Although the extension of mechanical loading
was slowed between 1954 and 1959, over 90 percent of all underground coal was mechanically loaded

The growth of mechanical loading carried forward the process of mechanizing coal mining
which began in the 1870's when the coal-cutting machine first replaced the miner's pickaxe. By
1913, half of all underground coal was machine cut; and by 1953, virtually 100 percent, Introduction
of mechanical loading devices followed the mechanization of drilling and blasting operations.

Underground transportation also became more mechanized in the postwar period. Mechanical
conveyors and shuttle cars were used in greater numbers to remove the coal from the working face
fast enough to enable the loading machines to operate at near capacity. In less than 15 years,
1945-59, the number and the total miles of gathering and haulage conveyors in use quadrupled. Use
of larger coal hauling cars and faster, more powerful locomotives running on heavier, more durable
tracks grew rapidly,
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Mechanization of Underground Mining, 1920-60
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Greater Use of Continuous Mining Machines

The most far-reaching postwar development in underground mining technology is the contin-
uous mining machine. This machine integrates cutting and loading into continuous sequence, with
a minimum of human intervention. It eliminates drilling and blasting. The steel claws of the
continuous miner tear the coal from the seam, scoop it up, and load it, eliminating the time lost
in performing these steps separately.

The use of continuous mining machines has grown rapidly. In 1959, the 776 machines in
use accounted for 23 percent of all coal produced from underground mines; in 1952, the first year
of record, only 152 were in operation, and these mined only 2 percent of the total. Fifty-nine
mines in 1959 employed continuous mining machines exclusively--more than eight times as many as
in 1952,

Because of their substantially lower labor requirements and their ability to increase the
quantity of coal recovered, it is expected that use of continuous mining machines will continue to
expand rapidly and will be an important factor in further raising productivity in the bituminous
coal industry during the next decade. Output per man-day in mines using continuous mining machines
exclusively was, in 1959, 24 percent greater than that in highly mechanized mines employing mobile
loading machines and shuttle cars; and 144 percent greater than that in the outdated hand-loaded
pit.

More widespread use of the continuous mining machine awaits its successful adaptation to
thin and pitching seams and to other unfavorable natural resource conditions which have delayed
its use. Another factor which has limited the adoption of continuous mining machines is their
relatively high cost, approximately $70,000 a machine. Several types of thin-seam mining machines
are currently being tested in the United States.
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Percent of Underground Coal Mined by Continuous Mining Machines,
1950-59
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Source: U.S. Department of Interior, Bureau of Mines.
Based on appendix tables 6A and 6B.
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Growth of Strip Mining

In strip or open cut surface mining, some of the world's largest land-based machines rip
away the crust of the earth to expose coal seams. Smaller machines then load the coal into special-
purpose vehicles for transportation to processing plants. Only a small crew of men is required to
operate such earth-moving equipment,

Surface mining has expanded rapidly in the United States in recent years. In 1959, almost
121 million tons, or 29 percent of all coal produced, originated in strip mines. In 1920, less than
2 percent was mined in this way. Most of the expansion occurred during World War II, when emergency
needs for coal hastened the opening of surface deposits. Since 1947, the total output of strip
mines has declined along with the rest of the industry., The proportion.of total output mined by
stripping, however, has continued to rise, Output per man-day in strip mines increased by 42 percent
between 1947 and 1959, but this was only about one~half as great as the increase in underground mines,

The growth of surface mining has been the result of its high output per man-day, its. low
development and investment costs, the high percentage of coal recovered from deposits, and the
rising demand for utility as distinct from high-grade lump coals. Since output per maneday in strip
mining has been two to three times greater than in underground mining, its relative growth has had
a measurable effect on the industry's overall change in output per man-hour, If strip mining had
remained at its 1920 proportion, output in the industry in 1959 would have risen only to 10,2 tons
per man-day, or almost 20 percent less than the level actually achieved.

18

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Trends in Bituminous CoalvMining in Underground

and Surface Mines, 1920-60
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Technological Trends in Surface Mining

Recent technological developments in surface mining have consisted primarily of increases
in the capacity and changes in the motive power of the earth-moving equipment used (such as drag-
lines, shovels, and trucks). The size of working crews required to operate the larger, more power-
ful equipment has not changed significantly.

The postwar period saw the introduction of shovels with earth-moving capacities up to 180
yards each; by comparison, the largest earth mover in the 1930's had a capacity of only 30 yards.
In addition to shovels with enlarged capacity, machinery was specially designed to move large quan-
tities of coal=bearing earth over longer distances. The wheel excavator, a series of whirling
buckets capable of moving 3,000 cubic yards an hour over a distance of more than 300 feet, is one
impressive example.

Another specially designed mining machine is the coal auger which is used to drill coal
in hill country where the thickness of overburden makes conventional strip mining unecomonical,
In 1959, the average output per man-day of all auger mines was 28.8 tons, or about one-fourth
more than the average for strip mines. A recently introduced auger, costing $1.5 million, is able
to bore up to 1,000 feet into embankment. This unusual machine, run by a single man seated at an
electric panel outside the mine, has a potential capacity to mine 3,000 tons of coal daily under
favorable mining conditions,

The coal industry itself has been caught up in the technological shift from coal to diesel
fuels as a source of power. Prior to World War II, most earth-moving equipment was steam or
gasoline driven. In the decade after World War II, these were replaced by diesel and electric
powered shovels., The steam shovel has virtually disappeared from open pits--only 7 steam shovels
were reported among the 3,417 pits operating in 1959,
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Number of Draglines and Shovels in Use, by Type,
in Bituminous Coal Mining, 1932-59
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Mechanization of Coal Processing

Mechanical mining increased the amount of refuse mined with coal, and correspondingly
increased the neced for processing--cleaning, crushing, dust treating, and drying--the product. A
ton of coal mined in 1959 contained 28 percent more refuse than it did a decade earlier., At the
same time, coal consumers demanded higher quality and greater purity of product. As a result of
these pressures, the processing of coal formerly performed manuaslly underground was expanded and
mechanized rapidly in the years following World War II.

The rapid increase in mwechanical processing is indicated both by the sharp rise in the
number of coal processing plants and by the increase in the percentage of coal processed. In 1959,
555 plants processed coal mechanically. This was 100 more than were operating 12 years earlier,
and over twice the number in use in 1928. These plants cleaned almost two-thirds and crushed
more than one-third of all coal produced in the United States in 1959, They also steadily in-
creased the percentage of coal dust treated and thermally dried. Over the post-war period,
1947-59, the proportion cleaned and crushed more than doubled, while the percentage dust treated
increased by almost two-thirds,

Although coal preparation was once a hand operation involving little capital investment,
it has become a highly mechanized, continuous flow operation involving large capital outlays. ' The
modern processing plant employs such devices as closed circuit television to monitor the flow of
coal, nuclear density controls to insure uniform quality, and electropneumatic carstoppers and
automatic car loaders and haulers to speed loading of the processed coal. One of the newest plants
is designed to process up to 5,000 tons per shift--or about as much coal as 500 miners produced
per shift, on the average in U.S. mines in 1959--with only 3 panel-control operators and 12 main-
tenance men.
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Percent of Bituminous Coal Tonnage Mechanically Processed,
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Trends in Output per Man-Hour and per Man-Day

Rlling Output per Man-Hour

Greater mechanization and related technological improvements were the main factors under~
lying the impressive rise in coal mining productivity after World War II. Changes in output per
man-hour or tons per man-day, however, reflect not only the increased use of machinery in cutting,
loading, hauling, and other operations, but also interrelated changes in the proportion of coal
output coming from surface rather than from underground mines and from mines at differert levels of
mechani zation, with seams of varying depths, thickness, slopes, and faults. The precise effect of
each factor cannot be readily measured. The net result of these changes was an increase of 85.2
percent in output per production worker man-hour between 1949 and 1959 and of 77.3 percent in output
per all employee man~hour. In tons per man-day, a measure that does not take account of changes in
the length of the workday, the industry's advance was equally impressive: production jumped from
6.4 tons to 12,2 tons per man-day.

Output per man-hour in U.S. coal mining increased at a more rapid rate in the 10 years
1949-59 than in the three previous decades combined. The average annual increase of 6.4 percent in
output per production worker man-hour was more than double the annual gain in any previous 10-year
periode In the decade after World War I, when coal production began to decline, productivity ad-
vanced 2,0 percent yearly. In the depression decade, output per production worker man-hour rose
at a slow pace. During the wartime emergency, productivity growth slowed to l.4 percent yearly.
The average annual rate of increase between 1947 and 1959 (6.1 percent) was more than three times
greater than the industry’s long-term rate of 1.9 percent, recorded between 1919 and 1947,

Increases in output per man~hour may have reached their highest yearly rate during the
early 1950's. Output per production worker man-hour rose by an average of 6.5 percent yearly be~
tween 1949 and 19543 in the following 5 years (1954-59), increases were reduced to amn average of
4.8 percent yearly. The sharpest gains were recorded between 1952 and 1954, when output per
production worker man-hour climbed by about 11.5 percent per year. A second rapid increase was
recorded late in the decade (1957-59) but at a reduced rate. In both underground and strip
mining, tonnage per man-day rose faster in the first half of the decade (1949-54) than in the
last half (1954-59). Among the factors slowing the rate of increase late in the decade were the
virtual completion of mechanical loading installations and the slowing down of the rate of
productivity gains in strip mines.

Figures on changes in output per man=hour for the industry as a whole represent averages
covering mines of varying sizes and levels of mechanization. Small mines did not improve their
output per man~hour as much as the larger, more mechanized mines.
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Indexes of Output Per Production-Worker Man-Hour
in Bituminous Coal-Mining, 1919-60
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Increase Relative to Other Industries

The dramatic increase in the rate of change in output per man-hour in bituminous coal
mining is seen clearly when compared with the changes which occurred in the rest of the economy,.

Between 1949 and 1959, output per man-hour (of all employees) in bituminous coal mining
advanced about twice as fast as in the total private economy, and almost three times as fast as in
the nonfarm sector., The industry took an even greater stride forward in productivity than did
agriculture, when compared to the gains recorded between 1939 and 1949. The growth in output per
man-hour between 1949 and 1959 in bituminous coal was about 6 times greater than the increase
between 1939 and 1949; in the agricultural sector, the 1949-59 increase was only 3 times greater.
The 1949-59 farm increase in output per man-hour was only slightly higher than in coal.

Increases in output per man-hour (of production workers) in the basic steel industry,
were less than half as great as in coal mining during the period 1949-59. 1In railroads, pro-
ductivity gains, though substantial, were only three-fourths as great. The 1949-59 record
contrasts sharply with that of the previous decade when productivity gains in both steel and
rai lroads were more than 70 percent greater than in bituminous coal mining.

Percent Changes in Output per Man-Hour

Output per all

employee man-hour

Output per production
worker man-hour

Period  {p, cumi Total Bi tumi Basi
uminous  private Agriculture 1/ | Nonagriculture 1/ uminous y Pasic { pailroads
coal . - - coal steel
economy 1/
1949-59, . 77 38 82 29 85 38 70
1939-49.. 13 33 26 25 17 30 30

1/ Man-hours relate to man-hours of all persons engaged.
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Indexes of Output Per Man-Hour in Bituminous Coal Mining
and Selected Major Sectors of the Economy, 1939-60
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Increase Relative to Other Countries

Output per mane-day in U.S. coal mining, already substantially greater than in other parts
of the world, also increased faster during the post-World MWar II period. U.S. underground mines
produced, on the average, over 10 tons of coal per mane-day in 1959, or about five times as much as
the highest average shown by any European nation. Output per man-day in underground U.S. mines
between 1947 and 1959 increased by 84 percent as compared with 80 percent in France, about 50 pere-
cent in Belgium and West Germany, the traditional centers of European coal mining, and 18 percent
in the United Kingdom. (These differences may not result in correspondingly lower unit labor costs
since differences in wage rates must be taken into account.)

Output per man-day rose slowly in European countries (excepting France) through most of the
postwar period as coal mines were being reconstructed. Only after 1957 did increased mechanization,
the closing of inefficient mines, and greater efforts result in sizeable improvements in output per
man~-day, particularly in the mines of West Germany.

Higher levels of output per man~day in the United States are, to a considerable degree,
the result of geological advantages, as well as technological advances and social and economic
factors., U.S. coal deposits lie closer to the earth's surface, are generally thicker and less sloped
than those in Burope. The average depth of about 200 feet in U.S. underground workings compares
with an average of 1,100 feet in British mines; the deepest shaft in the United States (under 900
feet) is less than 1/3 the deepest British shaft. Average thickness of U.S. seams worked is over
5 feet, considerably wider than in most European diggings. Faults and dislocations are fewer, and
water drainage is less of a problem in the United States. These geological advantages have combined
to make U.S. coal mining both less difficult in terms of physical effort required and more adaptable
to mechanization.
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Output Per Man-Day in Bituminous Coal Mining,
United States and Selected Foreign Countries, 1947 and 1959
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Trends in Bituminous Coal Mining: United States and the U.S.S.Re

Soviet coal miners produced 1.95 tons per man-day in 1958, less than one-fifth the U.S.
miners® daily output of 11.3 tons. Despite impressive postwar advances, the level of productivity
in Soviet coal mining was only one-half as high as that achieved in the United States in 1920. Data
available are not exactly comparable but are believed to present valid approximate differences.

Since World War II, the U.S. coal mining industry raised output per man-day at a higher
rate than the U.S.S.R. Soviet progress, in part, reflects the lower level from which their advance
is measured. U.S. tonnage per man-day rose by 96 percent between 1945 and 1958, higher than the
U.S.S.R. increase of 82 percent. Soviet gains were greater in the reconstruction period 1945«50,
whereas U.S. gains were greater in the years 1950-58. The rapid development of strip mining in
eastern Russia resulted in greater Soviet productivity advances in surface mines throughout the
postwar period. In underground mining, the Soviet advance, 1945-50, was greater than in the United
States; after 1950, however, underground productivity in the United States grew more than twice as
fast as in the Soviet Union.

The coal mining industry of the U.S.S.R. was expanded and mechanized rapidly after World
War II. The U.S.S.R. supplanted the United States as the world's leading coal producer in 1958; by
1959, it was producing 29 percent more coal per year than the United States. In terms of heat value,
however, industry output was about equal in the two countries, primarily because lignite constituted
29 percent of Soviet output, but less than 1 percent of the U.S. total. Per capita production in
the United States, consequently, exceeded that in the U.S.S.R. both in gross tons and in heat value.

Rapid development of the estimated 8,7 trillion tons of U.S.S.R. coal reserves was under-
taken after World War II to supply the growing demands for energy in the Soviet Union. Almost 1
million workers (five times the number in the United States) were employed in the industry in 1957,
and intensive research was being conducted on coal uses and methods of mining. Coal is providing
the basis for Soviet industrial development as it did for U.S. development nearly a century ago.
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Output Per Man-Day in Bituminous Coal Mining,
United States and U.S.S.R.; Selected Years
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Changes in Production and Consumption

Declining Production

The drive to introduce labor-saving machinery and improve output per man-day after World
War II constituted a major step in the industry's efforts to arrest a long-term decline in coal
production and sales arising from increased competition of other fuels. Despite these efforts,
output continued to decline in the postwar period. In 1947 (the historic peak), the industry pro-
duced more than 600 million tons. During the subsequent period, output topped 500 million toms in
only 4 years--1948, 1950, 1951, and 1956, In 1954, production actually fell below 400 million tons,
and in 1958-59, it hovered just above 410 million tons. Short-term fluctuations in activity were
relatively sharp, as they have been for many years in coal mining. Output fell by 30 percent between
1947 and 1949, by 27 percent between 1951 and 1954, and by 18 percent between 1956 and 1959.

The downtrend of the 1950's resumed the long-term decline of coal output that began in the
1920's, and was interrupted only during the 1940's. Commercial coal mining in the United States was
begun about 1750 in Virginia. Production expanded gradually up to 1860; with the growth of steam
railroads and heavy industry after the Civil War, coal mining entered a 60-year period of vigorous
growth, The close of World War I brought to an end the industry®’s period of rapid, steady growth.
Thereafter, except for temporary gains during World War 1I, the industry declined.

The decline in bituminous coal production contrasted sharply with the rise in United
States industrial production and gross national product. Between 1947 and 1959, industrial pro-
duction rose 61 percent and the index of private output (GNP) 52 percentj the index of bituminous
coal production, on the other hand, declined by 35 percent, While the rest of the economy climbed
to higher levels after World War II, with only temporary setbacks during recessions, coal output
fell sharply during recessions and failed to recover during periods of economic upturn.

Coal®s failure to share in the Nation's growth after World War II was similar to its
experience during the prosperous years after World War I. Total output in the United States rose
by almost 50 percent between 1920 and 1929 at the same time that the bituminous industry was
struggling, unsuccessfully, to maintain levels of production reached at the close of World War I.
Fluctuations in coal production in the 1920's tended to occur at the same time as those in the
national economy. After World War II, declines in coal tended to precede declines in the national
economy, reflecting a shift in coal demand which has tended to make production in the industry more
sensitive to changes in business activity in the national economy.
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Indexes of Change in Bituminous Coal Production,

Industrial Production,and Total Private GNP, 1920-60
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Growth in Idle Capacity

Idle productive capacity, a problem of the coal industry since early in the century, cone
tinued to trouble the industry in the period following World War II. According to the Bureau of
Mines, in 1959 the bituminous coal industry was capable of producing 614 million tons (assuming
that mines operated a full 280-day year at existing levels of productivity) or 49 percent more coal
than was actually mined. Although coal production began to fall after 1947, the industry's capac-
ity continued to expand until 1950. Reduction of capacity after 1950 little more than kept pace
with falling demand. There was, as a result, about two-thirds more unused capacity in 1959 than
in 1947, Total capacity in 1959 was almost equal to the Nation's coal requirements in 1947, the

greatest in the industry's history.

Except for a brief period during World War II, the bituminous coal industry has operated
over the past 40 years with excess capacity. In 1920, after the wartime expansion of capacity and
the beginnings of the decline in coal consumption, a U.S. Bituminous Coal Commission reported:

WAt the present time, America requires less than 500 million tons of bituminous coal a year, while
the capacity of the mines in operation is over 700 million tons.” Thirty-nine years later, the
industry, with almost as many mines in operation as in 1920, still had the capacity to produce

200 million tons more per year than could be consumed. In only one year between 1920 and 1959--

1944--did the industry produce at near capacity.

The slow process by which the industry adjusts capacity to declines in demand is a con-
sequence of conditions which have made entry into the industry easy, and exit difficult. Increases
in the demand for coal have been rapidly followed by increases in capacity because coal-bearing
lands and transportation facilities are widespread, and because State laws generally permit bank-
rupt mines to reopen at greatly reduced valuation, But declines in coal demand have not resulted
in corresponding reductions in capacity because development and specialized equipment costs can
only be recovered by mining coal. In addition, there is a strong incentive to keep mines in
operation because of the relatively heavy maintenance and other overhead costs that exist even
during periods of shutdown. Since coal has been important in defense emergencies, some capacity
in excess of normal requirements is often considered to be essential for national security.
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Production and Capacity of Bituminous Coal Mines and

Percent of Capacity Utilized, 1900-60
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Changing Industry Structure

With greater mechanization and investment, the largest mining corporations increased their
share of the industry's assets. In 1947, corporations with assets of more than $50 million con~
trolled 16 percent of the industry's assets; by 1957 they held over 42 percent. The smallest
corporations lost ground: corporations with assets of less than $1 million held less than 10 percent
of the industry's assets in 1957 compared with more than 16 percent in 1947, But the greatest
decline took place among middle-size corporations whose share of total assets fell from 68 to 49
percent,

The largest bituminous coal mines (as shown by production data for establishments) in-
creased their portion of the industry's output after World War II. 1In 1945, the 50 largest mines
produced only 5 percent.of total tonnage; in 1958, their output climbed to 22 percent of the total.
The largest size class of mines, those producing more than 500,000 tons per year, raised their share
of the industry®'s production from 42 percent in 1947 to 50 percent in 1959, the greatest increase
made by any size class.

The small marginal mines, operating with a minimum of capital investment, expanded as a
group during the postwar period as moderate~size mines were abandoned. The growth of the small
mine, however, is related to its ability to produce for the local market, generally without effective
union contract or Federal safety regulation. Mines producing fewer than 10,000 tons annually in-
creased their share of total production from 2.5 percent in 1947 to 4.9 percent in 1959, as they
raiged their annual output by almost 5 million tons. The number of such mines increased by 755,
although the number in all other classes fell. In 1947, they comprised fewer than half of all
mines in operation; in 1959, they constituted 61 percent.

Employment in mines with fewer than 10 workers increased, although it fell sharply through-
out the rest of the industry. The proportion of employees working in the smallest size mine more
than doubled, rising from 5 percent in 1948 to 12 percent in 1958, Fewer than half of all mines
employed less than 10 workers in 1948; by 1958, slightly more than two-thirds did,
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Structure of Bituminous Coal Mining Industry, Three Postwar-Periods
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Rise of Competitive Fuels

The postwar decline of bituminous coal production reflected a continuing long-term shift
from coal to alternative sources of energy. At the close of the 19th century, coal supplanted wood
as the Nation's principal fuel, and by 1920, supplied almost two-thirds of all energy consumed in
the United States (in terms of B.t.u's), After 1920, however, coal consumption declined relative to
other fuels largely as a result of the expanding use of the internal combustion engine. In 1950,
only 35 percent of the Nation's energy supply came from bituminous coal, while 37 percent was de-
rived from petroleum, which succeeded coal as the Nation's leading energy source. By 1959, bitumi-
nous coal supplied 22 percent of the Nation's energy; natural gas, which expanded phenomenally dure
ing World War II, accounted for 31 percent; and petroleum, continuing to rank first among the
Nation's fuels, provided 42 percent of the total consumed.

In energy markets in which it directly competes with petroleum and natural gas--excluding
such uses as gasoline, lubricating oils, and the manufacture of carbon black--bituminous coal
supplied almost one-third of the total B.t.u.'s used in the United States in 1959, but this was a
decline from more than 50 percent in 1945-49 and more than 70 percent in the early 1920°'s.

The shift from bituminous coal to other fuels resulted in part from its competitors’
natural advantages, as well as from cost considerations., Both petroleum and natural gas are ree
garded as cleaner and more conveniently consumed fuels than coal. Uncertainties about a constant
supply of coal arising from the frequent labor-management disputes of the 1940's, also contributed
to the continuing shift away from bituminous coal. Petroleum and natural gas, moreover, were ajided
by well-~financed research programs which helped develop more efficient and more automatic equipment
for utilizing these fuels.
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Proportions of the Nation’s Energy Supply Furnished by
Mineral Fuels and Waterpower, 1920-60
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Technology and the Changing Pattern of Coal Consumption

Technological changes were instrumental in displacing coal from three of its principal
markets--railroads, industry, and homes and businesses (retail deliveries). At the same time, they
were creating a new market for coal--electric power--which has rapidly become the industry's largest

market.

The adoption of the diesel locomotive led to the virtual elimination of coal from the
railroad market, For many years, railroads ranked with industry and retail deliveries as a major
market for coal. Between 1933 and 1947, steam locomotives used 20 percent of the coal consumed in
the United States, With conversion from steam to diesel power in the decade after World War 1I,
railroad consumption shrank from more than 109 million tons in 1947 to fewer than 3 million tons,
or less than 1 percent of all coal consumed in 1959,

The introduction of the welded steel pipeline was a primary factor in the substitution
of natural gas and petroleum products for coal in residential and commercial spaceheating. Although
home and commercial use of coal declined less drastically than did railroad consumption, retail
deliveries fell by 70 percent (68 million tons) between 1947 and 1959.

The development of tranacontinental oil and gas pipelines also partially explains the
33-percent decline in coal buying by U.S. mining and manufacturing industries between 1947 and 1959.
Increased imports of low-cost residual fuel oil are said to have further reduced industrial demand
for bituminous coal. All industry groups, except cement manufacture, reduced consumption of coal
during the period.

The decline in industrial coal consumption also reflected the rise of the electrical
power industry. Improvements in the generation of electricity and in the manufacture of electrical
machinery enabled industry to substitute purchased electrical power for factory generated steam-
power. This substitution in large part amounted to a shift from direct coal use to the use of coal
"by wire,” since approximately half of all the electric power used in the past 40 years was generated
from coal, Consumption of coal "by wire” has increased spectacularly in recent years. The amount
of coal purchased by electric power utilities doubled between 1937 and 1947 and again between 1947
and 1959, In 1948, electric utilities surpassed railroads as a consumer of coal; and by 1954, they
used more than any other consumer group. In 1959, 166 million tons, more than 45 percent of all
coal consumed in the United States, were delivered to electric power plants.
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Relative Consumption of Bituminous Coal,

by Major Consumption Classes, 1933-60
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Expanded Foreign Trade

Export markets for coal, although unstable, became more important to the industry in the
period following World War II. In contrast, imports of coal continued to be very small, amounting
to less than 1 percent of the total consumed in the United States annually. Between 1947 and 1959,
U.S. producers supplied over 620 million tons of coal, or almost 10 percent of their total production
to foreign consumers. Exports exceeded 25 million tons every year, and reached peaks of 69 million
tons in 1947, and 76 millions in 1957. This was a substantial increase over the export trade during
the 1920-47 period when less than 5 percent of total coal production was exported, and foreign sales
exceeded 25 million tons in only 2 years.

Canada and Western Europe consumed almost 90 percent of postwar U.S. coal exports. For
many years, Canada was a stable, growing market for U.S., coal: in the period 1935-40, its imports
of U.S. coal amounted to about 10 million tons annually, and during World War Il purchases averaged
about 20 million tons a year. In the postwar period, however, Canadian demand declined from almost
26 million tons annually in 1947-48 to just over 12 millions in 1958-59, Exports of U.,S. coal to
European countries--chiefly West Germany, Italy, and the Netherlands--began in quantity only after
World War 1I, and fluctuated greatly from year to year, ranging from a low of 800,000 tons in 1950
to a high of almost 50 million tons in 1957. 1In 1959, exports to Europe fell to 19 million tons.
Only small amounts of U.S. coal were shipped to other parts of the world, most of it to Japan where
a small but expanding market developed after 1950.

Wide fluctuations in U.S. coal exports in recent years reflect wartime destruction of
Europe's coal mines and postwar political crises on the one hand and increased production from re-
constructed mines and growing competition abroad from petroleum and natural gas, on the other. The
growth of iron and steel production in Canada, Europe, and Japan appears to have permanently raised
the level of international demand for U.S. metallurgical (coking) coal, since this type of coal is
generally in short supply throughout the world. On the other hand, the increased protectionist
policies of the coal producing nations of Europe and the reestablishment of coal trade with Eastern
Europe cut into U.S. coal exports in the late 1950's, Future expansion of U.S. coal exports will
depend in large measure upon the import quotas, government subsidies, and common market arrangements--
adopted by coal-using nations.
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U.S. Bituminous Coal Exports to Major Markets,
1935-60
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Increased Efficiency in Coal Utilization

Increased efficiency in coal utilization affected the level of coal consumption in the
post-World War II period. Improvements in combustion techniques, obtained through increasing the
energy captured from a given amount of the fuel, reduced the demand for coal per unit of final prod-
uct. At the time, greater economies realized in the use of coal helped to keep it competitive in
important energy markets.

In the electric power industry, the amount of coal required to generate 1 kilowatt-hour
was reduced by nearly 31 percent, from 1.3 pounds to 0.9 pounds per kilowatt-hour, between 1947
and 1959, Despite declining unit fuel requirements, the industry's total consumption of coal con-
tinued to rise as the demand for electric power climbed.

Similar savings were recorded in manufacturing industries using coal for process heat,
The steel industry reduced coal consumption per ton of pig iron by 17 percent between 1947 and 1959,
In the cement industry, coal requirements were reduced by 15 percent per barrel between 1947 and
1959.

The increases in the efficiency of coal utilization are part of a long-term trend in the
UeS. economy toward lower fuel and energy requirements per unit of output. Between 1920 and 1959,
total energy consumed per dollar of gross national product (in constant prices)--one indicator of
this long-term movement--fell by approximately 30 percent. In part, this reduction resulted from
the electrification of industry and related advances in electrical technology. Where steam engines
were used to generate power for industrial machinery, energy was lost in transmission by shafts and
belts, The introduction of the electric motor, which brought power directly to the point of
application, made possible greater efficiencies in the use of energy. In addition, the substitution
of large electrical power generators by public utilities for small steam power generators operated
by individual plants made possible greater efficiencies in the utilization of energy fuels.
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Bituminous Coal Requirements Per Unit of Production,
Three Selected Industries and Periods
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Employment, Unemployment, and Earnings

Declining Employment Opportunities

As production declined and unit labor requirements were reduced after World War II, employ-
ment fell sharply. The average number of production workers employed in the industry fell from about
411,000 in 1948 to less than 150,000 in 1959, This decline of 64 perceant, or about 24,000 jobs each
year, was almost twice the rate of decline which occurred in the years 1923-34 following World War I.
With drastic cutbacks in employment following both world wars, and little recovery in the years
between, the trend of production worker employment in bituminous mining has been downward for almost
40 years. In 1923, the alltime high of bituminous coal employment, more than 643,000 miners were
employed in the industry; by 1959, only one-fourth as many miners were at work.

The contraction of coal mining employment was greater than the decline in agriculture and
contrasted markedly with the growth of employment elsewhere in the economy. While the total number
of bituminous coal employees (nonproduction as well as production workers) fell by almost two-thirds
between 1948 and 1959, the number in manufacturing climbed by 6 percent, and in private nonagricultural
establishments, by 13 percent. The divergence of employment trends in bituminous coal and other
industries is even more striking over a longer period. Between 1939 and 1959, the average work force
in bituminous coal mines was reduced by more than one-half; over the same period there was a 60-
percent increase in manufacturing employment, and a 67-percent expansion of employment in all private
nonfarm establishments.

Older mine workers increased markedly in importance in the industry's contracting work
force. In 1938, according to Social Security data, 30 percent of all coal miners were 45 years of
age and over; by 1957, the proportion had risen to 41 percent. Compared with U.S. workers as a whole,
the labor force of the coal industry was older and the average age was rising faster; between 1938
and 1957, the median age of coal miners increased by 5% years to 42 years; in industry as a whole,
the increase was only 3 years and the median age was 37 years,
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Trends in Bituminous Coal Mining Employment:

Production Workers, 1920 -60; and All Employees, 1939-60
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Serious Ungggloxggnt

The decline of bituminous coal mining employment after World War II created severe hardship
for displaced mineworkers and their families. Although 88,000 employees are estimated to have retired
under pension provisions of the Miners' Welfare and Retirement Fund, and some, particularly younger
workers, found jobs in other communities, moving their families or commuting long distances to work,
many displaced mineworkers were unable to secure steady jobs. Serious and persisting unemployment
plagued coal communities through much of the postwar period.

Scattered information on unemployment by industry attachment shows that unemployment has
been heavier in recent years among coal miners than among other industrial workers. In March 1957,
the Bureau of Employment Security estimated that 6.4 percent of all bituminous coal mineworkers were
unemployed compared with 3,8 percent of the workers in all United States industry. Although the
period was marked by relatively high coal mining activity, the bituminous coal mining unemployment
rate was 50 percent greater than in manufacturing, and 30 percent greater than in all mining. In
West Virginia, the Nation's leading coal-producing State, unemployment in bituminous coal wmining is
estimated to have exceeded 20 percent in both 1958 and 1959, with the average term of unemployment
lasting more than 20 weeks. 1In both years, the unemployment rate in bituminous coal mining is calcu-
lated to have been more than twice as great as the average for all other industries in the State,

The chronic nature of unemployment in coal mining is clearly indicated in Bureau of
Employment Security surveys of local labor market conditions., In March 1960, 1 out of every 5 areas
of substantial unemployment in the Nation was a coal mining center. Of the 32 coal communities with
heavy unemployment, 27 were specially designated as *areas of substantial and persistent unemploy-
ment.” Bituminous coal mining centers were among the hardest hit chronic areas of substantial une
employment. In March 1959, the unemployment rate in major areas with bituminous coal mining averaged
12 percent as against 9 percent in nonmining areas. Among the samller chronically depressed areas
surveyed, unemployment rates were greater than 10 percent in more than three-fourths of the bituminous
coal mining areas, but in only one-third of the nonbituminous coal mining areas.
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Bituminous Coal Mining Areas With Substantial Unemployment,
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Impact on Areas

The employment problems of coal miners have been compiicated by the depletion of local coal
deposits, as well as by the contraction of coal markets and the mechanization of production. Abandon-
ment of exhausted mines in some areas, and the opening of new mines in others, with consequent local
unemployment, has long been a feature of coal mining. In Illinois, for example, 162 mines were
abandoned between 1955 and 1959, while at the same time 116 new mines were opened, many of them in
new locations,

Unemployed mineworkers had special difficulties in finding new jobs. The general rise of
unemployment in the United States in recent years limited their opportunities for employment in other
industries, Because coal towns are frequently one=industry towns, located miles from industrial and
trade centers, local opportunities for securing alternative employment were severely limited., The
high average age of displaced mineworkers, their inability to secure retraining, and the widespread
assumption that mining skills are not easily transferred also emerged as important barriers to their

reemployment.

The type of demographic and economic decline that some coal areas have undergone is illus-
trated by the record for the five~county area of Southeastern Kentucky where coal mining had been
the principal industry for decades, Production of coal fell by one-third and mine employment by
two-thirds between 1950 and 1959, Population (rural and urban), the number of households, and the
number of young people fell sharply, while increasing in the rest of the State., The proportion of
older persons rose sharply as young people left the area., Personal income and the volume of retail
trade declined, whereas they increased elsewhere in the State. These changes further complicated
the problem of developing new jobs in distressed coal areas.
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Demographic and Economic Changes in
Five Counties in Kentucky and Rest of State, Selected Years
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Shorter Worktime

Short workweeks, long characteristic of coal mining because of slack demand, continued to
be a serious problem in the postwar period., In 1959, coal miners averaged 36,4 hours a week compared
with the average of 40.3 hours for factory workers. Average weekly hours in coal mining declined
after the 1947-48 boom and fluctuated between a low of 32,6 hours in 1949 to a high of 37.8 hours
in 1956,

A relatively short workweek has prevailed in the industry since 1923, Although factory
workers have averaged above or close to 40 hours for most of the past 36 years, other than the
depression years of the 1930's, workers in the bituminous coal industry have averaged as many as 40
hours a week in only 4 years of this period., WThe workweek in the coal industry was longer than in
manufacturing in only 2 years--1946 and 1947,

The reduced demand for laboxr in the postwar period is also measured by the postwar reduce
tions in the number of days worked each year. In 1959, bituminous coal mines operated an average
of 188 days or only about two-thirds of the industry's standard workyear. This was well below the
average during the peak years of coal demand, 1940-48., Over the entire postwar period, 1947-59,
mines operated only slightly more than the average during the decade of the 1930's.

Reductions in scheduled worktime also occurred over the period as a result of collective
bargaining between the United Mine Workers of America (UMW) and the major coal operators (and the
United States Government during World War II)., In 1933, miners worked a scheduled 8 hours a day,

40 hours weekly in production. A year later, this was reduced to 7 hours daily and 35 hours a week.
During World War 1I, the 35-hour week was abandoned, but both travel and lunchtime were included in
the longer scheduled paid workday of 8 3/4 hours. On July 1, 1947, the scheduled workday was reduced
to 8 hours, including portal-to-portal travel and lunchtime., 1In 1959, miners were working a
scheduled 8 hours daily, but with the inclusion of travel and lunchtime, they were working signifi-
cantly less time in actual production than they were 25 years earlier.
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Average Weekly Hours and Days Worked Per Year
in Bituminous Coal Mining, 1920-60
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Changing Occupational Structure

The mechanization of bituminous coal mining significantly changed the job structure and
the work involved in mining, as well as reduced the number of jobs in the industry. Increasing
proportions of bituminous coal workers were employed, particularly after World War II, in non-
production rather than production occupations; in jobs above ground rather than under ground; in
maintenance work rather than in direct production at the face of the coal seam.

Although total employment in bituminous coal mining declined drastically after 1947, almost
all of the decline was in production worker jobs. The decline in the number of administrative, pro-
fessional, supervisory, and clerical workers in the industry was considerably less drastic. As a
result, the ratio of nomproduction to production workers wss more than twice as high.

This shift toward nonproduction work was more marked in bituminous coal mining than in
many other major industries. However, the proportion of nonproduction workers, which tends to
reflect the degree of mechanization, continued to be lower than in many other major industries.
Only one worker in nine in coal mining was in the administrative, professional, supervisory and
clerical category in 1959, compared with one in five in steel, and one in three in petroleum refining.

A second important change in bituminous coal mining was the growth in the proportion of
workers employed in surface operations. The expansion of strip mining, the growing importance of
coal preparation, and the mechanization of underground mining, contributed to raise the proportion
of U.S. mine employees working at surface jobs from 15 percent in 1923 to 25 percent in 1948; of
these, approximately one-fourth were employed at strip mines while the remainder were employed at
other surface work, primarily coal cleaning. Although comparable data are not available, it is
estimated that almost 30 percent of all U.S. bituminous coal employees in 1959 worked above ground,
The continued relative decline of underground operations and the growth of coal processing point
to a further rise in the importance of surface jobs.

A third important change in the occupational structure was the shift from direct (largely
manual) production to machine maintenance, transportation, and supervision jobs in underground
mines. In Illinois, for example, the proportion of electricians, motormen, and managers increased
steadily, whereas the proportion of men employed in direct production fell sharply. In 1923, two-
thirds of all underground workers were miners, loaders, and other direct production workers. In
1947, the proportion fell to one-fourth and by 1956, only one underground employee in six worked at
the face of the coal seam,
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Occupational Structure in Bituminous Coal Mining, Selected Years
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Progress in Safety

Technological developments, mine safety legislation,and intensified education contributed
to the substantial reduction in the hazards of mining coal and to the improvement of miners working
conditions, In 1947, there were 1.3 fatal and 57.3 nonfatal injuries per million man-hours worked
in mining bituminous coal. By 1959, these rates had been lowered by approximately one-fourthe-
fatalities to 0.9 and nonfatal injuries to 41.4 per million man-hours worked. Over the longer period
1930-59, accident frequency rates were reduced by one~half. Injuries per ton of coal produced fell
even more sharply. Marked reductions were recorded in fatalities attributable to ground falls and
to explosions of gas and dust; and major disasters (those in which five or more lives were lost)
were less frequent in the 1950's than in any previous decade.

Increased mechanization, one of the most important changes affecting accident frequency,
reduced both the number of hazards and the amount of human exposure to them, Widespread use of
technical developments such as the electric cap lamp, safer explosives, roof bolting, and improved
ventilation and electrical systems eliminated some of the traditional hazards. The shift to surface
wmining, where accidents are less frequent and less severe, reduced mining risks. Establishment of
a Federal Mine Safety Code in 1946, application of State laws, and U.S. Bureau of Mines safety
activities also served to improve mining safety. The Federal Safety Code, although not enforceable
by statute, has promoted good practices through safety training, better inspection, and through
setting standards which have voluntarily been adopted-~in national wage agreements--by a large
segment of the industry.

Despite marked improvement in safety, coal mining continues to be a hazardous occupation.
Disabling work injuries occurred more than three times as often in coal mining as in manufacturing
in 1959. Although the frequency of accidents declined in recent years, severity rates (the average
loss in days per injury) did not. Mechanization reduced some hazards, but intensified others. The
continuous mining machine, for example, reduced exposure of personnel and eliminated drilling and
blasting hazards, but at the same time made adequate ventilation to protect against the danger of
dust and gas explosion a more serious problem.
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Injury Rates, 1930-60, and Major Disasters, 1910-59

in Bituminous Coal Mining
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Rising Earningl

The earnings of cocal miners rose steadily after World War II. Average hourly earnings
almost doubled between 1947 and 1959, rising from $1.64 to $3.25 an hour. The daily wage rate of
a mechanical loading machine operator under union agreements advanced from $15.48 to $26.68, over
the same period. These increases continued the upward trend of wages that began in 1933 with the
signing of the Appalachian wage agreement between the UMW and the associations representing bitumie
nous coal operators.

The steady rise in coal miners' earnings in the period after World War II (1947-59) con-
trasts sharply with the decline following World War I (1923-33). Mineworker earnings fell almost
three times as fast as manufacturing earnings between 1923.33, whereas they increased by one-fifth
more in the period 1947-59. After adjustment for changes in consumer prices, mineworkers earned
52 percent more an hour in 1959 than they did 12 years earlier.

The average hourly earnings of miners were among the highest paid to United States workers.
However, they were offset by short workweeks. Although hourly earnings were almost 50 percent
greater than the average for all manufacturing in 1959, weekly earnings were only one-third greater.
The 1959 average annual earnings of mineworkers covered by State unemployment insurance laws were
less than 10 percent greater than the earnings of all covered workers in manufacturing. Annual
earnings in bituminous coal mining were, on the average, lower than the average in petroleum refine-
ing and primary metals, despite higher average hourly earnings in coal wmining. Increases in yearly
earnings between 1947 and 1959, moreover, were lower than in most other major industries.

The expanding mechanization of mining not only provided a basis for increased earnings,
but also was a major reason for turning the industry from a predominantly incentive pay basis to a
predominantly daily pay system. The widespread introduction of machine loading made payment for
individual production difficult, As a result of this and continued union demands for uniform wage
rates, a daily pay scale, and a job structure with few grades and narrow pay differentials were
adopted by most of the industry by the mid-1950's.
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Earnings in Bituminous Coal Mining and Manufacturing Industries,
Selected Years
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Greater Welfare Benefits

In addition to increased wages, bituminous coal miners have benefited from greatly increased
expenditures for pensions and related welfare programs since the end of World War II. Imn 1959,
expenditures for such payments (supplementary to wages and salaries) paid by mine operators, amounted
to $187 million (which included Federal, State, social security and other legally required contri-
butions as well as contractual payments for pensions and welfare) according to the U.S. Department
of Commerce's national income statistics. Although total wage and salary payments fell by one-third
between 1947 and 1959, supplementary payments doubled. Most of this increase occurred between 1947
and 1951, when the industry's pension program was getting under way; thereafter, the total of supple-
mentary payments remained fairly constant. In 1947, such expenditures comprised about 6 percent of
total wages and salaries; by 1959, they amounted to over 16 percent. In no other major industry
group did supplementary payments constitute as high a proportion.

Industry contributions to the Miners' Welfare and Retirement Fund constituted the major
factor in the growth of supplementary payments. Established in 1946, the fund provided, for the
first time in the industry's history, retirement pensions for miners at age 60; full medical care
and hospitalization for miners and their families; rehabilitation care for the disabled; death
benefits and disaster assistance for widows and survivors. Construction of 10 Miners Memorial
Hospitals in West Virginia, Virginia, and Kentucky enabled miners to receive care in coal mining
areas which traditionally have been short of hospital facilitiles.

A unique feature in financing these benefits is the basing of employer contributions on
tonnage produced rather than on wages paid. The 1946 agreement which established the welfare and
retirement fund, set royalty payments at 5 cents a ton. Since then they have been increased 4 times=--
in 1947, 1948, 1950, and 1952-~reaching a level of 40 cents for every ton produced. Thus, because
production has declined more slowly than employment, the average supplementary payment per employed
worker has steadily increased.
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Compensation of Employees in Bituminous Coal Mining, 1939-60,
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Costs, Prices, and Profits

Hourly Compensation and Unit Employment Cost

Although employee compensation per man~hour (including wages and salaries and supplementary
payments for all employees) rose sharply throughout the post-World War II period, the increase in the
employment cost per ton of coal was relatively small. Large postwar gains in productivity permitted
hourly compensation to rise without a corresponding increase in unit employment cost., By 1959,
employment cost per ton was only 17 percent higher than in 1947 despite the fact that total compen-
sation per hour had more than doubled. These trends reflected the record of the industry as a
whole; the experience of individual mines may have varied greatly.

Changes in unit employment cost in the postwar period were marked by three phases.
Between 1947 and 1949, they increased as hourly compensation increased, This continued the upward
trends in unit employment cost and hourly compensation which occurred between 1939 and 1947. Out-
put per man~hour grew slowly throughout the decade.

Between 1949 and 1953, unit employment cost continued to climb, but more slowly than com~
pensation per hour, The index of employment cost per ton advanced only 5 percent compared with an
increase of 31 percent in total hourly compensation., Output per man~hour began to rise more sharply.

The employment cost per ton of coal mined reached its peak in 1953, Hourly employee
compensation continued to climb, but employment costs per ton actually declined. Between 1953 and
1959, unit employment cost fell by 12 percent although compensation per hour rose by 26 percent.
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Indexes of Compensation Per Man-Hour, Employment Cost Per Ton,

and Output Per Man-Hour, 1939-60
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Reduced Importance of Employment Costs

The trend of unit employment cost between Census years 1954 and 1958 differed sharply from
the trend of material and other costs per unit. Figures derived from the Census of Minerals (the
only detailed industry data available) show that employment cost per ton fell by 2 percent between
these years, while unit material cost increased by 11 percent and other costs (including depreciation,
interest, advertising, insurance, and other overhead and profits) rose by 47 percent per ton., The
average value of a ton of coal shipped rose by 10 percent.

Unit employment cost also lagged behind other costs and prices between 1939 and 1954, a
period of war and postwar price and wage increases. Employment cost per ton doubled over this period,
but both unit material and other costs increased substantially more,

The pattern of change after 1939 differed markedly from that of the depression decade.
Unit employment cost was 5 percent higher in 1939 than in 1929, and the average value per ton was
2 percent higher. Material and other costs per unit, however, declined sharply between these years.

One consequence of the changes after 1939 was a significant decline in the importance of
employment costs in the cost structure of the industry, In 1939, payments to employees amounted to
two-thirds the total value of coal shipped; by 1958 they had fallen to one~half the total value.

Only fragmentary data are available for the items comprising costs other than material.
Information on two overhead items--interest and depreciation--show that these fixed costs per unit
of output increased by more than 200 percent between 1947 and 1957, reflecting not only increased
outlays for plant and equipment, but also the decline in sales. A third item, corporate profits per
unit of output, on the other hand, fell sharply from the 1947 peak and fluctuated downward as pro-
duction declined.
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Employment, Materials, and Other Costs as a Percent of
Total Cost Per Ton of Bituminous Coal, Census Years
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Price Trends

The price of coal at the mine (average value per ton, f.0.b.) was relatively stable through
most of the postwar period. Following a 20-percent increase between 1947 and 1948, with the general
relaxation of wartime controls, average price fluctuated within a narrow range: from a low of $4.50
per ton in 1955 to a high of $5.08 in 1957. In 1959, the average price was $4.77 per ton, or only 15
percent higher than in 1947, and 4 percent below that in 1948,

Postwar price stability was in marked contrast with the instability of the previous 30
years. The average price of coal tripled during World War I, fell by two«~thirds in the following
years of decline and depression, and doubled again in recovery and World War II. Although the post-
war average price of coal at the mine was stable, competitive fuel prices rose sharply at sites of
production. Between 1948 and 1959, the average price of petroleum (average value per barrel at well)
rose by 12 percent, and natural gas by 98 percent, compared with coal's 4 percent decline. In cone
trast, between 1935 and 1945, the price of coal rose relative to both oil and gas.

No single comparison accurately measures relative fuel prices at points of consumption.
Market fuel prices, as distinct from prices at sites of production, vary according to the significance
of transportation costs, the type of fuel, the kind of market, and the efficiency of combustion. For
example, three~-fourths of all coal is shipped by rail, and rail charges in 1959 added almost 75 per-
cent to the price of coal at the mine, Although mine prices fell by 3 percent between 1948 and 1959,
delivered prices rose by almost 10 percent because of the steady increase in transportation charges.

In its most important market, electric power generation, coal's competitive position im-
proved during the period., Between 1948 and 1959, the average price of coal at power generating
plants declined by 6 percent, while the price of its chief competitor, natural gas, more than
doubled. Fuel oil for power generation (almost entirely residual oil) fell more than coal in price
as the result of a precipitous price decline in 1948-49, The steady rise in the price of gas raised
its average price per B.t.u. in electric power generation closer to the level of coal, Despite its
relative price fall, oil continued to be the high cost fuel in all markets.

The price of coking coal used in the manufacture of steel, coal's second largest industrial
market, in contrast, increased by 20 percent between 1948 and 1959. The price of high grade steam
coal used by railroads (and other industries) rose by more than 30 percent. In the retail or space
heating market, the price of bituminous coal increased by an average of 28 percent, natural gas rose
by 35 percent, and fuel oil by only 20 percent., Price variations, however, were substantial from
city to city and the cost of coal was only one of the elements leading to a reduction in use,
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Indexes of Prices for Bituminous Coal, Petroleum,

and Natural Gas, 1920-60
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Profit Trends

The bituminous coal industry reported net income after taxes in each of the 18 years,
1940-58 (except 1954) after an almost equally long period of losses. According to Internal Revenue
Service data, the industry showed a net loss in every recorded year between 1921 and 1939. With
World War II, coal mining entered a period of relative prosperity which reached its peak in the
postwar years 1947-48, Net profit for these 2 years amounted to more than the total for the
preceeding 7 years. It also equaled the total for the following 7 years when industry earnings
declined. Profits fell from 7.5 perceant of sales in 1948 to only l.1 percent in 1958, The average
rate for the period 1949-58 was 2.1 percent.

While the industry as a whole r;corded net earnings after World War II, there were about
as many firms reportinz losses amnually as recording profits. 1In only 5 years after 1947 (when a
record 75 percent reported net earnings) did a majority of bituminous coal corporations earn profits.
Over the entire period, 1948-57, 50 percent of all corporation returns actually showed net losses.

Most of the profits have been earned by the relatively small percentage of large (and
highly mechanized) corporations. In 1957, 3 percent of all coal mining corporations (those with
assets of more than $10 million) accounted for 92 percent of the industry's total net profits
after taxes. In contrast, firms with assets of less than $500,000, 78 percent of all bituminous
mining corporations, recorded net losses after taxes of more than $6 million.

Compared with other industries, the profit rate in bituminous coal mining has been low.
The ratio of net profit to net worth was less than in manufacturing in all of the past 20 years.
From the 1948 peak of 13.1 percent, the ratio of coal earnings to net worth fell sharply, reaching
1.4 percent after taxes in 1958, Between 1949 and 1958, the profit rate in bituminous coal mining
averaged only 3.0 percent of net worth, compared with 8.7 percent in manufacturing. Among bituminous
coal companies, profit rates varied, with some exceeding the average for the coal industry and other

industries.
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Corporate Profits in Bituminous Coal Mining, 1928-58
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Outlook

Coal Research and Development

One of the most important steps towards increasing the coal industry's share of the grow=
ing energy market is widely held to be expanded scientific research. Interest in developing new
ways of producing, transporting, and using coal has grown significantly since World War II.

The bulk of coal research is financed by groups outside the industry--chiefly as a result
of the large number of relatively small coal producers. Of the $17.4 million spent on research in
1955, the most recent data available show only about 21 percent came from coal producers, both captive
and independent, Federal and State Governments furnished 31 percent; coal-using industries, 29 '
percent; and coal equipment manufacturers, 19 percent. The total amount spent was only a small
fraction of the research expenditures by the competitive petroleum industry. With the establishment
of an Office of Coal Research in the U.,S. Department of the Interior in 1960, government research
expenditures will be significantly enlarged, particularly for projects that have possibilities for
expanding markets in the near future. The industry also is increasing its financial support of
Bi tuminous Coal Research, Inc., the cooperative research organization of producers and users.

Research to improve and expand the utilization of coal accounted for about 60 percent of
total expenditures in 1955. One important area of study is the low-temperature carbonization of
coal-«a process which would lower the cost of coal as a boiler fuel by producing chemicals and syne
thetic fuels from ordinary steam coal. Research to reduce capital costs and increase the yields
from hydrogenation, a process in which chemicals are produced from coal as a primary rather than
a byproduct, constitutes a second major area. A third major area of research in coal use is the
development of an economical coal-fired gas turbine suitable for stationary and locomotive use.

Investigations into new methods of mining, preparation, storage, and transportation
accounted for about 20 percent of research expenditures in 1955. Equipment manufacturers are experi-
menting with remote controlled continuous mining machines. Research on hydraulic mining, in which
water under high pressure is used to mine the coal and tramnsport it to surface preparation plants,
so transforming the entire sequence of mining steps into a continuous operation, also is receiving
greater attention. Because transportation costs are important to the imdustry, éngln.crs are
seeking to improve coal pipelines through which pulverized coal suspended in water can be pumped as
"glurry” a distance of more than 100 miles. Also under study, in order to reduce transportation
costs, is the possibility of locating electric power plants close to coal deposits. As technology
of electric power transmission is improved, this development becomes more feasible.
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Distribution of Research and Development Expenditures
in Bituminous Coal Mining, by Source and Use, 1955
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Labor, Management, and Government Policies

The progress of the industry in the 1960's will be influenced by the increased activities
of mine operators and mineworkers to promote the interests of the industry as a whole.,

Pressure to increase productivity will continue to originate from both mine operators and
mineworkers. The UMW, which represents the great majority of workers in the industry, has long
held the view that mechanization and efficient organization of the industry are necessary to raise
wage rates, improve working conditions, and provide adequate benefits for disabled and retired
miners., John L. lLewis, union leader for almost 40 years, has asserted that high wages and high
productivity would help solve the industry's basic problem of ¥too many mines and too many miners.”
The union®s policy of increases in wages and welfare benefits i1s widely acknowledged to have been a
major stimulus for introducing laborsaving machinery. With almost one-fifth of all U.S. coal
currently produced by nonunion mines which have lower wage and welfare benefits, wage cost differ-
entials are expected to continue to influence management decisions to mechanize.

Joint union-management efforts to expand coal markets are expected to receive greater
attention in the 1960's. 1In 1957, the union in a unique step established a Research and Marketing
Department to conduct, with the National Coal Association and other interested groups, promotional
activities for coal, such as the campaign to show consumers the advantages of "electric living."
Interruptions of coal shipments because of strikes, have been reduced, The last industrywide work
stoppage occurred in 1952,

Cooperative efforts to secure legislation and public policies favorable to the coal indus-
try are now being intensified. The National Coal Policy Conference, composed of coal operators,
the UMW, railroads, coal equipment manufacturers, and leading electric power customers, was organe
ized in 1959 to publicize the industry's needs. The conference seeks adoption by the Federal
Government of a National Fuel Policy that would eliminate the "unfair competition of other fuels,”
particularly the importation of residual fuel oil for Eastern seaboard consumers and of natural gas
from Canada.

Government measures to relieve hardships and unemployment among displaced coal miners also
are advocated by the miners. The UMW strongly supported the Area Redevelopment Act of 1961, legis-
lation to bring new industry to depressed mining areas, and urges the payment of unemployment
insurance benefits for the full period of joblessness,
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Man-Days of Idleness From Work Stoppages
in Bituminous Coal Mining, 1927-59
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Qutlook for the 1960°'s

Output per man-hour is expected by many authorities to continue to rise, although prob-
ably at a slower rate than in the 1947-59 period. In underground mining, substantial gains are
expected as continuous mining machines are adapted to thin seams; haulage is further mechanti zed;
and new mines designed for mechanical mining are opened. The virtual completion of mechanical load-
ing installations, on the other hand, eliminates an important source for gains in output per man-
hour. In surface mining, moderate advances are likely as larger and more specialized equipment is
utilized; the shift from underground to surface operations, significant in raising industry produc-
tivity in the past, is likely to be slow. Future technological improvements depend on operators®
investment decisions and therefore will be influenced by the outlook for sales, costs, interest,
taxes, and profits,

Coal production is expected to rise substantially above 1959 output during the 1960°'s
according to a number of industry experts. Underlying the anticipated growth are forecasts of a
rising demand for coal and a relatively stable coal price, Increased consumption of coal will result
primarily from the increasing demand for electricity and the increasing importance of coal in gener-
ating electric power. Lesser increases are forecast for other industrial uses, largely iron and
steel. Major reductions in coal consumption are not foreseen because railroads and residential
heating have almost completely converted to other fuels, and atomic energy is not yet fully com-
petitive for generating electric power. Stable prices are predicted on the basis of a continuing
stability of unit labor costs arising from increases in output per man-hour; reduced costs of trans-
porting coal to places of consumption; from increased competition among shipping services; and
relatively greater pressure for price increases by the oil and natural gas industries.

discussed above) to stabilize or increase only slowly, after further decline., Prospects for ex-
pansion are limited: continued gains in productivity will probably hold employment well below past
levels. If coal production increases at the rate that gross national product is expected to in-
crease, while productivity slows to its long-term rate of growth, the number of mineworkers employed

in 1975 will be no higher than in 1959,

Emglo§ggnt is expected (on the basis of the forecasts for productivity and production

Unemployment 18 likely to continue to be a serious problem in coal mining areas until new
jobs in other industries are provided for miners now displaced, and for those who will be displaced

as older mines are abandoned.
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Appendix Tables

Table l. Estimated Recoverable Mineral-Fuel Reserves of the United States, Including Alaska, January 1, 1960

Kind of fuel

Reserves (quadrillion B.t.u.'s)

Percent of total fuel reserves

Proved

Total potential

Proved

Total potential

Total (A A A E NN AN NN A A NN RN N NN R AN AN NN RN EEE R RN RS RN X )

Coal 000000000000 00000000000000000000000000008000000
Petroleum, including natural gas liquids eseeeescces
Natural gas [ EE N RS RN N RN A SN N ERENEENENNNRENNENEERE NNEN NN
Bitumen from bituminous sandstone essseseecsccsscsces
0il from 0il shale cessecescecscscssssvcsoscscsccce

100,90

87.1
3.5
4,6

o1
4,7

Note: The exact magnitude of fuel reserves is indeterminaté because of the necessity of making assumptions regard=
For an extensive discussion of the problem of

ing geological deposits and future economic and technological trends,
estimating reserves, see Schurr and Netschert, Energy in the American Economy, 1850-1975, pp. 295-346,

Press, Baltimore, 1960,

Source: Mineral Facts, 1960, U.S. Department of the Interior, Bureau of Mines.
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Table 2A. Bituminous Coal Mining:

by Major Producing State, 1959

Volume of Production, Employment, Proved Reserves, and Distribution of Coal Shipments

~ Production ___7 Employment Reserves D 3%{!>utton

ousands | Per- umber of Pere Billions Per- M ons Per-

State Rank of tons cent Rank workers cent Rank of tons cent Rank of tons cent

Total seevescscessccecss 412!028 100.0. 179,636 |100.0 1,899,739 369,988 | 100.0
West Virginia seececcee 1 119,692 29.1 1 53,847 30,0 6 105,762 5.6 | =~ .- .o
P‘my‘v‘nil esscsoscoe 2 65,3‘7 15.9 2 36,323 20.2 .= 72,376 3.8 2 106,021 12,3
Kentucky seesecccccscas 3 62,810 15.3 3 27,‘028 15.3 5 118,973 6.3 L34 - o
I11in0i8 cesoescocccaes 4 45,466 11.1 5 10,548 5.9 3 137,009 7.2 3 39,720 10,7
Ohi0 cecssvncssesccaces 5 35,112 8.5 6 9,275 5.2} 10 82,972 4.4 1 50,071 13.5
Virginia cececececccece 6 29,769 7.2 4 15,652 8.7 L1 10,833 6 - - .o
Indiana seecevssvocscse 7 1‘0,8“ 3.6 9 3,672 2,0 15 35,215 1.9 4 31'000 8.4
Al.bm 0008800000000 000 8 11.947 209 7 6,694 3.7 12 65,8&8 3.5 hdd -ow hadad
Tennessee es0esssnnstee 9 5,913 lo‘. 8 5,238 2.9 -e 2‘0,985 1.3 e on s
MIChigan ecseccocesveces L2 4 Ll hdad Ldd haded bdd hdd bk bndd 5 27,231 1.4
New YOrk ccecocsccccsces Lol bl d .- el bt baded bt g adad 6 22,97“ 6.2
North Dakota sescccecces e - Lo L1 L . 1 350,756 18.5 Ll e L1
Montana ceeccecscscccse - Lt Ladd L i d L LA 2 221,719 11.7 o baded haded
Wyoming ee0so000000000e Ldd i d hdd hded hdad bded 4 120.788 6.4 o= haded haded
COlOrado 0000000000000 Ldd Ldd hdd Lodnd dad hadd 7 99.“0 5.2 Ldad haded bd
Utah cesecececsscsscone Lt bk hdd bl haded Ll 8 929904 4.9 we fadd .-
w.shington s000crscscee .w Ll Lad .o L3 e 13 63,588 3.3 bl d bdd bdd
New MexicCO ceeccccncoce e L L Ll LT oo oo 14 61,509 3.2 LLd e oo
MisSOUri ceccccccccacae fded el ted Ldnd aad oo 11 78,828 4.1 [ - fnd
Other western States .. o= - on | «a .- wa | oo 154,632 8.1 | we o= oo
Other States ccceccccce Ll 21.168 5.0 L 10’959 6.0 LLd 1.602 (l/) Ll 152,971 l‘l.‘

1/ Less than 0.1 percent.

Note:
loyment is the average number of men working daily.
to January 1, 1959,

ing a calendar year. Because of rounding, the components may not add to totals shown.

Source: U.S. Department of the Interior, Bureau of Mines,
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Production is in net (marketable) tons produced by mines with annual output of 1,000 net tons or more.
Reserves are estimates of original gross reserves less production
Distribution is the quantity of coal transported into a State or produced for consumption there dure



Table 2B,

Bituminous Coal Mining:

Total Value of Production, 192060

Year

Total

Year

Total

1920
1921
1922
1923
1924

1925
1926
1927
1928
1929

1930
1931
1932
1933
1934

1935
1936
1937
1938
1939

0000000 CCOPBOICOIOIOIOOIQONRNIODS
00000000000 0060006000000000
00000800000 0600060000000000
000 000000000000 000000000

0000000000000 00000000000

0000000000006 0000000000000
000 0000000000000 000000000
0000000 00000000000000000
000 0600000000600 0000000000 00

0000000600000 06000000000000

000000006000 00000000000000
006000600000 000000000000000
0000000000000 000000000000
0000000000000 00000000000

0000800060006 00000000000000

00000000000 0000¢000000000 0
0000000800000 000000000000
00000000000 080000000000000
0000000008000 0000000000000

0000000080000 000000000000

$2,129,933,000
1,199,983,600
1,274,820,000
1,514,621,000
1,062,626,000

1,060,402,000
1,183,412,000
1,029,657,000
933,774,000
952,781,000

795,483,000
588,895,000
406,677,000
445,788,000
628,383,000

658,063,000
770,955,000
864,042,000
678,653,000
728,348,366

1940
1941
1942
1943
1944

1945
1946
1947
1948
1949

1950
1951
1952
1953
1954

1955
1956
1957
1958
1959
1960

0000000008000 06060000000000
000000000000 0006000000000 0
0000000000000 000000000000
9000606000000 0000000000000

0080000060000 00000060000000

000 0000000000000 00000000 0
0000000000 00000000000000
0000000000006 000000000000 0
000000000 0006000000000 0000

0000000060600 00000000000000

0000000000000 000800000000
000000000000 060060000000000
0000000000000 080000000000
000000000000 060060000000000

0000000000000 006000000000

0000000006000 00006000000000
0000000000000 000000000000
GO0 0000000000000 00000000 0
0000000000000 00000000000 0
0000006000000 00600800000000

0000000000000 000000000000

$879,327,227
1,125,362,836
1,373,990,608
1,584,644,477
1,810,900,542

1,768,204,320
1,835,539,476
2,622,634,946
2,993,267,021
2,136,870,571

2,500,373,779
2,626,030,137
2,289,180,401
2,247,828,694
1,769,619,723

2,092,382,737
2,412,004,151
2,504,406 ,042
1,996,281,274
1,965,606,901
1,953,490,000

(€E.0.b. mine).

Note:

Data for 1960 are preliminary.

Source:

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis
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U.S. Department of the Interior, Bureau of Mines,.

Total value represents the value of total production based on the average selling price per ton
Coal not sold is valued at average selling price.
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Table 3A. Bituminous Coal Mining:

Concentration of Employment, Production and Assets by Size Class,

Selected Years

Employment, 1958

Size of mine Number Number of Percent Percent of
of mines workers of mines employment

All Mines .eeececcccocccssssessrsccne
500 employees and OvVer sceevcscscscce
100 to 499 employees cseccescvecccces

10 to 99 employees ®0ecce0cvescccscne
1 to 9 employees ceeececccccscscscsce

All mines ©0090000000000000080000000000

500,000 tOnsS Or MOXe cecesocecccccoce

100,000 to 499,000 tons sseeeseccesss
10,000 to 99,000 tONS cessssecccssons
Less than 10,000 tons .eeecsevecsccce

All corporate returns secsececcsscece
$50,000,000 and above secsecsccccscne

7,381 165,697 100.0 100.0
41 26,236 0.6 15.8

340 75,363 4.6 45.5
2,020 43,667 27.4 26.4
4,980 20,431 67.4 12.3

Production, 1929
Number Millions Percent Percent of
of wmines of tons of mines total tonnage
7!719 412.0 100.0 100,0

212 205.4 2.7 49,9

509 116.3 6.6 28,2
2,331 70.1 30.2 17.0
4,667 20.2 60.5 4,9

— Assets, 1957 —
otal assets Percent Pexrcent of
(thousands g::b:rizf of all industry
of dollars) pan companies assets

2,359,733

2339, 15549 100.0 100.0
982,384 7 N 41.7

$1,000,000 to $49,000,000 cececcocnse 1,161,622 199 12.8 49.1
$100,000 to $999,000 T 193,198 564 36.4 8.2
Under §100,000 0000000000000000000000 22,529 779 50,3 1.0

Source:

Assets data are from U.,S. Treasury Department, Internal Revenue Service,

Federal Reserve Bank of St. Louis
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Employment and production data are from U.S. Department of the Interior, Bureau of Mines.



Table 3B, Bituminous Coal Production in Captive Mines, by Industry Ownership, 1936 and 1950-60

/In thousands of tons/

Percent of

Year Total total U.S. Steel Railroads Electric Other
utilities

production
1936 9000000000000 0000000 81,880 19.7 Ll oo can bdadd
1950 000806 0000000008000 000 86,881 17.0 Ldd LT ] cee hddd
1951 coeecssceosccssncoce 94,506 17.7 63,305 11,755 10,037 9,409
1952 000 POEPQROOSOISOIOIDOEOOSEOSPS 81,062 17.4 53,818 8’.719 10’163 8’362
1953 [ X R NN N NN NN N XN E NS 90’931 19.9 66,363 7’187 10’207 7’174
1954 seeeveccesesscccccce 74,057 18.9 54,726 3,836 10,198 5,297
1955 ceecesseccosscocsnce 86,545 18.6 65,282 2,949 11,129 7,185
1956 cceosesssscscccacens 84,568 16.9 62,953 2,239 11,697 7,679
1957 eeeevsesvvcecescnecs 88,612 18.0 68,245 1,317 11,733 7,317
1958 cseeveecncececsssane 68,728 16.7 52,581 500 9,547 6,100
1959 (A R E A N AN N XN NN NN NI 64’622 1507 48'162 18“ 9,55‘ 6,762
1960 eseseevcscsnnssvcncs 68,044 16.5 52,515 171 9,314 6,044
Note: A captive mine is one in which 40 percent or more of total production is billed to an owning, controlling, or

affiliated corporation.

Sources:

Dashes indicate data not avatlable.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Data for 1950-60 are from Bitum
from National Bureau of Economic Research, Min

Data for 1960 are preliminary.

nous Coal Facts, published by National Coal Association.
mum Price Fixigg in the Bituminous Coal Industry.

80

Data for 1936,



Table 4A, Bituminous Coal Minings Fixed Capital (Plant and Equipment) per Worker, Selected Years, 1870-1958
(Based on estimates of the National Bureau of Economic Researchs)

) Fixed capitale= N Workers - Fixed capital per worker
Year plant and equipment (wage earners--NBER) Value | Index v
| va erage annual percent
(1929 dollars, millions) (thousands) (1929 dollars) { change in value per period
1870 sesvcevcee 23,3 42 555 3644
1880 000000000 4002 109 367 24.1 '400
1889 cececscece 100,6 169 595 39.0 S¢3
1909 seccecsoce 605.9 488 1,242 8l.4 3.7
1919 see00ceses 882,8 546 1,617 106,0 2.7
1929 ceccecccee 700,0 459 1,525 100,0 - o6
1939 ceveecosee 394.9 3n 1,064 69,8 «3e5
1948 0000000000 521.8 412 1’267 8301 2.0
1953 ceevcecene 596.2 268 2,223 145.,8 11.9
1958 secececsee 57047 174 3,276 214.8 8.1

Average annual rates of change for selected periods

Period Fixed capital Workers Fixed capital per worker
1880=1919«eGrowth period ceceecccecscccccscencse 803 b4e2 3.9
1919239«=Post«Woxrld War I cecccscccescocccccces =349 =1,9 2.1
1948« 58«=Pogt=World War II seeecsscccccccsoccce o9 =842 10,0

Sources: Data on fixed capital (plant and equipment) per worker (wage earner) for 1870-1948 from Capital
and Output Trends in Mining Industries, 18701948, National Bureau of Economic Research, 1954, Estimate for
1953, from NBEﬁ, 1958, estimated Fy the Bureau of Labor Statistics on basis of National Bureau of Economic
Research methods and sources, Data for workers, 1953 and 1938, represent Bureau of Labor Statistics production
worker employment figures raised to levels implicit in National Bureau of Economic Research estimates,

Bureau of Labor Statistics data as published in Employment and Earnings are: 410.8 (1948), 267.5 (1953), and
173.8 (1958), Average annual rates of change derived by compound interest methode
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Table 4B, Bituminous Coal Miningt Installed Horsepower and Electrical Energy Consumed, Selected Years,

1909-54
Ingtalled Horsepower Electrical energy consumed
Per worker Per worker
Year Total Percent change Total Amount Percent change
Amount from previous (millions (millions from previous
census year of kwe hrs,) of kwe hrs,) census year

1909 secoccevceccne 1,230,635 3 Laded oe o [
1919 cevccosccccsee 2,157,946 4 25,0 e -w o
1929 0000000000000 3,125’103 7 75.0 2,509 5.8 Ladad
1939 ceecvecccccccs 3,364,731 9 2846 2,574 6.9 18,9
1954 ccecoccsccccss 6,167,484 3l 2444 3,760 18.8 172,5

Notet Dashes indicate data not available,

Sources Census of Minerals Imdustries, 1954 (table 1, page 12A=4), Us.Se Department of Commerce, Bureau
of the Census,
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Table 5A.

Bituminous Coal Minings

Percent of Underground Coal Mechanically Cut and Loaded, 1920-60

Coal mined underground

Coal mined underground

Year Percent Percent Year Percent Percent
machine cut machine loaded machine cut machine loaded
1920 ®00000000000000 6007 Ll 1940 [ XYY YRR Y YR 88.4 35.4
1921 oPoBOesOOeBOOOOGS 6604 L 1941 200000000000 89.0 4007
1922 080000000000 00e 64.8 Ladd 19‘2 600080000000 e 89.7 45.2
1923 0000000000000 00 68.3 0.3 1943 0900000000000 90.3 4809
192“ 0000s 0000000000 71.5 o7 19a4 ®0c000ces0000 9005 52.9
1925 0000000000000 00 72.9 102 1945 0000 0csccocse 9008 56.1
1926 0800000000000 7308 1.9 1946 e00ccsecovscee 9008 5804
1927 00000cs00000000e 74.9 3.3 1947 000000 cs00c 0 90.0 6007
1928 ®6000c0v0000000 76.9 4.5 1948 ts00000000000 90.7 64.3
1929 0000000000000 7804 7.& 19‘9 ee0000000000 0 9104 6700
1930 9000000000000 00 81.0 10.5 1950 000ccesos0see 9206 69.4
1931 6000000000000 0 83.2 13.1 .1951 [ XXX PR YR Y R 9“.9 73.1
1932 00000 ccsccococe 84.1 12.3 1952 060000 cscecooe 9501 75.6
1933 0000000000000 8&.7 12.0 1953 ®0c0000000000e 95.7 79.6
1934 0000000000000 8“.1 1202 1954 ®0000000c0c00 94.5 84-0
1935 600000000000 e 84.2 13.5 1955 e0c0sc000000 9601 8406
1936 0000000000000 84.8 16.3 1956 IRy 95.5 84.0
1937 2000000000000 00 hndad 20.2 1957 ®s0000etsone 9508 84.8
1938 o0eev00v0s00000 87.5 26.7 1958 00000000 s0000 9“‘9 8409
1939 0000000 so00v00e 87.9 31.0 1959 ®es0000c0000 e 9503 8600
1960 ®eecsoeo0escsee hadad 9103

Federal Reserve Bank of St. Louis

Note:

Dashes indicate data not available,

Source:
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U.S. Department of the Interior, Bureau of Mines.

The percent mined by continuous mining machines is included in both the percent machine cut and
percent machine loaded.



Table 5B. Bituminous Coal Mining: Conveyors in Underground Mines and Percent of Coal Hauled by Conveyors, 1945-59

Conveyors in use
i:ﬁg:;:ogidtzzzi (Gathering and haulage)
Year produced in mines Number Average length Total length

with conveyors (units) (feet) (miles)
1945 [ AR N ERE NN N EE NN N NN NN NYXN) 8.6 359 1’&38 97.6
19% AN E R R RN RN AN NEENENRNES:NN) 10.9 457 1,“84 128.5
1947 P09 OOOPOCOSPIOIOSIOLIOIOOPOEOIOIDS 14.4 59& 1’&70 165.3
1948 IR AN ENN N NENRENNNNNNRXN¥] 17.8 755 1,‘60 208.8
1949 I EEE NN N RN ENNENNNNENRNNN )] 21.1 860 1’51& 246‘7
1950 @00000000000000000000 2305 1,013 1,538 294.9
1951 GO0 S606000000000000000 23.9 1’094 1’568 325.0
1952 I AR N N E RN RN NN NNNERYNNXN) 25.9 1’066 1’526 30802
1953 LN AN NN NN REXREENXNENNENNXNN] 28.7 1’042 1,541 303.9
1954 [ E AR X NN AR EE NN NN NENNRENN] 28.8 1,081 1’626 332.9
1955 I A E N NN RN ENER N ENNE NN XN X ] 28.a 1’002 1’682 319.6
1956 €000 00000000000000000 34.6 1,11“ 1,656 349.‘0
1957 P00 0600000000000 000000 38.0 1,233 1’672 390.6
1958 P00 0000000000000 0000 4002 1’235 1’711 40003
1959 [ EE N NN E R ENEE NN X NNEENNNN] M" 1’416 1'723 462.1

Note: Conveyors include only gathering and haulage conveyors of 500 feet oxr more in length.
Data for earlier years are not available.

Source: U.S. Department of the Interior, Bureau of Mines.
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Table 6A.

Bituminous Coal Mining:

Extent of Use of Continuous Mining Machines, 1950-59

Number of

Number of mines
using continuous

Mined by continuous mining machines

rear sachines in use” | minimgmachines | Thoussndsof | PG 20t

exclusively tons production
1950 ©0c000000000000 hadnd hadad 3’143 008
1951 0000000000000 hadnd hndd 6,2‘01 1.5
1952 [ EE XY SN RYRRE TR Y 152 7 8,215 203
1953 0000000000000 219 13 11’830 3.4
1954 eeeecsececcoces 325 17 16,336 S.7
1955 ®0sc00ccecsnsecee 385 21 27’660 800
1956 0000000000000 510 24 39’907 10.9
1957 ceevcvccccnnces 614 33 53,783 14.9
1958 0000000000000 679 45 56,373 1907
1959 ceeeccsctcecene 776 59 65,792 23.2
1960 9000000000000 - - - 77,928 31.7

Federal Reserve Bank of St. Louis

Note: Dashes indicate data not available.

Source: U.S. Department of the Interior, Bureau of Mines.
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Table 6B, Bituminous Coal Mining: Tons Per Man-Day, by Method of Mining and Loading, 1959

Average Percent continuous Percent of

Method mining exceeds underground

tons per man-day other methods production
All underground MiNINg cevcvessvccsccscsccnscncscne 10,08 38.6 100.0
Continuous Mining cveeecceescescscccsnscssoceccns 13,97 bl 5.8
Mixed continuous and conventional mining eccccecee 11.33 23,3 38.4

Conventional mining:

With mechanical 108ding eccevesscccccccccssccse 11.26 24,1 42,3
With hand loading only ©00c00erss00s00s00000000 5.73 143.8 13.5

Note: Conventional mining with mechanical loading excludes production by continuous mining machines.

Source: "1960 Sales: Coal-Mining and Cleaning Equipment,” Coal Age, February 1961, table II, p. 84,

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis
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Table 7A. Bituminous Coal Mining: Distribution of Production,by Method of Mining, 1920-60
[In thousands of net tons/

Under- Surface Under- Surface

Year Total ground Strip Auger Year Total ground strip Auger

1920 scoevssces | 568,667 559,807 8,860 - 1940 ceceevese | 460,771 417,604 43,167 .-
1921 ceoeevecee | 415,922 410,865 5,057 e 1941 ceseveses | 514,149 459,078 55,071 --
1922 00000000 ‘022,268 612,059 10,209 hadd 19‘02 teeescoce 582,693 515,490 67,203 hadd
1923 ceeecccsee | 564,565 552,625 11,940 .- 1943 ceesvesee | 590,177 510,492 79,685 .-
1924 cseesecces | 483,687 470,080 13,607 .- 1944 soeeveeee | 619,576 518,678 100,898 --
1925 ®000000000 520,053 503,182 l6,871 hadd 19‘05 *0evseere 577’617 1067,630 109,987 indad
1926 cvececeses | 573,367 556,444 16,923 .- 1946 ceoeseees | 533,922 420,958 112,964 .-
1927 eeeseeeeee | 517,763 499,385 18,378 - 1947 ceveveess | 630,624 491,229 139,395 ~-
1928 cseceeeeeee | 500,745 480,956 19,789 - 1948 seeveeese | 599,518 460,012 139,506 .-
1929 9000000000 53“,989 51‘0'721 20,268 hadad 1%9 (X XXEXE XX 437,868 331,823 106,0‘05 -
1930 ®e8 0000000 067,526 M7,684 19’8‘.2 hadd 1950 (XXX X XY XX 516,311 392,8“ 123,“67 badad
1931 ®es 0000000 382'089 363,157 18’932 hadad 1951 [ XX XN X XN 533,665 ‘.16.0“7 117'618 badd
1932 ce0eeeeces | 309,710 290,069 19,641 - 1952 ceeeceees | 466,841 356,425 108,910 | 1,506
1933 ceeveecees ] 333,630 315,360 18,270 - 1953 cececcoee | 457,290 349,551 105,448 | 2,291
1934 ceeecseses | 359,368 338,578 20,790 .- 1954 eeneeesces | 391,706 289,112 98,134 | 4,460
1935 ceceeccees | 372,373 348,726 23,647 .- 1935 seevoceces | 464,633 343,465 115,093 | 6,075
1936 ceeeveeces | 439,088 410,962 28,126 .- 1956 eveceecee | 500,874 365,774 127,055 | 8,045
1937 ceceeccces | 445,531 413,780 31,751 .- 1957 eesecocee | 492,704 360,649 124,109 | 7,946
1938 ceceovecse | 348,545 318,138 30,407 .- 1958 ceeeecees | 410,446 286,884 116,242 } 7,320
1939 eo00cesee 394’855 357,133 37,722 hnded 1959 [ EX XN Y XN 412,028 283.“34 120,953 7,6‘.1
§[4A71960 esscecces | 413,000 285,000 120,000 } 8,000

Note: Data for 1960 are preliminary.

Source: U.S. Department of the Interior, Bureau of Mines.
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Table 7B. Bituminous Coal Mining: Percent Distribution of Production,by Method of Mining, 1920-60
Under= Surface Under- Surface

Year Total ground Strip Auger Year Total ground Strip Auger

1920 00 cs0scce 10000 98'5 1.5 - 1940 soc0ss0000 100.0 90.6 904 -
1921 0600000000 100.0 9808 102 bdd 19101 [ XXX ER XXX N J 100.0 89.3 10.7 -
1922 ®0css0es0se 100.0 97.6 2'4 hednd 1942 es0000000e 100.0 88.5 1105 -
1923 [ XX XYY RY) 100.0 97.9 2.1 - 1943 (I XXX N NY X ) 100.0 8605 1305 Andd
192“ es00s0000 100;0 97.2 2.8 bl 1944 s0900000000 100.0 83.7 1603 haded
1925 eesss00sce 100.0 96.8 3.2 hadod 19‘05 XXX XY X4 100.0 81.0 1900 hndnd
1926 880000000 100.0 9700 3.0 - 191‘6 (E XX EXR XXX 10000 78.9 21.1 -
1927 ®00000000 100.0 96.“ 3.6 hadd 1947 9000000000 lOOoO 7709 22.1 -
1928 [ZX XX T YN Y X 100.0 96.0 4;0 baded 1948 9000000000 IO0.0 76.7 23.3 hadd
1929 ©08 0000000 10000 96.2 3.8 habad 19“9 00080000 100.0 75.8 24.2 haded
1930 ®800000000 10000 9507 4.3 hadd 1950 00000000 100.0 76.1 23.9 -w
1931 (XXX XX RR L X2 100.0 9500 5.0 bkt 1951 9080000000 10000 78.0 22.0 hadd
1932 [ XX RS TR NY ¥ 100.0 93'7 6.3 haded 1952 *000000000 100.0 76.‘0 23.3 .3
1933 ceescceces 100,0 94.5 5.5 .- 1953 ceevcecens 100.0 76.4 23,1 o5
1934 ceecccvece 100.0 9.2 5.8 - 1954 seccsecoes 100.0 73.8 25,1 1.1
1935 900000000 10000 9306 6.‘0 hadd 1955 000000000 10000 73.9 24.8 1.3
1936 000000000 100.0 93.6 604 - 1956 ®e00000000 10000 73.0 25.‘. 106
1937 seeescenae 100.0 92.9 7.1 - 1957 ceeveccesce 100.0 73.2 25.2 1.6
1938 0000000000 100.0 91.3 8.7 b 1958 s0c0c0csece 100.0 69.9 2803 1.8
1939 e00000core 100.0 90.4 906 haded 1959 000000000 100.0 6808 2903 1.9
1960 soevecosces 100.0 69.0 29.1 1.9

Note: Data for 1960 are preliminary.
Source: U.S. Department of the Interior, Bureau of Mines.
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Table 8A, Bituminous Coal Mining: Average Tons Produced per ManeDay, by Type of Mining, 1920«60
Year Total | Underground | Strip | Auger Year Total ] Underground | Strip | Auger
1920 (XX XYY Y Y 4000 3.97 7.20 e 1940 s0000s00000 5.19 4;86 15.63 o=
1921 0000000000 4.20 4.18 8.28 - 19‘1 9008000000 5.20 4083 15.59 hated
1922 0000000000 &.28 4024 8.09 hadad 1942 ([ XX EXT RN Y X 5q12 4.74 15.52 A dnd
1923 ®e00c00000 4.&7 4.&3 9.32 hadad 1943 0000000000 5038 4089 15.15 bt
1924 000000000 &.56 4050 9.91 | atad 1944 000000000 5067 5.04 15089 add
1925 ([ IY XY XYY Y Y 4.52 4045 11.18 Lol 1945 ®0 00000000 5078 5.04 15.46 hndd
1926 ®0e0000000 4050 4042 11013 hadad 1946 000000000 6030 5043 15073 hadnd
1927 000000000 0Q 4.55 40&7 11006 - 1947 2000000000 6042 5049 15.93 A dnd
1928 [ XX YXXYYY Y} 4073 4061 13.02 bt 1948 s000080000 6026 5031 15928 bt
1929 [ XX XXX Y] 4.85 4.73 16.08 - 1949 [ XYY XYRY X Y 6043 5.&2 15033 haded
1930 ceecocecee 5.06 4493 16,21 we 111950 cecesccnce 6677 S5e¢75 15,66 -
1931 (XX T XYY YY) 5030 5012 17068 haded 1951 ®000000000 7004 6.08 16002 o
1932 000000000 5‘22 4.99 16.95 hadnd 1952 000000000 7047 6037 16077 20.07
1933 ceeveosces 4,78 4,60 13,59 e 111953 ceecccoces 8.17 7,01 17,62 ] 25,30
1934 [ XXX YYY Y] 4040 4023 13.28 -=e 1954 ®00 8000000 9047 7.99 19.64 24.12
1935 000000 OCOS 4050 4032 12.01 Al 1955 00000000 9.84 8028 21.12 22022
1936 0000000000 4-62 40&2 13091 bdad 1956 ([ TEXXTY X RY ] 10.28 8562 21.18 24.85
1937 0000000000 &069 ot bded bt 1957 ®000000000 10.59 8991 21064 26.19
1938 cceececcee 4,89 4,60 15,00 we 111958 cececncces | 11433 9,38 21.54 1 28.15
1939 000000 OOGOIS 5025 4.92 14.68 o 1959 000000000 12022 10008 22065 28.77
1960 [ XX Y XYY YY) 13030 badad e Lol
Notes Average tons produced per maneday represent the net marketable tons for the year divided by the

total number of man-days worked by mineworkers.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Dashes indicate data not available.

Sources

Bureau of Mines employment data do not cover some store and
office workers, but include certain supervisory and technical workers excluded from BLS data on production
workers,
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Table 8B, Bituminous Coal Mining: Number of Draglines and Shovels in Use, by Type, 1932-59
Year Diesel and gasoline Electric and diesel electric Steam-powered
1932 000000000000 00000000000000 61 105 166
1933 900000000 000000000000008000 103 117 169
1934 .............‘QO....0.0...O 1‘&9 121 188
1935 0000000002000 00000CROINDNOGIIY 194 139 174
1936 Q0002000000000 00°00000000 00 223 151 188
1937 0000000000000 00000000000 huded hadad -
1938 G000 00000800000006000000%000 Mo 155 142
1939 0000000800000 000000000 0800 524 184 206
1940 9000000000000 0000000000000 697 194 180
1941 9000000000000 000000000000 0 911 210 200
1942 0000000008000 0000008000000 1’020 219 199
1943 0000000000000 0000000000%00 1’433 234 172
1944 V0000000800000 000000000000 1’902 244 166
1945 Q0000000000000 000°00008000 2,042 256 141
1946 0000000000000 0000000000000 2’372 261 111
1947 0000000000000 0000000800000) 2’870 301 83
1948 900000000 00000000000000000 3’321 337 5“
1949 G000 0000200000000 0000000000 3’173 352 51
1950 000000000000 00000000000010 3’487 348 42
1951 000.....000.........'0.0... 3’438 346 26
1952 000000000 00000000000000000 3’184 321 19
1953 0000000000000 000000000000 3’075 317 17
195“b 0000000200000 00000009%000000 2’991 381 18
1955 [ XX A NS AN Y XX R RY RN NN NN NY ) 2,940 315 10
1956 Q0000000000000 000000000000 3’279 421 5
1957 ..0..0.0.’..O.....O......Q 3’228 489 6
1958 00000000000 000000000000000 2’922 588 5
1959 V0000000000000 000000000%000 2’886 524 7

Notet

Sources

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Dashes indicate data not available.
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Table 9, Bituminous Coal Mining:

Trends in Coal Processing, 1920-59

Number of Percent of coal Percent of coal
Percent of Percent of coal Percent of coal
Year processing mechanically mechanically
plants cleaned refuse removed crushed dust treated thermally dried
1920 [ XX XX XXX hadnd 3.3 - = - -
1921 00000008 »w 304 .= - Ty —--
1922 [ XXX XX YY) htnd 306 o= - - -
1923 (XX XXX XX ] hadd 308 - - - -
1924 0000000 haded - Ll - - -
1925 00 s000S - L 1] - - - -
1926 XYY XYY Lded Ll - .- - -
1927 [ XXX XYY Y] - 5.3 - -w .o -
1928 (I XX NT X J 236 5.7 Ll - - -
1929 seescece 280 649 8.6 - .- -
1930 ceeveces 297 8.3 9.0 - - -
1931 (A X XX AN X ] 312 9.5 8.5 - - -
1932 000000800 309 908 8.0 - - -
1933 seecceee 290 10.4 8.3 -- - -
1934 seccccee 293 11,1 8.6 .. - .o
1935 [ XX XXX X X ) 320 12.2 8.3 Ldd -»- -
1936 [ X XX XXX X J 342 13.9 9.0 - - -
1937 XXX XX Y X - 14.6 - - - -
1938 cevesese 374 18,2 10.9 - - -
1939 seevecee 366 20,1 10.6 - - -a
See note and source at end of table,
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Table 9. Bituminous Coal Miningt Trends in Coal Processing, 1920«59-<Continued
Number of Percent of coal Percent of coal
- Percent of . Percent of coal Percent of coal
Year pr:(lzi:::ng mezl{::'i‘::lly refuse removed me:hr::ti‘::uy dust treated thermally dried
1940 ceeesoee 387 22,2 11,6 7.7 7.7 -
1941 covecece 417 2249 11.9 - 747 .-
1942 seeveesce 438 2444 12.6 .o 6.0 -
1943 cececese 432 2447 13.0 - 4.5 .-
19‘04 20000000 439 2506 12.8 1008 500 -
1945 eeveccee 439 25,6 14.5 12.3 5.8 -
1946 covocese 445 26,0 15.3 12,5 6.9 --
19‘7 [ Z XX XN X T ) 461 2707 15.6 14.1 802 -
1948 ceevocee 502 30.2 16.0 15.3 8.4 -
1949 ececcace 571 351 16.8 17.7 9.5 --
1950 coevocce 612 38,5 16,7 19.7 10,5 --
1951 ecececse 631 45,0 17.2 22,2 11.0 o
1952 seecsece 625 4847 17.1 23.2 11.0 o
1953 ceeccene 611 52.9 18,2 25.5 10.7 -
1954 09000000 613 59.& 18.9 31'2 1404 - -
1955 (XXX T YY) 575 58.7 18.7 3408 1305 hatad
1956 eevccece 583 5844 18.6 34.4 12.9 -
1957 ceeccose 593 61,7 19.3 35.0 12,5 -
1958 0000000 573 63.1 1903 3508 1310 12.2
1959 ececoveee 555 65.5 20.0 3647 13.3 13.3

Notes Dashes indicate data not available,

Sourcet U.S. Department of the Interior, Bureau of Mines.
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Table 10A., Bituminous Coal Mining: Indexes of Output per Man-Hour and per Worker, 1920-60

/T1947=1007
k
=1 Output per-- I Qutput per-=
Production ‘ Production
Yeaxr worker Produﬁtion Employee | Year worker Produ:tion Employee
man=hour workexr man=-hour worker

1920 T YR Y XY X1 59.2 63.5 hafnd 1940 s00cesscne 92.6 70.5 7101‘
1921 cececcccse 62.1 44,6 indd 1941 sececences 93.0 7904 80.4
1922 seeecocses 63,2 42,9 it 1942 sev0cccees 91.6 81.7 82.7
1923 ceeevvanes 66.0 56.0 .- 1943 ceavcosces 88,1 90.0 9.1
1924 seecconsvee 67.0 54.6 - 1944 cevecscces 91.4 98,4 99.7
1925 s000ssvece 66.6 61.8 .- 1945 cevecosese 94,2 100.4 101.4
1926 [PYRRRYYR XY 66.1 67.5 it 1946 evsvoecccce 9708 9508 9606
1927 L E XN R X NN N ] 67.1 61.0 bdnd 19‘7 900000000 100.0 100.0 loo.o
1928 ®sessccvece 69.5 67.0 .- 1948 seeesesose 100.0 93.0 9207
1929 cevcoceces 71.5 74,3 .- 1949 cevenccess 104.4 75.7 75.0
1930 [ A E N NN NN NN 7“.4 67.5 .- 1950 92000000000 114.5 95.9 94.,8
1931 cecevacece 77.9 59.7 - 1951 ceevevocee 113.8 97.8 9608
1932 [ A X R X RE N NN ) 76.5 56'4 .- 1952 (A XX R RN AN ] 120.1 97.8 95.8
1933 soecesence 72.7 58.1 - 1953 ceececence 129,0 108.9 . 106.6
1934 cveevecees 74,1 54,2 - 1954 coeececces 149.2 119.2 115.5
1935 cecenccccee 76.1 54,4 .- 1955 ceeeccccse 159.9 147.8 143.2
1936 t000cccoce 79.7 62.3 e 1956 YR rrxxxi 16‘0.3 152.5 1‘07.7
1937 cocecesece 81.6 61.7 .- 1957 cococecees 166.9 150.3 144,2
1938 cevevccces 85.9 54.7 il 1958 ceevccvoce 179.2 150.2 141.4
1939 ccecvecces 89.1 67.7 68.6 1959 seecvcccns 193.3 175.7 165.1

1960 covcccvcce 212,5 189.0 174.9

Note: Indexes for 1920 to 1934, inclusive, have not been previously published. Indexes for 1960 are preliminary.
Index of output per production worker man-hour are derived from an index of coal production based on Bureau of Mines data
and from an index of man-hours based on BLS data on production worker employment and average weekly hours. The data on
average weekly hours cover payroll hours, which include hours at the mine plus company paid sick leave, holidays, vacations,
etc., adjusted to exclude travel time for underground employees. Production worker employment covers production and related
workers through the working foreman level. BLS data for all employees cover production and related workers and adminis-
trative, supervisory, professional, and clerical employees.

Dashes indicate data not available.
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Table 10B, Bituminous Coal Mining:

Indexes of Unit Labor Requirements, 1920-60

[1947=1007
Labor requirements per unit Labor requirements per unit
Year All Production Production Year All Production Production
worker worker

employees man-hours workers employees man-hours workers
1920 (A X XN RN X NN - 169.0 157.5 1940 [ A XN R X XN 14001 10709 1“108
1921 o090 00000 0 - 161.2 22“.1 1961 A X EN X R X X1 12&.4 107'4 125'9
1922 (A EXNEN NS inded 158.3 232.8 1942 [ EXEXRXEN T 12009 109.2 122o4
1923 s8e0s00000 - 151'5 178.7 1943 [ EXEY R R XX 109.8 113.5 1it.1
1924 esscencoce Ldd 149.0 183-3 1944 secosecee 100.3 1090& 10106
1925 (RN N XN N NN - 149.9 161o8 1945 ®oevsoesee 98.6 106.1 99.6
1926 eevoeonses - 151.3 148.1 1946 coeevcesns 103.5 102.2 104.4
1927 ®eo 0000000 - 1“9.0 16“.1 1947 fesssovses 10000 100'0 10000
1928 os0sssve - 144.0 109.2 1948 secscsore 107.9 99.9 10706
1929 (AR N NN RN N N - 140.0 13‘.6 1949 (IR RN ER] 133.3 95.8 13200
1930 ceavescoce -- 134.4 148.0 1950 sesecscnes 105.5 87.3 104.3
1931 ®esscesvee - 128¢8 167.5 1951 ts0ecsves 10303 8708 10202
1932 veceecesene bkt 130.5 177.2 1952 seosescen 104.3 83.2 10203
1933 teevenenne -- 137.4 172.0 | 1953 sececcnee 93.8 77.5 91,9
1934 ®seccscvee badad 134.9 18“.6 1954 se0ceenes 8606 6701 83.9
1935 LR NN R XN NN N ] - 131.“ 183.7 1955 (A A XN NN RN ] 69.8 62.5 6707
1936 00t o000 hadiad 125'4 160.6 1956 (A NN R R RN ] 67.7 6009 6506
1937 (E X RN NN NN] - 122.5 162-1 1957 s000s000e 69.& 59-9 6605
1938 seee0ever e - 116.5 183.0 1958 s00ss00ee 70.7 55.8 66.6
1939 vecececens 145.7 112.1 147.6 1959 cecececee 60.6 51.7 56.9

1960 ®eccccons 57.2 a609 5209

Note:
table 10A.

Indexes of unit labor requirements are the reciprocals of the indexes
Footnotes to table 10A applicable.

Dashes indicate data not available, Data for 1960 are preliminary.
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Table 10C. Bituminous Coal Mining: Average Annual Rates of Change in Output per Man-Hour,
Selected Periods, 1919-~59

Average annual Average annual
percent increase percent increase
Postwar and preceding periods: Pecade changes:
1919'&7 0000000000 s0es et 109 1919-29 9000000000000 0c00 0000 2.0
1947'59 2000000000000 00s08000000 601 1929-39 0000000000000 00800000 0 108
1939-49 0000080000000 0000000 1.4
1949‘59 900000000t 00000000000 60‘

Note: Average annual increases calculated by least squares of the logarithms,

Table 10D. Bituminous Coal Mining: Average Annual Rates of Change in Output per Man=Hour and
Tons per ManeDay, 1949-59

Qutput per man-hour Tons per man-da
All Production All
Period employees workers mines Underground Strip
Ayergse annnal;percent increase

1949-54 [ E AR EE NN NN NNENNENNYNZY ] 6.0 6.5 7.6 7.7 4.8
1949-52 000000060000 000 4.3 402 5'0 5.6 3.0
1952-54 ®eeoo000enooee 10.7 1105 12.6 1200 802
1954‘59 0000000000000 4.1 4.8 5.1 4.6 2.3
1954-57 ®0ec0ccecnsovee 3.8 3.7 3.9 3.7 300
1957'59 o0 G000 e00en0be 6.3 706 7.4 6.4 2.3

Note: Because of changes in the proportion of coal mined in underground and strip mines, the average
-annual rates of change in tons per man-day of all mines may lie outside the range of average changes shown
for the components. Average annual increases calculated by least squares of the logarithms. The indexes of
output per all employee man-hour, underlying these calculations, are described in table 10A. Proportions
mined in underground and strip mines are shown in table 7B.

Sources: Output per manehour from U.S. Department of Labor, Bureau of Labor Statistics. Tons per
man-day from U.S. Department of the Interior, Bureau of Mines.
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Table 11, Indexes of Output per Man-Hour: Bituminous Coal Mining and Selected Major Sectors of the Economy, 1939-60

[T947=1007
Year Bituminous coal mining Total private economy | Agriculture [NonagriCulture
(Man~hours of all employees) (Man<hours of all persons)
1939 000000000000 0000 0 89.0 80.2 89.5 8607
1940 [FEXEXEENEE NN N AN NN N 3 92.6 84.1 88.7 88.3
1941 I RN NN NNNE RN NN ] 9306 88.8 97.1 91..2
1942 000000000000 000S 92.5 89.7 101'4 9102
19‘3 2000800800000 0000 89.& 9100 9406 92.5
19“ 2060000008000 00OO 93‘0 9702 97.3 99.2
1945 000000 SOOOROLIBSIOIOGIINDS 95.6 101.9 98.6 103.9
19&6 I RN R RN RN RN NN N NN N ] 98.5 99.3 103.6 100.0
1947 XXX NN NN N NN ] 10000 lw.o 100.0 10000
1948 vececvceccrcscsce 99.3 103.6 118.3 101.9
1949 [ XX RN RNRRR NN RN N ] 10007 10606 11209 105.9
1950 9000000000000 0000 111.6 11&'2 128.& 111.6
1951 0000000008000 0000 111'3 117.1 126.5 113.4
1952 [ EE N ERENENN NN NNN X N 115.8 119.6 137.6 11“9
1953 [ FY N RN RN NN NN NNRX ] 124.6 12605 153.1 11801
1954 cececsncscocscene 141.0 126.8 163.9 119.9
1955 ceecevvccscvccoce 153.3 132.4 169.6 125.0
1956 2000006000000 00000 157.4 132.7 172.8 12"6
1957 I AN A N EEN R XN NNNNNN] 158.1 137.5 18402 12804
1958 [ I E RN N X X EN N XX N NNN] 16‘07 141.1 200.7 130.9
1959 20000000000 000000 178.5 146.9 20009 136.5
19w 900800000000 00000 192.5 150.7 21205 13903

Note: Index of output per man-hour of all employees in bituminous coal has not been previously published. This
index is based on an index of coal output and an index of man-hours for all employees derived from BLS published data
on average weekly hours and employment of production workers and from BLS data on employment of nonproduction workers
and an assumed constant &40-hour week. Proprietors and unpaid family workers are excluded from these estimates, The
indexes of output per man-hour for the total private economy, agriculture and nonagriculture, are based on indexes of
real product and indexes of man-hours of all persons engaged. Indexes of real product are based on a measure of value
added in constant dollars and differ in concept from the physical output index used in the bituminous coal index. The
man-hours indexes cover estimated hours of all persons engaged, including proprietors and unpaid family workers, and
are based primarily on BLS establishment data,

Indexes for 1960 are preliminary.
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Table 12. Bituminous Coal Mining: Output per Man-Shift in Underground Coal Mines, United States

and Europe, 1947 and 1959

Percent

Country 1947 1959 increase,

1947-59
United States cecesscvcceccececscsssscccosscncsone 5.49 10.08 83.6
France $000000000000000000000000000000000000000000 1.05 1.89 80.0
Uni ted Kingdm ©0000000000000000000000000000000000 1,61 1.90 18.0
West Gmy 0000000000000000000000000000000000000 1.32 2.03 53.8
BGIS!M 000000000000000000000000008000000000000000 95 1.39 46,3
The Netherlands seecscecccccccscsoceccccssscssccnse 1.81 1,78 147
Poland 0000 OGP 0000000000600 000000000060080000600000000 1.86 1.91 2.7

Note: Data for the United States and other countries are not strictly comparable and may be used only as
broad indicators of long=-term trends. U.S. data are on a man-day basis and include all production and develop-

ment workers engaged in bituminous coal and lignite production.

basis, include only underground workers, and exclude the production of lignite.

European data are on an undefined man-shift

Source: United Nations Economic Commission for Europej U.S. Department of the Interior, Bureau of Mines,
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Table 13. Bituminous Coal Mining: Output Per Man-Day in the United States and U.S.S.R., Selected Years

Levels of output per man-day (short tons)

United States U.S.S.R.
Total Underground Strip Total Underground Strip
‘#

1940 [ X XN R RSN E N SR NNNNNY ) 5019 4086 15.63 1046 1.42 3.19
1945 0090000000000 06000CFTS 5.78 5'04 15.46 1007 096 3092
1950 0000000040000 00000 6.77 5.75 15066 1.43 1.32 4.61
1955 0000000000000 000000 9.84 8.28 21012 1084 1.58 8.41
1957 0000 GO0 COCCOOEIBIOGIOONDS 10.59 8091 21.64 1.91 -w -w
1958 0000000000000 000000 11033 9.38 2105& 1095 hadad -
1959 0000000080 0008000000 0 12.22 10.08 22.65 - o oe

Indexes of output per man-day (1945=100)

1940 0000000000000 0000000 89.8 9604 101.1 136.4 147.9 81.4
1945 ceeeoescecccssescans 100,0 100.0 100.0 100.0 100.0 100.0
1950 seeccecoccocscsscene 117.1 114,.1 101.3 133.6 137.5 117.6
1955 0006000000000 00000000 170.2 164.3 136.6 178.5 164.6 214.5
1957 00000000000 009 08000 18302 17608 14000 178.5 hadd baded
1958 200000 000000000000 196.0 18601 139‘3 182.2 - -
1959 ©0000000000000000000 209.7 bdd L - ow o

Notet U.S.S.R. data include anthracite production and are for mines under the Ministry of Coal Induse
tries only.

Dashes indicate data not available,

Sources: Some Aspects of the Coal Industry of the U.S.S.R., Information Circular No. 7876 and published

materials, U.S. Department of the Interior, Bureau of Mines,
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Table 14, Bituminous Coal Mining: Production Trends, 1920-60

Indexes of production Indexes of production
Production (1947=100) Production (1947=100)
Year (thousands Year (thousands

of net Bitumi- I::::I Total of net Bitumi- I:::i; Total
tons) nous Produce private tons) nous Produce private

coal tion GNP coal tion GNP

1920 ccecee 568,667 90.2 39.9 45,0 1940 cavess 460,772 73.1 66.9 72,5
1921 ccecee 416,922 66.0 30,7 41.0 1941 .eceee 514,149 81.5 86,1 83.2
1922 ceeces 422,268 67.0 38.9 48.1 1942 cocone 582,693 92.4 105.7 90,5
1923 cevese 564,565 89.6 4645 54.3 1943 ceceee 590,177 93.6 126.3 95.0
1924 ceveee 483,687 7647 43.5 54.1 1944 vecnee 619,576 98.2 124.3 100.1
1925 ceceece 520,053 82.5 48.0 58.8 1945 veceeo 577,617 91.6 107.3 99.0
1926 csceee 573,367 91.0 50,8 62,2 1946 cecvee 533,922 84,7 90.1 97.3
1927 eseeoe 517,763 82.1 50.7 61.9 1947 cevesce 630,623 100.0 100.0 100.0
1928 ceccee 500,745 79.4 52.9 62.4 1948 cevees 599,518 95,0 104.3 104,.1
1929 eeeecee 534,989 84.9 58.5 66.1 1949 seevee 437,868 69.3 98.5 103.5
1930 eeeeee 467,526 742 48,7 59.2 1950 ceccee 516,311 81.9 114.1 113.0
1931 covese 382,089 60.6 40,3 54,7 1951 cceeee 533,665 84.6 123,7 119.9
1932 ceeves 309,710 49.1 31.6 46,1 1952 ¢.000e 466,841 73.9 128.5 123.5
1933 ceecee 333,631 52.9 37,2 44,3 1953 ceceee 457,290 72.4 139.2 130.2
1934 ceeves 359,368 57.0 40.4 48.2 1954 cevese 391,706 62.0 130.8 127.5
1935 coceee 372,373 59.1 46,8 53.4 1955 seeese 464,633 73.6 147.1 138.9
1936 coceee 439,088 69.6 55.4 60.3 1956 seceece 500,874 79.3 152,.2 141.8
1937 ceceee 445,581 70.7 60.6 64,6 1957 ceceee 492,704 78.0 153.3 144.6
1938 ceeoee 348,545 55.3 47.9 60.9 1958 eceeee 410,446 64.9 142.4 141,.6
1939 ccecee 394,855 62.6 58.4 66.4 1959 eceesee 412,428 65.2 160.6 151.9
1960 coveee 413,000 65.5 165,7 156.0

Note: The index of bituminous coal production is based on the total net production in tons. The index of industrial
production (from the Federal Reserve Board) combines indexes for bituminous c¢oal and other industries with value added
weights; the index of private GNP is based on the value added in constant dollars for industries in the private sector.

Data for 1960 are preliminary.

Sources: Data on bituminous coal production are from the U.S. Department of the Interior, Bureau of Mines; index of
industrial production are from the Federal Reserve Board; and index of private GNP, from the U.S. Department of Labor,
Bureau of Labor Statistics.

99

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table 15. Bituminous Coal Mining: Trends in Capacity and Capacity Utilization, 1920-60
Idle Idle

Capacity capacity Percent of Capacity capacity Percent of

Year (millions (millions capacity Year (millions (millions capacity

of tons) of tons) utilized of tons) of tons) utilized
1920 coevcocses 725 156 78.2 1940 cosevseses 639 178 72,1
1921 seeevscees 781 365 53.3 1941 ceeeeevacs 666 152 77.1
1922 90000 OOSIN 832 410 50.8 1942 [ I X E RN R XX 663 80 87.9
1923 [ AN KR NN XX N ] 885 320 63.8 1943 2900000000 626 36 9&.3
1924 sceeveasse 792 308 6l.1 1944 seoevscose 624 4 99.3
1925 0000000000 7“8 228 69.5 1945 000000000 620 42 93.2
1926 sseecccces 747 174 76.8 1946 ceecovcnss 699 165 76.4
1927 soceoevece 759 241 68,2 1947 seeecocacs 755 124 83,6
1928 coeocecece 691 190 72,5 1948 ceececscce 774 174 77.5
1929 900000000 679 144 78.8 1949 000000000 781 343 56.1
1930 (X XX R R NR NN 700 232 66.8 1950 20000000 790 274 65.2
1931 scecccvens 669 287 57.1 1951 seeescsces 736 202 72,5
1932 cececccssce 594 284 52.1 1952 seecovecee 703 236 66.4
1933 seevvcenee 559 225 59.7 1953 ¢ecocccess 670 203 68.3
1934 see0eccosce 565 206 63.6 1954 ceveeceesne 603 211 65,0
1935 [ XX XA RN XX N J 582 210 64.0 1955 (A A E X RN N NN ] 620 155 74.9
1936 escecocces 618 179 71.0 1956 coveccescee 655 154 7645
1937 sevecccnss 646 200 69.0 1957 veesencces 680 187 72,5
1938 (AR RN N NXN] 602 253 57.9 1958 2000000000 625 215 65.7
1939 [ AR ENE R XN J 621 226 63.6 1959 000000000 614 202 67.1
1960 cocovscces 591 178 69.9

Note:

year at that year's average output per day.

Metallurgical and Petroleum Engineers.

utilized represents production divided by capacity.

Data for 1960 are estimated.

Source:
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U.Se Department of the Interior, Bureau of Mines.

100

Idle capacity represents capacity less actual production.

The Bureau of Mines defines capacity as the industry's potential output if all mines operated 280 days per
The 280-day standard was suggested by the American Institute of Mining,

Percent of capacity



Table 16, Bituminous Coal Miningt Changing Structure of Employment, Production, and Assets, Selected Years

Employment
1948 Percent change, 1948458
Size class
Number of Number Percent of } Percent Number of Number Share of
employees of mines employment | of mines employees of mines employment
All MiNeS cecccesscscccsvccee 386’263 10000 100 0 -57.1 -
500 employees and ovVer cecsee 1.5 «67.9 «25,2
100 to 499 employees XXX Y} 200,396 927 51,9 12,1 -62.4 «63.3 «12,3
10 to 99 employees ceesscsses 83,950 2,864 21.8 37.5 «48,.0 «29,5 21.1
1to9 employees ev00s00ssces 20,223 3’731 5.2 48,9 1.0 33.5 136.,5
Production
1947 Percent change, 1947-59
Millions Number Pzrcentl Percent Millions Number Share of
f tons of mines Of tota of mines of tons of mines production
° tonnage
All mines e0cB0000s00GOIRROIOY 630.5 8,700 100.0 100.0 «34.7 -11.3 -
500’000 tons and OVETr eecevce 261,7 303 41.5 3.5 «2145 =30.,0 20.2
100,000 to 499,000 tons eeeee 243.4 1,116 38.6 12,8 «52.2 -5444 2649
10,000 to 99,000 tons sesceee 109.8 3,369 17.4 38.7 =3642 -=30.8 - 243
Less than 10’000 tons scsecee 15.6 3,912 2.5 45.0 29.5 19.3 96,0
Assets
1947 Percent change, 1947-57
Percent
Number of Total Percent of of all Number of Total Share of
corporate assets industry corporate coxrporate agsets assets
returns (thousands) assets rzgurns returns (thousands) se

All corporate returns eceseces

1,598

- 30

350,000,000 and above seeecee 2 250,0

$1,000,000 to $49,000,000 ... 260 1,213,992 67.9 1643 =23.4 = 4.3 =27.7
$100,000 to $999,000 cecocses 730 265,179 14.9 45.7 22,7 =27.1 =45,0
Under $100,000 X 606 22,924 1.3 37.9 28,5 - 1.7 -23.1

Note:

Source:

See table 3A for comparison data.

Employment data are from Accident Analysis Reports, U.S. Department of the Interior, Bureau of Mines;

production data, Minerals Yearbook, U.S. Department of the Interior, Bureau of Mines; assets data, Statistics of Income,

Coxporations, U.S. Treasury Department, Internal Revenue Service.
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Table 17A. Bituminous Coal Mining: Consumption of Mineral Fuels and Waterpower in the United States, 1920-60
[In trillion B.t.u.'s]

Bitue Petro- Bitu~ Petro~
winous leum Natural Total minous leum Natyral er
Year Total coal and | prod- gas Other Year coal and § prod- gas oth
lignite [ ucts lignite | ucts
1920 +eee | 19,782 13,325 2,634 869 2,954 1940 cees | 23,908 11,290 7,487 2,969 2,162
1921 .... | 16,410 10,266 2,674 732 2,738 1941 ceee | 26,625 12,893 8,204 3,215 2,313
1922 ,.e0 | 17,215 11,185 3,071 841 2,118 1942 .0e0 | 27,897 14,149 7,667 3,469 2,612
1923 ,... | 21,685 13,598 4,030 1,122 2,935 1943 ooee | 30,442 15,557 8,228 3,860 2,797
1924 .00 | 20,453 12,681 3,764 1,273 2,735 1944 .00 | 31,821 15,447 9,261 4,217 2,896
1925 .... | 20,899 13,079 4,156 1,336 2,328 1945 +e0e | 31,541 14,661 9,619 4,464 2,797
1926 oo | 22,495 13,954 4,331 1,484 2,726 1946 ++e0 | 30,494 13,110 9,987 4,582 2,815
1927 +o00 | 21,828 13,095 4,377 1,644 2,712 1947 +oe0 | 32,870 14,302 10,803 5,082 2,683
1928 .... | 22,381 13,069 4,763 1,788 2,761 1948 .ee0 | 33,994 13,622 11,938 5,652 2,782
1929 .ee0 ] 23,756 13,612 5,294 2,188 2,662 1949 ... | 31,604 11,673 11,459 5,949 2,523
1930 ..o | 22,288 11,921 5,652 2,212 2,503 1950 .o | 34,153 11,900 12,706 6,933 2,614
1931 ... |} 18,799 9,743 4,965 1,915 2,176 1951 o0 | 36,913 12,285 13,974 8,122 2,532
1932 4000 ] 16,392 8,041 4,590 1,752 2,009 1952 +eee | 36,576 10,971 14,380 8,714 2,511
1933 ..e0 | 16,900 8,323 4,844 1,744 1,989 1953 oo [ 37,697 11,182 15,092 9,162 2,261
1934 ...0 } 17,937 9,008 4,818 1,980 2,131 1954 oo | 36,360 9,512 15,090 9,596 2,162
1935 «eee | 19,107 9,336 5,499 2,143 2,129 1955 ceee | 39,956 11,104 16,328 10,428 2,096
1936 .00 | 21,418 10,697 6,124 2,405 2,192 1956 eeee | 42,007 11,338 17,418 11,043 2,208
1937 seee | 22,751 11,286 6,604 2,676 2,185 1957 eeee | 41,920 10,838 17,328 11,658 2,096
1938 +ses } 19,880 8,811 6,465 2,557 2,047 1958 .ees } 41,483 9,607 17,418 12,235 2,223
1939 +.ee } 21,589 9,854 6,841 2,760 2,134 1959 ¢e00 | 43,411 9,596 18,307 13,339 2,169
1960 ceee | 44,864 9,928 18,616 14,125 2,195

Note: Data through 1959 are on a 48-State basis, except bituminous coal and lignite, which include Alaska for all
years. Data for 1960 are on a 50-.State basis. Other includes sum of waterpower and anthracite. In 1960, waterpower
equaled 1,766 trillion B.t.u.'s and anthracite, 429 trillion B.t.u.'s.

Data for 1960 are preliminary.

Source: U.S. Department of the Interior, Bureau of Mines,
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Table 178. Bituminous Coal Mining: Percent Distribution of Consumption of Mineral Fuels and Waterpower in the
Dnited States, 1920-60

Bitu- Petro~ N 1 Bitu- Petro-
ea: Total minous leum atura minous leum Natural
Year coal and | prod- gas Other Yeer Total coal and | prod- gas Other
lignite ucts lignite ucts

1920 .eeve] 100.0 67.4 13.3 4.4 14.9 1940 ¢eees] 100.0 47,2 31.4 12.4 9.0
1921 .....] 100.0 62,6 16.3 44 16,7 1941 .....] 100.0 48,4 30.8 12,1 8.7
1922 .....} 100.0 65.0 17.8 4.9 12.3 1942 se0ee] 10040 5047 27,5 12.4 9.4
1923 +see.f 100.0 62.7 18.6 5.2 13.5 1943 ceeeel 100.0 51.1 27.1 12,6 9.2
1924 .....] 100.0 62.0 18.4 6.2 13.4 1944 oeees] 100.0 48,5 29,1 13.3 9.1
1925 (A XN X ] lw.o 62.6 1909 6.& 11.1 19‘5 (X XX X J 1w00 6605 30.5 14.1 8.9
1926 .....] 100.0 62.0 19.3 6.6 12,1 1946 ooeee] 100.0 43,0 32.8 15.0 9.2
1927 ceeeef 100.0 60.0 20.0 745 12,5 1947 +ee.e] 100.0 43.5 32.9 15.5 8.1
1928 ,....} 100.0 58.4 21.3 8.0 12.3 1948 coeee] 100.0 40.1 35.1 16.6 8.2
1929 ¢ee..} 100.0 57.3 22.3 9,2 11,2 1949 +eeee] 100.0 36.9 36.3 18.8 8.0
1930 ceee.] 100.0 53.5 25.4 9.9 11.2 1950 seeee} 100.0 34.8 37.2 2043 7.7
1931 .,...} 100.0 51.8 26.4 10.2 11.6 1951 ¢cees] 100.0 33.3 37.9 22.0 7.8
1932 ceese] 100.0 .1 28.0 10.7 12,2 1952 +oeee] 100.0 30.0 39.4 23.8 6.8
1933 .....] 100.0 49.2 28.6 10.4 11.8 1953 ¢eeee] 100.0 29.7 40.0 24,3 6.0
1934 .....] 100.0 50.2 26.8 11.1 11.9 1954 ceeee] 100.0 26.2 41.5 26.3 6.0
1935 ,..0e] 100.0 48.9 28.8 11.2 11,1 1955 ceeee] 100,0 27.8 40.8 26.1 5.3
1936 ce.se] 100.0 49,9 28,6 11.3 10.2 1956 cecesf] 100.0 27.0 41.5 26,3 5.2
1937 seeee} 100.0 49.6 29.1 11.7 9.6 1957 .eeee] 100.0 25.8 41.4 27.8 5.0
1938 .....} 100.0 44,3 32.5 12,9 10.3 1958 ceeee] 100.0 23,1 42.0 29,5 S.4
1939 ..e0.] 100.0 45.6 31.7 12.8 9.9 1959 seeee] 100.0 22.1 42.2 30.7 5.0
1960 ¢see.] 100.0 22,1 41.5 31.5 4.9

Note: Based on table 17A. Other includes sum of waterpower and anthracite. In 1960, waterpower equaled 3.9 percent
and anthractte, 1.0 pezrcent.

Data for 1960 are preliminary,

Source: U.S. Department of the Interior, Bureau of Mines.
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Table 18A. Consumption of Bituminous Coal, by Major Consumption Classes, 1933-60

[In thousands of toq§7

. Total domestic cone Retail Industrial use, Electric

Year sumption and exports Railroads deliveries except coke Coke ovens utilities Exports
1933 seceees 326,722 72,548 77,396 100,564 40,089 27,088 9,037
1934 escesoe 354,683 76,037 83,507 108,585 45,978 29,707 10,869
1935 seesees 366,068 77,109 80,444 117,322 50,515 30,936 9,742
1936 oeevsee 418,948 86,391 80,044 137,812 65,942 38,104 10,655
1937 eeevece 443,922 88,080 76,331 150,819 74,502 41,045 13,145
1938 s400000 346,711 73,921 66,498 112,796 46,626 36,440 10,430
1939 cevevee 387,688 79,072 68,770 122,438 63,514 42,304 11,590
1940 esveces 447,376 85,130 84,687 130,581 81,386 49,126 16,466
1941 eeseeses 512,855 97,384 94,402 147,303 93,138 59.888 20,740
1942 csees0ee 562,993 115,410 102,141 158,177 100,850 63,472 22,943
1943 seoeene 619,633 130,283 120,121 166,897 102,460 74,036 25,836
1944 seeesee 615,631 132,049 122,112 153,486 105,296 76,656 26,032
1945 cveesss 587,523 125,120 119,297 148,198 95,349 71,603 27,956
1946 co0osee 541,595 110,166 98,684 139,505 83,288 68,743 41,209
1947 coeovee 614,558 109,296 96,657 149,129 104,800 86,009 68,667
1948 seocese 365,839 94,838 86,794 135,351 107,306 95,620 45,930
1949 sescsses 473,380 68,123 88,389 117,180 91,236 80,610 27,842
1950 sesecee 479,670 60,969 84,422 116,704 103,845 88,262 25,468
1951 .seeeces 525,630 54,005 74,378 125,175 113,448 101,898 56,726
1952 4s4c0cee 466,400 37,962 66,861 113,011 97,614 103,309 47,643
1953 seveose 460,558 27,735 59,976 113,930 112,874 112,283 33,760
1954 ceeevee 394,101 17,370 51,798 93,266 85,391 115,235 31,041
1955 secenses 474,689 15,473 53,020 106,992 107,377 140,550 51,277
1956 cevsose 501,411 12,308 48,667 110,987 105,913 154,983 68,553
1957 sescese 490,114 8,401 35,712 104,137 108,020 157,398 76,446
1958 sevence 416,983 3,725 35,619 97,851 76,580 152,928 50,280
1959 sesveoe 403,483 2,600 29,138 89,549 79,181 165,788 37,227
1960 secsves 416,861 2,113 30,405 93,037 81,000 173,811 36,495

See note and source in table 18B, p. 104,

104

Digitized for FRASER

http://fraser.stlouisfed.org/

Federal Reserve Bank of St. Louis



Table 18B. Percent Distribution of Consumption of Bituminous Coal, by Major Consumption Classes, 1933-60

Total domestic cone Retail Industrial use, Electric
Year sumption and exports Railroads deliveries except coke Coke ovens utilities Exports
1933 sececee 100.0 22,2 23,7 30,7 12.3 8.3 2,8
1934 secoeee 100.0 21.4 23.5 30.6 13.0 8.4 3.1
1935 seececes 100.0 21,1 22,0 31.9 13.8 8.5 2.7
1936 es0sd0 e 10000 20.7 19.2 32.8 15.7 9.1 2.5
1937 cesccee 100.0 19.8 17.2 34,0 16,8 9.2 3.0
1938 ceevces 100.0 21,3 19,2 32.6 13.4 10.5 3.0
1939 ceeesee 100.0 20.4 17,7 31,6 16.4 10,9 3.0
1940 sevecee 100.0 19.0 18.9 29.2 18,2 11,0 3.7
1941 sceenee 100.0 19.0 18.4 28,7 18.2 11,7 4.0
1942 4eseeee 100,0 2045 18,1 28,1 17.9 11.3 4.1
1943 seoecee 100.0 21,0 19.4 27,0 16.5 11.9 4.2
1944 cecenee 100.0 21.4 19,8 25,0 17.1 12,5 4,2
1945 ceccase 100.0 21.3 20,3 25,2 16,2 12,2 4.8
1946 sevevee 100.0 20.3 18.2 25.8 15.4 12,7 7.6
1947 ceencse 100.0 17,8 15.7 2442 17.1 14,0 11.2
1948 eoeesoe 100.0 16.8 15.3 23.9 19.0 16,9 8.1
1949 ceecese 100.0 14.4 18,7 24,7 19,3 17,0 5.9
1950 sescese 100,0 12.7 17.6 24.4 21,6 18.4 5.3
1951 seveecs 100.0 10.3 14.2 23,7 21.6 19.4 10,8
1952 sqeosee 100.0 8.1 14,3 24,3 20.9 22.2 10.2
1953 cevecee 100.0 6.0 13.0 24,8 2445 24,4 7.3
1954 ceoccee 100.0 beb 13.1 23,7 21,7 29.2 749
1955 seecoee 100.,0 3.3 11,2 22,5 22,6 29,6 10,8
1956 ceveses 100.0 2.5 9.7 22.1 21.1 30,9 13,7
1957 eeeecce 100.0 1.7 7.3 21.3 22,0 32,1 15.6
1958 coeceoe 100.0 " 049 845 23.4 18.4 36.7 12.1
1959 ceccoee 100.0 0.6 742 22.3 19.6 41,1 9.2
1960 cvoccee 100,0 0.5 7.3 22.3 19.4 41,7 8.8

Notet Consumption cannot be precisely recomciled to production because data for calculating changes in inventories,
the major difference between production and consumption, are incomplete.

Source: U.Se. Department of the Interior, Bureau of Mines.
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Table 19. Bituminous Coal Mining: United States Exports to Major Markets, 1947-60

Exports (thousands of short tons) Exports as

. percent of

Year All total U.S. | ImPorts
Total Canada Europe other production
areas
1935-39 AVerage cseevecccccsccsscscccscnce 11,125 10,105 49 971 2.8 266
1940-46 aVerage eeveeccvsccccsccesvoncsoe 25,883 20,693 3,127 2,063 4.7 508
1947 000000000000 0000000000000000000000 68,667 25,848 36,703 6,116 10.9 290
1948 0000000000000 000000000000008000000 45’930 25,843 16,093 3,994 7.6 291
1949 $000000000000000000000060000000000 27.842 15,982 8,862 2’998 6.& 315
1950 0000600000000 000000000000000000000 25’468 23’009 794 1,665 4.9 %7
1951 (A A AR E AR N N R YRR RN N NS RN R NN NN NN RN XN 3 56'722 22’823 27’926 5.973 1006 292
1952 0000000000000000000000000000000000 57,643 20,957 20,672 6,014 10.2 262
1953 [ EA AR AN N RN A NN E AR NN NN NN N NN RN Y XX J 33’7& 19,58& 8’312 5,864 7.& 227
1954 9900000000000 000000000000000000000 31,041 15,911 10,471 4,659 7.9 199
1955 0000000000000 000 900000000000 00000 51’277 17’185 28,677 5’415 11.0 337
1956 0000000000000 000000000000000000000 68’546 20,654 41,156 6,736 13.7 336
1957 0000000000000 0000000000000000000800 76,445 18,445 49,701 8,299 1505 367
1958 0000030000000 00000 CCO 200000000 CIRDS 50’293 12’238 32’889 5’166 1203 307
1959 seccoocesccceccaceccvescccconcrons 37,227 12,400 19,109 5,718 9.0 375
1960 000000 0000000000000 000000000000000 36,495 - - - 807 260
Note: Dashes indicate data not available.

Sourcess Data for the years 1935«39 are from the Bituminous Coal Annual, 1950; and data for 1940-60,

from Bituminous Coal Data, 1960, National Coal Association.
Bureau of Mines data,

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

106

Figures on total exports differ slightly from



Table 20, Bituminous Coal Miningt Coal Requirements per Unit of Production, Selected Industries and Years

Industry 1920 1947 1959
Electric power generations
Pounds of coal per kilowatt-hour seevecesscvssccccscsscscvessssccnes 3.00 1.31 0.89
Index (1920.100) [ A XN EENNERENEEY R NS REE RN N RN N RN N RS AR R A RN RN NN NN R RN R] 100.0 63.7 29.7
Blast furnaces:
Pounds of coal per ton of pig iron and ferroalloys seseesceccceccs 3,055 2,755 2,297
Index (1920-100) 00 00000600000 ¢00000008008000a00000000023000006000800¢0TC 10000 90.2 75.2
1927 1947 1959
Cement production:
Pounds of coal perxr barrel of cement secceccecececcssescscsccscccss 132 123 105
Index (1927-100) 000 0000000000000 000000000000000000000000000000000¢ 100.0 9302 7905

Sources: Data on pounds of coal per kilowatt-hour are from Federal Power Commission; on pounds of coal
per ton of pig iron and ferroalloys, for 1920 and 1947, from National Coal Association, for 1959, from
American Iron and Steel Institute; and on pounds of coal per barrel of cement, from U.S. Department of the
Interior, Bureau of Mines. '
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Table 2lA.

Bituminous Coal Mining:?

[Tn thousands/

Employment Trendse=-Production Workers, 1920-60

Year

Production workers
(Bureau of Labor

Number of men
working daily

Year

Production workers
(Bureau of Labor

Number of men
working daily

Statistics (Bureau of Mines Statistics (Bureau of Mines
data) data) data) data)

1920 (A AN NN RN J 566.3 639.5 1940 [ EEX N RR NN ] 416.4 439.1
1921 sovesccce 594.3 663,8 1941 ceeovecen 413,0 45740
1922 900000600 621.8 688.0 1942 00000000 454.4 462.0
1923 (I X XN RN X 643.2 704.8 1943 900000000 418.5 416.0
1924 seeeovone 565.4 619,6 1944 ¢i00ce0ee 401.3 393.3
1925 cecevcces 537.0 588.5 1945 cveveceee 366.5 383.1
1926 cevoscces S541.7 593.6 1946 sevcesves 355.1 396.4
1927 seecosoee 542.,0 593.9 1947 ceevecece 402.1 419,2
1928 seevcccee 476,5 522,2 1948 ceveovcee 410,8 441.6
1929 ceecocnes 459,0 503,0 1949 ceecvvree 367.8 433,7
1930 (XXX NN XN 3 “1.0 493'2 1950 000 O0OSIOGS 343.7 415.6
1931 seecessee 408.0 450.2 1951 cevecccse 348,.0 372,9
1932 cecevccee 350.0 406,4 1952 cevvecces 304.4 335.2
1933 ceescceee 366.,0 418,7 1953 esvceveee 267.5 293.1
1934 cecevcoce 423,0 458,.,0 1954 cevevocee 209.0 227.4
1935 ceeveveoe 436,0 462.4 1955 cveccccee 200.5 225.1
1936 sececcone 450,0 477.2 1956 soevccces 208.8 228.2
1937 cevcecesce 461.0 491,.9 1957 eevccvese 208.4 228,.6
1938 o000 O00SOO 406.0 441.3 1958 [ AN AN N XN 173‘8 197.4
1939 [ EE N RN N R X ] 371.7 42108 1959 o008 00000 149.2 179.6

1960 [FE XN XN R ] 139.4 16“.2

Note: Bureau of Labor Statistics annual data on employment are the average of 12 monthly employment estimates.
They refer to persons on establishment payrolls who received pay for any part of the pay period ending nearest the 15th
of the monthe Production and related workers include all nonsupervisory workers and working foremen engaged in produce
tion operations; excluded are salaried officers, supervisory, professional, technical and, generally, clerical employees.
Bureau of Mines data represent the average number of men working daily during the year; included are workers in produce
tion, maintenance, and repair and some supervisory and technical personnel.
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Table 21B,

Bituminous Coal Minings:

[TIndexes, 19471007

Employment Trends--All Employees, 1939-60

Bituminous coal Manufacturing Total nonagricultural Farm
Year (private)

Thousands Index Thousands Index Thousands Index Thousands Index
1939 cevcecsscssccsnssces 388.3 91,2 10,078 65.9 26,316 69.3 11,338 109,2
1940 eeeveececseccccccace 43449 102,2 10,780 70.5 27,856 73.3 10,979 105.8
1941 ceocveevvescecscccsne 431.4 101.4 12,974 84,9 31,560 83.1 10,669 102.8
1942 cevececctcevcvaconce 474.6 111,5 15,051 98.4 34,296 90.3 10,504 101.2
1943 .eeceescsesnceccscce 437,.2 102,7 17,381 113,7 36,026 94.8 10,446 100.6
1944 sesesscesccssccncase 419,2 98.5 17,111 111.9 35,491 93.4 10,219 98.4
1945 sevseeveccscccccccce 383.7 90,2 15,302 100,1 34,093 89,7 10,000 96.3
1946 esevvecncsocsoccencs 372.7 87.6 14,461 94.6 35,692 94.0 10,295 99.2
1947 evs0ecsvesesoscocces 425.,6 100.0 15,290 100.0 37,988 100,0 10,382 100,0
1948 secescessescovscnnes 436.1 102.5 15,321 100,2 38,798 102.1 10,363 99.8
1949 cevvsvvseseccocscses 393.3 92.4 14,178 92,7 37,459 98,6 9,964 96,0
1950 cseesvscscoccscecess 367.9 86.4 14,967 97.9 38,712 101.9 9,926 95,6
1951 eveccececccctoscsnece 372,0 87.4 16,104 105.3 40,958 107.8 9,546 921.9
1952 seecacvesnsccssccssse 327.8 77.0 16,334 106.8 41,694 109.8 9,149 88,1
1953 ceccvvcesorecccccnse 288.9 67.9 17,238 112.7 43,036 133.3 8,864 85.4
1954 .eeecevccecscccscsen 228,5 53.7 15,995 104.6 41,680 109,7 8,639 83,2
1955 coecevenssencseccoses 218.7 51.4 16,563 108.3 43,142 113.6 8,364 80.6
1956 .eeeevcvecrcscoccsne 228.6 5347 16,903 110.5 44,489 117.1 7,820 75.3
1957 seeevcecccenscveccee 230.0 54,0 16,782 109.8 44,536 117.2 7,577 73.0
1958 sevceccsosvecccccccs 195.2 45.9 15,468 101,.2 42,650 112.3 7,525 72.5
1959 ceevcecocsscessccces 168.1 39,5 16,168 105.7 43,848 115.4 7,384 71,1
1960 .ee00s0000es0cesneses 158,9 37.3 16,337 106.8 44,440 117.0 7,118 68.6
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Table 22A. Bituminous Coal Mining: Unemployment Rates in Selected Major Areas of Substantial Unemployment,
Selected Months
Unemployed
Area as percent of labor force Number in labor force
May 1950 March 1959 May 1950 March 1959
Areas with bituminous coal mining ceccececces 10.2 12,1 527,952 493,900
Nonbituminous coal mining areas seecceccscecs 7.1 9.2 2,253,347 2,409,800

Note:

Data for 1950 include 5 bituminous coal mining areas and 11 nonbituminous coal mining areas.

Data for 1959 include 5 bituminous coal mining areas and 12 nonbituminous coal mining areas.

Table 22B.

Spring 1959

Distribution of Unemployment Rates in Selected Small Areas of Substantial Unemployment,

Unemployed Bituminous Nonbi tumi nous Bituminous Nonbituminous
as percent of coal mining coal mining coal mining coal mining
labor force areas areas areas areas
Percent Number

Total 0990000000000 00000000e _7“"

17 percent and oOvVer .ecececcee 32 11 8 3

11-.16 percent c0c00v0e0s00ee 52 25 13 7

10 percent or les.s eeeovcccee 16 64 4 18

Note:

percent above the national average during 4 of the previous 5 years.
central city with a 1950 population of at least 50,000,

Source:
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Table 23,

Retail Trade Receipts, Five Counties in Kentucky and Rest of State, Selected- Years

Changes in Bituminous Coal Production and Employment, and Population, Households, Personal Income, and

Five counties in Kentucky

Rest of State

Item ’ Percent Percent
1950 1959 change 1950 1959 change
Bituminous coal:
Production (thousands of tons) .eeeccevecee 38,447 23,755 -38 40,049 39,055 -2
Employment, totaAl ceevcccvccescccossssrone 42,186 13,408 -68 29,07‘0 13,948 «52
Pexrcent Percent
1950 1960 change 1950 1960 change
Poeulation, total (thousands) ssecececsscccces 292 226 =23 2,652 2,812 6
Under 18 YEABYS8 ceccscccccosssvsccsscscccccee 137 103 =25 921 1,037 12
18-64 YEArS8 sececvsccscsvsvsvvsoscsccsocccsssse 144 108 «25 1’507 1,“97 -1
65 years And OVEr coesccoccssscsssccccscas 11 15 37 225 278 23
HouseholdS seeececccsccscccsscocsrcsscnsse 63,8“1 54,356 -15 715,828 797,511 11
Percent Percent
1947 1955 change _ 1947 1955 change _
Personal income (thousands) XX R XYY YRR Y YY) 5208,582 $2°7,4‘04 -5 $2,383,000 $3,728,00° 56
Percent Percent
1948 1958 change 1948 1958 change _
Retail trade receipts (thousands) ecescecccse $126,902 $124,780 -2 $1,555,905 $2,455,737 58

Note:

Sources:

Five county area includes Floyd, Harlan, Letcher, Perry and Pike counties.

Data on production and employment are from the Minerals Yearbook, U.S. Department of the Interior,

Bureau of Mines; population, households, and retail trade, from U.S. Department of Commerce, Bureau of the Census;
personal income, from estimates by Bureau of Business Research, University of Kentucky.
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Table 24A., Bituminous Coal Mining: Average Weekly Hours of Production Workers in Bituminous Coal Mining and Manufactur-
ing and Average Number of Days Worked per Year in All Bituminous Coal Mines, 1920-60

Average weekly hours Average number Average weekly hours Average number

|__(production workers) of days worked (production workers) of days worked

Year Bituminous | Manmuifac- (all bituminous Year Bituminous Manufac- | (all bituminous

coal turing coal mines) coal turing coal mines)

1920 veeveee - 47.4 220 1940 coocece 28.1 38.1 202
1921 [ XXX XXX ] -= 6301 149 1941 (XXX XX X} 31.1 | ‘0006 216
1922 eecooo e - M.Z 142 1942 s000000 3209 42.9 246
1923 XXX XX) 3703 &5.6 179 1943 [ XXX N X N M 3606 “‘9 264
1924 ceevves 30.0 43,7 17 1944 sevvnee 4344 45,2 278
1925 seesese 34,2 44,5 195 1945 cececee 42,3 43.4 261
1926 seevcae 37.7 45,0 215 1946 seevass 41,6 40.4 214
1927 cececses 33.5 45,0 191 1947 eeecese 40,7 40.4 234
1928 [ XX XN X XN ) 3506 M." 203 19“8 (XX A X XK ] 38.0 4001 217
1929 .ecvese 38.4 44,2 219 1949 ceceees 32.6 39.2 157
1930 cevcoee 33.5 42,1 187 1950 cseeoss 35.0 40,5 183
1931 ccoceee 28,3 40,5 160 1951 ceceonee 35.2 40,7 203
1932 seesece 27.2 38.3 146 1952 sevvees 3%.1 40,7 186
1933 secooee 29.5 38.1 167 1953 cevesee 3.4 40.5 191
1934 cecoves 27,0 34.6 178 1954 sre0eee 32,6 39.7 182
1935 cevcees 26.4 36.6 179 1955 cseveces 37.6 40.7 210
1936 ceecens 28.8 39.2 199 1956 sesecee 37.8 40.4 214
1937 eoeecee 27.9 38.6 193 1957 seveces 36.6 39.8 203
1938 seseece 23,5 35.6 162 1958 senecee 33.9 39,2 184
1939 seccees 27.1 37,7 178 1959 ceceesce 36.4 40,3 188
1960 ceveces 36.0 9.7 190

Notet Data on average weekly hours of production workers im bituminous coal and manufacturing are from the
U.S. Department of Labor, Bureau of Labor Statistics and cover the average hours for which pay is received, They differ
from standard or scheduled hours, Data on average number of days worked are from the U.S. Department of the Interior,
Bureau of Mines and cover men employed in all bituminous coal mines.

Dashes indicate data not available. Data for 1960 are preliminary,

112

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table 24B. Bituminous Coal Mining: Daily Wage Rates and Normal Work Schedules of Mine Workers, by Date of
Contract Agreement, Selected Years

Effective Inside Outside Effective Inside Outside

date of (mobile loading (car date of (mobile loading (car

agreement machine operator) repairmen) agreement machine operator) repairmen)
Oct. 2, 1933 evsses $5.8° $3.84 July 1’ 1948 ceeee $16ol.8 $13003
Apr. 1’ 1934 ceees 6.20 4.24 Mar. 5, 1950 cevee 17.18 13.73
Octs 1, 1935 .e0ee 6.90 474 Feb. 1, 1951 cceee 18.78 15.33
Apr. 1, 1937 ceeee 7.60 5.24 Oct. 1, 1952 ceeee 20.68 17.23
Apr. 1, 194) coeee 9.00 6.24 Sept., 1, 1955 +eee 21.88 18.43
Jano 1, 1943 XX XX 9.00 6.24 Apr. 1, 1956 [ XXX X 22068 19023
Nove 3, 1943 .ecee 10,93 7.91 Oct. 1, 1956 ceese 23.88 20.43
Apr. 1, 1945 ceeee 12.43 8.98 Apr. 1, 1957 ceeee 24,68 21.23
May 22, 1946 scosee 1‘5028 10.83 Jan. 1, 1959 escee 25.88 22043
J\lly 1, 1947 ceewe 15.48 12.03 Apr. 1, 1959 ceees 26.68 23,23

Normal Schedule of Work

Pa ) Inside worker ) o Qutside worker
ys day and piece rate ays Dally nc
y nours
Effective date of agreement zfek i ily hours pald fore per id fore-
~-Daily hours pald for-. week
Total| Work | Travel | Lunch Total | Work | Lunch
Oct. 2, 1933"-“81'- 31’ 1934 0000000000000 5 8 8 0 0 5 8 8 0
Apro 1, 1934"‘DeCQ 31, 19‘02 [ XX XN TR NN NN 5 7 7 0 0 5 7 7 0
Jan. 1, 1943 ==Nov. 2' 1943 cececccnncccee 5«6 7 7 0 0 5«6 7 7 0
NOV. 3, 19"3"“61'0 31, 19‘}5 00000 n00cso0e 5-6 8 3/4 8 3/‘0 0 5-6 8 1/6 8 1/“ 0
Apr. 1’ 1945«=June 30’ 1947 eeesecccsence 5«6 9 8 3/4 1/4 5.6 8 l/‘b 8 1/4
July 1, 1947"‘ 000000000000 00000000000000 5.6 8 7 1/2 1,2 5.6 7 1/4 6 3/‘0 1/2
1
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Table .25A« Employment Structure in Bituminous Coal Mining and Selected Industries, 1947, 1959 and 1960,

Type of worker 1947 1959 1960
All empl.oyees (thousands) 0000000000000 00000000800000 000 425,6 168.1 15809
Production workers ceecceesscececcccsesssescscescssces 402.1 149.2 139.4
NonprOduction WOXKEYS cccoccccvcsnsesscescccscvscncosns 23.5 18.9 19.5
Nonproduction workers as percent of all employeesS seeeece 5.5 11,2 12.3
Percent of nonproduction workers to all workers, by industry, 1947 and 1959
Industry 1947 1959 1947-59
Percent change
Bituminous coal mining eeecececcescscsconceceess 5.5 11.2 103.6
Steel [ EEA X EENE AN ARRENNEEE RN NN R A NN R AN RE RN RN NN Y X ] 12.1 20.2 66.9
Petroleum refining cceececccssoccocccessccccoccse 23.0 33.4 45,2
Automobiles cecscevcesnccsccscessessescsccscncss 16.4 21.5 31.1
All manufacturing ev00000ererstscsesecsssceteree 16.3 24.3 9.1

Note: For definitions of production and nonproduction workers, see table 2lA.

preliminary.
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Table 25B., Bituminous Coal Mining:

Occupational Structure in Underground Mines, Illinois, Selected Years

1923 1933 1947 1956
Occupation
Number | Percent Number | Percent Number | Percent Number | Percent
All WOrkers ccececcecvccccccssssosscesconce 98,6“0 100.0 38,812 100.0 25’790 100.0 8,819 100.0
All surface Workers ecececessscsccncecee 9,691 9.8 5,219 13.4 5,779 22.4 2,014 22,8
All undergtound WOrkers cssecescsscnnes 88,949 90.2 33,593 86.6 20,011 77.6 6,805 77.2
Direct production workers ceecscessccesce 65,362 66.2 20,585 53.0 6,005 23.3 1,540 17.5
MIiNErs .ceeecevevcovccscccsccccosscsces 59'311 60.1 . 17,208 44.3 2,277 8.8 183 2.1
Mechanical loading machine operators
and helpers scececesscescccocsocscces won won 839 2.2 1,112 4.3 505 5.7
Machine runners and helpers ee0ceesccee 5,2‘.3 5.3 2,05“ 5.3 1’502 5.9 473 5.4
Shot firers and YumMNEYsS seesccesccccsece 808 «8 484 1.2 1,114 4.3 142 1.6
Shooters and drillets @00v0c0s00s0rs00e hadded hubaind Andndnd hndaded hndadnd bk 237 2.7
Other lmderground WOYKEY'S coveccocscecses 23,587 24,0 13,008 33.6 I‘0,006 54.3 5,265 59.7
Mine managers and assistants .ececeesces 683 o7 626 1.6 839 3.2 417 4.7
Mine examiners .ecccssssscesssscccncsee 642 o7 291 .8 305 1.2 140 1.6
Electricians and helpers cceececscecses 1,014 1.0 764 2,0 1,212 4e7 694 7.9
Timbermen and roofbolters seeecsvccccse 2’165 2.2 1,188 3.1 1,6"8 6.4 597 6.8
Stablﬁnen 9000000000000 0000000000000000 190 02 52 01 20 01 it hadedd
Motormen and assistants ccecececcocccces 3,008 3.1 2,22‘0 5.7 2’653 10.3 713 8.0
Shuttlecar operators and drivers ...eee 4,361 b 1,041 2.7 31 1.4 255 2.9
Cagers and SPragLersS cecccceccccovcocee 1,299 1.3 434 1.1 287 1.1 53 6
Trackmen and bratticemen sececececccecse 3,657 3.7 1,85‘5 4.8 2,109 8.2 361 4.1
Beltmen cccesscscccescsesscsscscscocsoe adadd bdaded et d hdadd Ll Edadd 76 9
Unclassified secesevsocccecesccscccssnsce 6’568 6.7 4,53‘0 11.7 4,562 17.7 1,959 22,2

Note: Dashes indicate group not reported.

Source: Derived from Coal Report of Illinois, Illinois Department of Mines and Minerals, Springfield.

Federal Reserve Bank of St. Louis
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Table 26A. Bituminous Coal Mining: Injury Rates, 1930-59, and Major Disasters, 1910-39

Year Per million man~hours Per million tons vear Per million man~hours Per million tons
Fatal Nonfatal Fatal | Nonfatal Fatal Nonfatal Fatal | Nonfatal
1930 eecves 1.9 83.8 3.5 152.3 1945 eenees 1.1 56.5 1.6 80.1
1931 [ N XN X J 1.6 80'0 2'8 141.3 1946 [ AR X X NJ 1.1 58.8 1.5 8003
1932 seeeee 1.8 72.6 3.1 127.1 1947 eeeeee 1.3 57.3 1.6 73.3
1933 [ AN NN N 1.3 6809 2.5 131.7 1948 [ E X R X N 1.2 56.3 1.5 71.0
1934 [ E X X X N J l.a 69.& 2.7 130.7 1949 [ E X XN R J .9 51.7 101 63.2
1935 sevese 1,5 71.5 2.6 127.6 1950 veenee 9 47.7 1.1 54.8
1936 [ X XN N ] 1.4 65.6 2.5 115.7 1951 (A RN X J 1.2 46.6 1.3 52.7
1937 veveve 1.5 68.1 2.7 118.2 1952 eoeces 9 47.6 1.0 50.5
1938 [ XN NN N ] 105 6305 2.5 10503 1953 [ E X NN X ] .9 4503 09 Mol
1939 [ AN N XN ] 1.4 60'5 2.2 97.2 195& [ AR RN X ] 1.0 4‘307 .9 3706
1940 .ee0ee 1.7 61.3 2.6 95.4 1955 ceesee 1.0 42,8 .8 34.5
1941 .ee0ee 1.4 58.9 2.1 90.4 1956 ceeeee 1.0 43.0 .8 33.2
1942 [ XN NN N ] 1.4 60.2 2.1 91'& 1957 [N XX N J 1.2 43.7 09 32.5
1943 (XY NN X ) 1.4 57'8 2.1 8601 1958 eo0s00 102 4309 .8 29.8
19“ eecoee 1.2 5600 1.8 82‘5 1959 essvee 09 4104 o6 26.9
1960 ceveee 1,2 42,2 o7 25,3
Major Disasters
Years Number of disasters Number of men killed
1910-19 GO OO POCOEORORISNSOLINIOSISLSISOEBOOISGTYS 116 2,932
1920.29 (XN EFFE NN RNRRN N RNNNNNNE N RN NN NN ] 110 2’409
1930-39 [ F XN X EEFE N NN NERENNNRNNNEN NN N I ag 740
19‘.0-’09 0000000000000 000 200000000000 52 1,072
1950-59 0000 0000000000000 000000000000 19 316

Source: Accident Analysis Reports, U.S. Department of the Interior, Bureau of Mines.

Data for 1960 are preliminary.
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Table 26B., Bituminous Coal Mining: Average Number of Days Lost per Injury, 1945-58

Year All injuries Perm?nent-partial Temporary-total
njuries injuries
1945 0086000000000 000000000080000800000000000 161 704 27
1946 OH000002000900000000020800030000000080 ¢ 152 622 29
1947 G 00P 0002000000600 060000000000r000000000 172 729 29
194’8 000000000000 0000000000080300000°0000000 167 638 28
1949 [ 2 XXX N RN SN RNRRNEY ERN RN NNEN S NENN RN NN X 167 756 36
1950 GOB PPV 00000000000006000000°00000000 173 701 34
1951 0000000000000 0000000000000 000000000 206 739 35
1952 2000080000200 0000003000000 000%500000000 173 674 37
1953 006000000000 0000000000000000000000000 174 708 36
1954 [ EX XN X NN N E AN NN NS RN AN R YN NSNS NNERR N RN KN XJ 190 679 35
1955 0000000 P00C0B2000005000200000000000000 187 624 33
1956 GO0 20 0000000600080 00000000000000000000 189 663 31
1957 90O 0000000000000 000000000°0000000080000) 206 584 32
1958 QPG00 P00 000 000000000000 00600 00000000 224 663 41

Note: Data on average number of days lost due to permanent-partial injuries cover days lost from work
due to permanent impairment oxr loss of some body functions. Temporary-total injuries cover work injuries,
other than death or permanent impairment, which completely incapacitates the worker from work for 1 or more
days following the injury. The data on days lost due to all injuries cover, in addition to the above types
of injuries, days lost due to permanent total injuries and fatal injuries.

Source: Accident Analysis Reports, U.S. Department of the Interior, Bureau of Mines.
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Table 27A.

Average Hourly Earnings of Production and Related Workers

Manufacturing Industries, 1923-60

in Bituminous Coal and

Bitu- all Bitu- All Bitu- All

Year minous manufac- Year minous manufac- Year minous manufac-
coal turiné__q coal turing coal turing
1923 ceeesnsne $0.84 $0,52 1935 ceeneee | $0.74 $0.55 1947 ceecaee $1.64 $1.24
1924 oS00 0000 .81 '55 1936 [ E XN N NN .79 .56 1948 (LR BN N N N J 1'90 1'35
1937 eeeceee .86 .62 1949 ceeccee 1.94 1,40
1925 LR N N N NN N ] 080 .55 1938 LR R NN N K] .88 063
1926 [ A N N NN NN ] '79 055 1939 [ E N NN XN .89 063 1950 I R NN NN ] 2.01 1‘&7
1927 ...Q.... 075 .55 1951 o9 sesee 2.21 1‘59
1928 [N NN N NN .72 .56 1940 oeeo oo .88 .66 1952 IR RN NN N} 2.29 1.67
1929 LN N NN N ] .68 .57 1941 [ E NN RN N ] .99 .73 1953 teo 200 2.“8 1.77
1942 (AN NN NN ] 1.06 .85 1954 LR NN NN N ] 2.48 1'81
1930 (A N E NN X N ] 068 055 1943 [ E NN RN N] 1.14 .96
1931 LA N R NN NN J .65 I52 194& L N N NN N ] 1.19 1002 1955 se 0000 2.56 1.88
1932 LE RN N N N N3 .52 '45 1956 (NN R NN ] 2.81 1.98
1933 cecenese «50 YA 1945 seecees 1.24 1.02 1957 vececes 3.02 2.07
1934 ceeceesne .67 33 1946 ceveeee 1.40 1.09 1958 seeceee 3.02 2.13
1959 IR NN NN N} 3.25 2.22
1960 o900 000 3.27 2'29
Source: U.S. Department of Labor, Bureau of Labor Statistics,
Table 27B., Estimated Average Annual Wage of Wage and Salaried Workers in Bituminous Coal and Selected Industries
Bituminous Petroleum and Primary All
Year coal coal products metals manufacturing
(Current dollars)

1947 [ X RN NN NN N NN $3,223 $3,607 $3,128 $2,802

1951 ®8 00000000 0PBOGONOSNONPNS 3,857 4’639 4,165 3’625

1951‘ [ R NN NN NEN NN ENEN N NN 4,090 5,351 ‘6,628 4,135

1955 (A A NN XX RN RNEN NN NN NN 4,602 5,591 5,156 4,371

1959 000000000t no000000 e 5,348 6,952 6,329 5,231

Note:

workers covered by State unemployment insurance laws,

employment.,

Old-Age and Survivors Insurance.

Source:

Digitized for FRASER
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Average annual wages are derived from data on average annual employment and total annual wages of

Average annual wages shown tend to be overstated because
the number of different workers actually employed during the year is substantially larger than average annual
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Table 28, Compensation of Employees in Bituminous Coal Mining and Indexes of Change, 1939-60
/Dollars in millions/

Suppiewents to Supplements
Year Wages and salaries wages and salaries Compensation as percent
Index Index ) of employees of employees'
Amount | (1947=100) Amount (1947=100) compensation
1939 coeececcces $456 33.1 $24 28,2 $480 5.0
1940 cocoosvcces 542 39.3 28 32.9 570 4,9
1941 ceccevecocs 678 49,2 34 40,0 712 4.8
1942 ceevssccees 823 59.7 35 41,2 858 4,1
1943 ceeccvcecne 918 66.6 39 45,9 957 4,1
1944 coecveocons 1,052 76.3 39 45,9 1,091 3.5
1945 eoveosencss 1,020 74,0 36 42,4 1,056 3.4
1946 coveveccces 1,065 77.3 46 54,1 1,111 4,1
1947 ceveenscccs 1,378 100.0 85 100.0 1,463 5.8
1948 ceveecocoes 1,529 111.0 123 144,7 1,652 7.4
1949 ceveceeseee 1,166 84,6 111 130.6 1,277 8.7
1950 ceceecccace 1,291 93.7 174 204.7 1,465 11.9
1951 cececcnsecs 1,425 103.4 194 228,2 1,619 12,0
1952 cecsevoscee 1,256 91.1 178 209.4 1,434 12,4
1953 ceoscvscces 1,212 88,0 197 231.8 1,409 14.0
1954 ceecoccsces 922 66.9 170 200.0 1,092 15.6
1955 secececcrace 1,001 72.6 203 238.8 1,204 16.9
1956 cosesccceee 1,152 83.6 221 260.,0 1,373 16.1
1957 eesesccceace 1,182 85.8 218 256.5 1,400 15.6
1958 seececcccne 942 68.4 183 215.3 1,125 16.3
1959 ceoeecccces 926 67.2 187 220.0 1,113 16.8
1960 0000000000 887 6‘0;4 189 222.“ 1)076 17.5

Note: Data on wages and salaries cover total payrolls of establishments in the industry and cover all employees.
Supplements to wages and salaries include payments covering total employer contributions for social insurance, employer
contributions to private pension and welfare funds, and compensation for injuries, military reservist pay, and similar
payments. Compensation of employees is the sum of wages and salaries and supplements.

Sources: Survey of Current Business, July 1961; and National Income Supplements, 1959 and 1954 editions,
U.S. Department of Commerce.
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Table 29, Bituminous Coal Mining: Indexes of Hourly Compensation and Unit Employment Cost, 1939-60

(1947=100) Employment cost per
ton as a percent of
Year Employee compensation Employment average mine value
per man=hour cost per ton
1939 006000000000 0000000009090 46.7 5206 66.3
1940 0000008060000 0°006+0900008000 49.5 53.4 64.9
1941 00 0000008000600 0006900600000 56.0 59.9 63.5
1942 [ EXERA NN N RN N RN NN NNNN NN NI 58.7 63.4 62.3
1943 [ EE X R AR R RN NZ N NRENNENE Y NN J 62.5 69.8 60.2
1944 800000000000 0000006080000° 7007 7509 6003
1945 0060000000020 000060000000 0 750“ 78.9 59.8
1946 [ XA N RN EY NN NN N SN RN N NN RN ] 88.6 89.7 6005
1947 9000000000000 0000000000 100.0 100.0 55.3
19&8 0000000000000 0000000000 118.0 118.5 55.1
1949 9000000000000 0000000000 12607 12509 5908
1950 [ EX XA NN RN NN ENRENNXRNNE NN NN ] 136.4 122.4‘ 59.8
1951 9000000000000 00000000000 145.8 13006 6106
1952 [ X AXEXRNREL N AN ENE N NN NN XX J 153.0 132.3 62.6
1953 G000 000006000800 000000000 165.7 13208 62.6
1954 000 0000000000000 00000000 169'5 12003 6107
1955 000000000000 000000 000000 171.8 111.2 57.3
1956 [ AN R RN EEE B N RN NN AR X XN N J 186.1 118.1 56.8
1957 90000 0000060000000 00 o0 19309 12204 55.9
1958 000000 0000000000000 90 000 194.7 11805 56.4
1959 [ A XN X R NEERNEANRNEN NN NN XN N J 208.5 116.7 56.6
1960 [ AR AR N NEN N NENE RN XN RN NN NN ] 216.8 112.2 5507

Note: Indexes of employee compensation per manehour are derived from an index of compensation of
employees as described in footnote, table 28 and an index of man-hours of all employees as described in
footnote, table 11. Indexes of employment cost per ton are derived from data on compensation of employees
and tons of coal produced as described in footnote, table 1ll. Employment cost per ton as a percent of
average mine value represents the proportion that employment cost per ton is to the Bureau of Mines average
value received or charged for a ton of coal fe.0.b.
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Table 30. Bituminous Coal Mining: Trends in Unit Costs, 1929-58

Percent change=~
1929-39 1939=54 1954-58
Item Average Average Average
Total | annual Total | annual Total | annual
rate rate rate
Etnployment COSt Per tON svoescecsccssccosscssscsse 5.0 0.5 106.3 4,9 2.3 -0.6
Material and other cost pPer tON ccececvecscccccoses =3.3 - .3 230.5 8.3 26.2 6.0
Material cost Per tON cseeccocecscccoscsscncosee 7.1 1.0 273.3 8.9 10.7 2.6
Other cost PEY LtON ccevncovesesvcocaccescsscsoe «15,7 -1.7 196.4 7.5 47.0 10.1
Average value per ton shipped (Census of Minerals) 1.6 2 147.0 6.2 9.8 2.4
Unit Costs as Percent of Unit Value
1929 1939 1954 1958
Average value per ton shipped (Census of Minerals) ... 100.0 100.0 100.0 100.0
&nployment cost per CON osevevscseccscenscscscavecccnce 66.5 68.6 57.3 51.0
Material and other cost per LtON cscceccvocscscscssccsee 33.5 31.4 42,7 49.0
Material cost Per tON eesecestsscecssssscccencccces 15.4 16.2 24.5 24.7
Other cost PEY LON cccsvcecsvsccncecscsasecosssnanee 18.2 15.1 18.2 24.3

Note: These estimates have been computed primarily from data shown in the Census of Mineral Industries,
1954 and 1958, U.S. Department of Commerce, Bureau of the Census. In deriving employment cost per ton,
Census data on wages and salaries have been adjusted to include estimated supplementary payments. Data on
"other costs per ton" have been computed as a residual, after deducting employment and material cost per ton
from average value per ton shipped. Data on employment cost per ton and average value per ton shipped from
the Census of Mineral Industries are not strictly comparable with other data on these subjects, based on
National Income (U.S. Department of Commerce) and Bureau of Mines data, because of differences in coverage
and definitions. Average value represents value received or charged for coal, f.o.b. mines.

Because of rounding, sums of percentages may not equal totals.
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Table 31A, Bituminous Coal Mining: Average Values of Selected Fuels at Production Sites, 1920-60

Bituminous coal | Crude petroleum | Natural gas Bituminous coal | Crude petroleum | Natural gas
Value Indexes (1947=100) Value Indexes (1947=100)

1920 ... $3.75 90.1 159.1 150.5 1940 ... $1.91 45,9 52.8 75.0
1921 ... 2.89 69.5 89.6 255.8 1941 ... 2.19 52.6 59.1 81.7
1922 ,,. 3.02 72.6 83.4 283.7 1942 ... 2.36 56.7 61,7 85.0
1923 ... 2.68 64.4 69.4 245.9 1943 ... 2,69 64.7 62.2 86.7
1924 ... 2,20 52.9 74,1 234.1 1944 ... 2,92 70,2 62,7 85.0
1925 ... 2.04 49,0 87.0 224,5 1945 ... 3.06 73.6 63.2 81.7
1926 ... 2,06 49.5 97.4 234.9 1946 ... 3.44 82,7 73.1 88,3
‘1927 <40 1.99 47.8 67.4 228.1 1947 ... 4,16 1 100.0 100,0 100.0
1928 ... 1.86 | 44.7 60.6 227.2 1948 ... 4,99 | 120,0 134,7 108.3
1929 ... 1.78 42,8 65.8 212,9 1949 ... 4,88 | 117.3 131.6 105.0
1930 ... 1.70 40,9 61.7 217.7 1950 ... 4,84 | 116.3 130.1 108.3
1931 <. 1.54 37.0 33.7 237.2 1951 <se 4,92 | 118.3 131.1 121.7
1932 ..o 1.31 31.5 45,1 244,2 1952 ... 4,90 | 117.8 131.1 130.0
1933 ... 1.34 32,2 34.7 ' 232,7 1953 ..o 4,92 | 118.3 138.9 153.3
1934 ... 1.75 42,1 51.8 100.0 1954 ..o 4,52 | 108.7 144.0 168.3
1935 .. .77 42,5 50.3 96.7 1955 .. 4,50 | 108.2 143.5 173.3
1936 ... 1.76 42,3 56.5 91.7 1956 «o0 4,82 | 115.9 144.6 180.0
1937 ... 1.94 46.6 6l.1 85.0 1957 ... 5.08 | 122,1 160.1 188.3
1938 ... 1.95 46.9 58.5 81,7 1958 ... 4,86 | 116.8 156.0 198.3
1939 ... 1.84 44,2 52.8 81.7 1959 ... 4.77 | 114.7 150.3 215.0

1960 ... 4,73 } 113,7 149.2 226.6

Note: Average value per ton represents the value received or charged for coal, f.o.b. mines. Average value of
crude petroleum per barrel and average value of natural gas per thousand cubic feet represent value received or charged,
f.o.b., at wells.

Data for 1960 are preliminary.

Source: U.S. Department of the Interior, Bureau of Mines.
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Table 31B. Bituminous Coal Mining: Effect of Transportation Costs on Average Coal Value, 194860

Average rail revenue Indexes (1948=100)
Average pexr ton of coal
- Average value Average Average value
Year value rercent of plus average Average value rail plus average
of coal average of coal
per ton Amount value of coal rail revenue per ton revenue rall revenue
f.0.b, mines per ton per ton of coal f.o0.b. mines pgr t°? per ton of coal
f.0.b. mines ot coa

1948 ..se $4.99 $2.,74 54,9 $7.73 100,0 100.0 100.0
1949 .... 4.88 3.00 61.5 7.88 97.8 109.5 101.9
1950 <400 4,84 3.09 63.8 7.93 97.0 112,8 102.6
1951 ... 4,92 3.16 64,2 8.08 98,6 115.3 104,5
1952 ... 4,90 3.35 68.4 8.25 98,2 122,3 106.7
1953 ceee 4.92 3.33 67.7 8,25 98.6 121,5 106.7
1954 ..., 4,52 3.23 71,6 7.74 90.4 117.9 100.1
1955 eeee 4.50 3.24 72.0 7.74 90,2 118.2 100,1
1956 oo 4,82 3.45 71.6 8.27 96.6 125.9 107.0
1957 eee. 5.08 3.57 70,3 8.65 101.8 130.3 111.9
1958 oo 4,86 3.58 73.7 8.44 97.4 130,7 109.2
1959 <o 4,77 3.57 73.5 8.43 97.4 130.3 109.1
1960 ... 4,73 3.42 72.3 8.15 94,7 124,.8 105.4

Note: Average rail revenue is based on gross freight revenues from transporting coal and tons of coal originating
on rajlroads.

Source: U.S. Department of the Interior, Bureau of Mines,
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Table 31C.

Bituminous Coal Mining:

Average Fuel Price in Selected United States Industrial Markets, 1948-59

_Electric power utilities

Steel

Rai lroads

Year f.0oeb, plant f.o.b, merchant ovens f.0.b. mine
Coal (ton) 0il (bbl,) Gas (m c.f.) Coal (ton) Coal (ton)
1948 (XXX XN NN Y] $6069 $2.79 SOQIIO $807‘. 35.3‘0
1949 cescevecsce 6.50 2.15 «123 9.33 4,36
1950 "800 8000000 6.38 2.00 .118 9.39 4.69
1951 ceccoeccns 6.42 2.11 136 9,50 4,54
1952 "0 060000900 6.54 2.14 0147 9.85 a.59
1953 sSe00s0000 6'52 2.05 0167 10001 A.77
1954 cevesesvsee 6.25 2,11 .183 9,57 4,60
1955 0000000000 6.01 2.12 0188 9.16 4.65
1956 seccencses 6.29 2.42 .189 9.85 5.03
1957 2000000000 6062 2.79 .201 10.76 5.53
1958 secenvcces 6.55 2,47 «219 10.74 5.67
1959 soecscccns 6.28 2,22 «236 10,49 5.69
1
Sources: Data on prices of fuels for electric power utilities are from Annual Statistical Bulletin, Edison Electric

Institute, New York.

Mines.
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Table 31D, Bituminous Coal Mining: Indexes of Average Fuel Prices in Selected United States Industrial Markets, 1948-59

(1948=100)

_Electric power utilities Steel Railroads

Year +Oeb, plant f.0.b, merchant ovens f.0.b., mine

Coal (ton) 0il (bbl,) Gas (m c.f.) Coal (ton) Coal (ton)
1948 seecvesees 100.0 100,0 100.0 100.0 100,0
1949 cevcesecee 97.2 77.1 111.8 106.8 100.5
1950 coecocsess 95.4 71,7 107.3 108,7 103,5
1951 ceevocasnes 96,0 75.6 123.6 108,7 104.6
1932 ceevscones 97.8 76.7 133.6 112.7 105.8
1953 cecvcocons 97.5 73.5 151.8 114.5 109.9
1954 ceocescens 93.4 75,6 166.4 109.5 106.0
1955 cesncceces 89.8 76.0 170.9 104.8 107.1
1956 vevcesenes 94.0 86.7 171.8 112.7 115.9
1957 cecvccsess 99.0 100.0 182,7 123.1 127.4
1958 coesvesnse 97.9 88,5 199.1 122,9 130.6
1959 cecevvcese 93.8 79.6 214,.5 120.0 131.1

Source: See table 31C for underlying data.
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Table 31E. Bituminous Coal Mining: Prices of Selected Fuels in the United States, 1959

‘Bituminous | Fuel | Natural] Other fuel prices
Area coal oil gas as percent of coal

per million B.t.u.’'s ‘rruel oil Gas Coal 011 Gas

Percent of total B.t.u.'s consumed

Electric utilities (wholesale)

United States total cececcescossssse 0,27 0.35 0,22 129,.6 81,5 66 8 26
New Engl’nd 0000000000000 0s00c000000 $0038 $0036 $0035 94,7 92.1 56 39 5
Middle AtlanticC sesecccesccccccccsse 31 36 «33 116.1 106, 76 14 10
‘East North Central s.ceecesccosceses 26 <73 «24 280.8 92,3 95 Ll S
West North Central ccecsccccscccesss «28 47 «22 167.8 78.6 48 - 52
South AtlanticC cevsccccsccssccscosse 27 36 «30 133.3 111.1 77 10 13
East South Central csececsccscecccce .19 o447 «23 247.4 121.1 91 L2 d 9
West South Central ccececcsonceccses 16 43 15 268.8 93,7 L) .= 100
Mountain ceeecececssccvccscesscocene 21 o 24 26 114.3 123.8 27 9 64
PCCif‘c 0000000005000 0000000000800000 - -35 .32 haded badad - 32 68

Space heating (retail)

B.ltimre 000000 PCONINIBOIOSIROIONIOIOIOGIONORDL $1.18 $1.83 $1.59 155.1 13&.7
chiC‘so P00 000000000000 OIRIRIRONIPOOIOSIOIDS 1.61 2.07 1.28 12805 79.5
Seattle ceccocvccscscsosnsccccevonee 2.17 2,26 1.46 104.1 67.3

Note: Dashes indicate insignificant use.

Sources: Data for electric utilities are from Steam Electric Plant Factors, July 1960, National Coal Association,
Data for space heating, from 1960 Gas Facts, American Gas Association.
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Table 31F. Bituminous Coal Mining: Retail Price Indexes of Energy Fuels, 1948«60

/T948=1007
Year Bituminous coal Fuel oil No. 2 Gas for space heating
1948 [ A X N E XN NNERENNNNNNRJ 100.0 100‘0 100.0
19“9 200000 00OGGOSIOSOOIOONS 103.6 94.8 101.3
1950 000000050088 00000 107.5 95'8 101.7
1951 P90 0P 0ONOOSPIOIOSOGTS 109.9 101.3 102.7
1952 0 0000000000 0000 112.0 103.6 10509
1953 0000000000000 00 11403 109.0 111.6
1954 900400000000 0000 11402 109.8 11407
1955 0 0000000000000 115.4 113.4 12001
1956 [ XA NN NNENRNNENNNYE NN ) 120.0 119..0 12106
1957 060000000000 00 12“.‘ 12501 122.9
1958 (A N NE NN NENNNNENHXHN ] 126.3 117.9 130.0
1959 ®0 000 0POBNOGOIOIOGIOS 128.5 119.5 134.6
1960 000000000000 00 0 129.5 1170“ 14702
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Table 32A,

Bituminous Coal Mining:

Selected Data on Corporate Income, 1928-58

Fiscal year Number of Number with Number with - Net income or loss
returns net income no net income Before taxes After taxes

l928 9000000000000 00 2’705 863 1,8102 "2‘6,508 -327,950
1929 ceevcvescnccsce 2,469 934 1,535 - 11,822 - 15,822
1930 coececsccnseses 2,239 781 1,458 - 42,071 - 44,708
1931 0008000 000CIGIDS 2.095 582 1’513 - a7’745 - h8’78“
1932 cecevescoccsces 1,864 289 1,575 - 51,167 - 51,944
1933 cecessccsccecse 1,851 396 1,455 - 47,549 - 48,578
1934 cevcevcrscccces 2,017 660 1,357 - 7,584 - 10,892
1935 coececocsnccces 1,975 591 1,384 - 15,576 - 18,326
1936 9000000000000 1,9‘.5 590 1’355 - 3’310 - 6,52‘0
1937 seesscvessscasne 1,815 539 1,276 - 777 - 3,985
1938 cesevcocsssases 1,887 363 1,524 - 26,667 - 29,328
1939 es00000000svese 1’820 505 1'315 - 6,168 - 9,012
1940 cevecccvsaseccce 1,756 676 1,080 14,396 7,803
19‘1 900000000000 000 1,722 859 863 42’651 23,586
1942 ceoeseccssscces 1,737 906 831 67,915 34,125
1943 sevecoovcccccns 1,623 975 648 96,157 46,913
19‘0& 0000000000000 1,584 932 652 92,737 43,811
19‘05 9000000000000 l,SMt 915 629 71,293 35,680
1946 cevecscccoccnee 1,640 1,013 627 80,537 50,562
1947 ceceacecssnsces 1,837 1,371 466 258,658 168,434
1948 ceccvcacsconane 2,163 1,434 729 309,626 196,588
1949 cecevececncccne 2,070 1,033 1,037 97,323 54,2856
1950 cecoecsccccccne 1,988 1,104 884 163,188 93,765
1951 coecesccccscnns 1,813 912 901 113,695 56,599
1952 secesseccccaces 1,665 789 876 69,194 33,481
1953 cevesececsccces 1,572 632 940 41,555 12,730
1954 ceveecececcaccs 1,424 462 962 15,247 - 701
1955 ceecccscscecsee 1,592 823 769 67,417 36,999
1956 coeevscsccsscss 1,800 900 900 119,275 70,473
1957 cececocscsccces 1,750 816 934 89,488 44,689
1958 cevescsccccanes 1,481 761 720 46,792 21,190

Note: Data on number of returns are for all bituminous coal corporations. Data for 1958 are preliminary.

Source: National Coal Association, Statistics of Income, Corporations; based on data from U.,S. Treasury Department,

Internal Revenue Service.
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Table 32B.

Bituminous Coal Mining:

Net Income as a Percent of Net Worth and Business Recqipts, 1939-58

Before taxes

Net income as

rcent Of--

After taxes

Net income as percent ofe-e

Year Net worth Business receipts ~Net worth ~ Business receipts
“Bituminous "Manufac- Bitumlnous uface || Bltuminous Manufac= ituminous Manutac=
coal mining tur'inL coal mining turing H coal mining turing coal mining turing
1939 ceeceee «0.4 8.4 «0.6 0.6 «0,7 6.9 ~1.0 5.2
1940 cevevee 1.5 12,0 1.7 8,2 8 8.5 1.0 5.8
1941 cececee 4,2 21.3 3.8 1.2 2.4 11,2 2.2 6.3
19‘02 o9 00000 7‘0 2406 506 11.6 306 908 209 406
1943 ceceoee 9,7 27.1 6.9 11,5 4,8 9.9 3.4 4,2
19“ 9000000 8.9 23.6 6.1 908 603 806 209 3.6
1945 [ A XX REYXN) 702 1509 “09 70“ 307 6.4 205 3.0
1946 ([ Z XN R YY) 8.0 17.0 502 8.5 500 1003 3.2 5.2
1947 ceceace 19.6 21.5 11.5 9.4 12,8 13.3 7.5 5.8
1948 ceeeces 20.6 21,4 11.8 9.2 13.1 13.3 7.5 5.7
1949 veveeee 7.1 15.9 5.3 7.8 4,0 9.8 3.0 4.8
1950 cosccee 10.9 24.3 7.0 11.0 6.3 13.4 4,0 6.1
1951 cecenee 7.6 23.6 4.6 9.9 3.8 10.2 2.3 4.3
1952 2800800 4.6 18.5 3.1 7.9 202 8.1 1.5 3.5
1953 ceeeeee 3.1 18,7 2.3 7.8 1.1 8.1 9 3.4
1954 ceeecen 1.2 15,3 1.0 7.0 ol 7.4 ol 3.4
1955 coeovee 4,2 19.7 3.3 8.6 2,2 9.9 1.8 4.3
1956 secsoes 9.5 19.1 6.9 8.7 6.1 10.0 4.4 4.5
1957 ceeovee 5.4 15.5 3.6 7.0 2,8 7.7 1.8 3.4
1958 ceeeoee 3.0 11.9 2.4 5.7 l.4 5.7 1.1 2.8
Note: Net worth (sometimes called stockholder's equity, net assets, or net investment) is the sum of common and

preferred stock, surplus reserves, paid in surplus, earned surplus, and undivided profits.

receipts from sales and services,
Data for 1958 are preliminary.
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Distribution of Research Expenditures by Source and Purpose, 1955

Table 33. Bituminous Coal Mining:
Expenditures | Percent Expenditures | Percent
Source (in of Purpose (in of
thousands) total thousands) total
Total SO0 OODNECEISIOISISIOOIOGOIOGEOIOSOROIPOSIOITBSDOS 2175382 loo.o Total 0080000000000 00%00000sN000000 $17’382 10000
GOVermment ccceccsccvossccccscse $5,lo103 31.4 Coal YEB0UYCeS ccevevsccccccccccose $1,l‘79 8.5
Commercial coal companies ...... 2,452 14.1 Coal Production ceseccccecsccesces 3,743 21.5
Captive coal companies ccceccoee 1’207 6.9 Coal utilization ceeseccccsnceccss 11’154 64.2
Equipment manufacturers .cccceee 3,221 18.5 Physical and chemical properties . 1,006 5.8
Other industrial 000000 scscone 4’955 28.5
Universities and unidentified .. 104 0.6

Notes: Coal production includes mining, preparation, storage, and transportation.

combustion, chemicals, gasification, hydrogenation.

Sourcess
Department of
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Table 34A. Bituminous Coal Mining:

Year of Major Changes in Wages and Related Benefits in Union Agreements

Underground workers | Outside
Benefit Day Piece rate | workers Additions

First Appalachian agreement cceecscescsece 1933 1933 1933 Expanded into National Wage Agreement,
the basic collective bargaining agreement
in-the industry,

7=-hour d.y established .ccecvccccccsccces 1934 1934 1934

Premium pay provided for--

OVertime cessveessscscscccsconccscns 1937 1943 1937 Changed in 19‘03, 19“5, 1966, 19‘.7, and 1955,
Late Shift .ccececocccccccccccsccnse 1945 1945 1945 .
HOL1dBYS veeeveeoosecsennassossonons 1943 1943 1943 | 1943--time and a half; 1956--double time.

Payment for lunchtime s.ecsccecocerccccccs 1945 1945 1945 1945~<15 minutes; 1947--30 minutes.

Travel pay included (portal to portal) .. 1943 1943 .- 1943--maximum of 45 minutes (paid at
two-thirds time); 1945--considered as
regular working time.

Allowance for reporting to work ececcesces 1933 - .- Minimum of 2 hours' pay for entering mine in
morning,.

Paid vacations cecececcsercecssessosscccs 1941 1941 1941 Increased from $20 and 10 days in 1941, to
$200 and 14 days in 1959 (changes in 1943,
1945, 1946, 1955, and 1956).

Geographic differentials eliminated .cceo 1941 .- 1941 1941 agreement eliminated North-South
differential; 1934 contract eliminated the
northern West Virginia-northern Appalachian
differential.

Tools and equipment provided scecescsvces 1943 1943 1943

Health and welfare funds created ceeccece 1946 1946 1946

Welfare and Retirement Fund:

Financed by contributions based on coal produced for use or sale:

1946--$0,05 per ton; 1947--~3$0,10 per ton; 1948--$0,20 per ton; 1950--$0.30 per ton; 1952--$0,40 per ton.

Medical and Hospital Fund:

Fund, financed by operators' contributions.

1946--financed by wage deductions; 1947--combined with Welfare and Retirement

Note:

Federal Reserve Bank of St. Louis

Dashes indicate data not applicable.
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Table 34B,

Bituminous Coal Minings

Work Stoppages, 1927-60

Stoppages Man-days idle Stoppages Man-days idle
Year __22812212§a%¥F§%§£..._ during year Year -Eiﬁlﬂﬂlﬁsaéeifigz-n- during year
Number involved (all stoppages) Number involved (all stoppages)
1927 ceveeoe 22 176,000 23,000,000 1945 ceveees 598 581,000 5,010,000
1928 ceevees 30 63,300 5,940,000 1946 cocesee 485 834,000 19,500,000
1929 cevevee 58 18,100 182,000 1947 cevcece 415 490,000 2,190,000
1930 ceeeese 52 26,800 883,000 1948 coeeese 561 582,000 9,560,000
1931 soencee 57 52,400 1,540,000 1949 cevecee 421 1,130,000 16,700,000
1932 vevvvee 43 63,600 5,910,000
1950 ceveesce 430 165,000 9,320,000
1933 cevvens 102 142,000 2,210,000 1951 cavecse 549 213,000 887,000
1934 cevveee 78 110,000 1,560,000 1952 seveees 560 472,000 2,760,000
1935 ceevees 42 421,000 2,970,000 1953 seecece 392 130,000 418,000
1936 seeeoss 38 19,600 533,000 1954 cevvees 208 81,900 344,000
1937 seveoes 54 99,300 1,920,000
1938 cevcaee 27 9,510 133,000 1955 cieveee 292 77,500 273,000
1956 ccovoee 266 84,800 377,000
1939 seecnee 25 355,000 7,300,000 1957 ceveeee 161 46,400 136,000
1940 veveoee 34 24,400 153,000 1958 ceeeeee 136 29,700 102,000
1941 cveeees 75 593,000 6,750,000 1959 coecees 146 64,000 1,560,000
1942 ceeeses 96 43,800 264,000 1960 ceecese 120 37,200 137,000
1943 so0000e 400 487,000 7,510,000
1944 ceeeoee 792 230,000 1,060,000
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