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Preface

THis study of trends in employment, and their relation to
corresponding changes in production and unit labor require-
ments, deals only in bare outline with certain aspects of the
development of the manufacturing sector of industry in the
United States since 1899. The reader will not find here a de-
scription of the conditions of human labor inside factory
walls, or an account of the rise of factory trade unions. Nor
will he read here of the enterprise, skill and toil that have
swelled the stream of fabricated products. Yet it is hoped that
the statistical analysis presented in this report will illuminate
all these developments for those patient enough to study the
tables, charts, and textual discussion.

American manufacturing has a complex history. We can
learn to understand its development only by moving carefully
through a quagmire of statistical, economic, technological,
legal, sociological and biographical facts. One step in this
journey was taken in a previous National Bureau report, The
Output of Manufacturing Industries, 1899—1937 (published
in 1940), in which the changes in the volume and composi-
tion of factory production were described in detail. In the
present volume we trace the corresponding course of factory
employment and labor per unit, and study their relation to
the growth of output. The study is carried up through 1939,
the most recent year in which a Census of Manufactures has
been taken; it begins with 1899, when adequate statistics first
began to be available at reasonably frequent intervals. {(For
a few individual manufacturing industries, however, we
have been able to push the indexes as far back as 1869.)

A summary survey of the report’s findings is presented in
ix
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the final chapter, together with a brief discussion of the rela-
tion between trends in manufacturing and our general
economic development. The leisurely reader will turn first
to Chapter 1 in which changes in total factory employment
and output, and in the ratio between these quantities, are
described. Trends characterizing the major groups of indus-
tries are discussed in Chapter 2. The longer account of
changes in individual manufacturing industries is divided
into three sections: Chapter 3, which surveys the trends in
labor per unit; Chapter 4, in which attention is focused on
employment and output and the bearing upon these magni-
tudes of changes in unit labor requirements, capital invest-
ment, prices and costs; and Chapter b, which deals with the
course of employment during the various stages of industrial
growth.

The basic indexes, given in summary in the text, are
presented in full in the appendices. There, also, appear notes
on the definition of employment and output; and descriptions
of the original data on which the indexes and other statistics
cited in the text are based, except for information already
published in The Output of Manufacturing Industries,
1899-1937.

Solomon Fabricant
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Chapter 1

Aggregate Factory Employment
and Output

THE rise of “the factory system” was a major economic devel-
opment of the nineteenth century. Increase in scale of
operations, detatled division of labor, intensified geographi-
cal concentration of industry, and mechanization of produc-
tion are just a few of the many processes which the historian,
of whatever school, cannot fail to record. Yet the nineteenth
century witnessed only the infancy and youth of the factory.
Manufacturing continued to grow, and its techniques to
develop, well into the twentieth century, reaching a stage
which some observers have called “maturity.” It is upon this
recent part of its history, beginning with 1899, that the
present report on America’s factories is concentrated.

Two of the more significant indexes of manufacturing
growth are output or physical product, and employment
or number of workers actually occupied in turning out the
product. A third measure, the ratio of employment to output,
that is, the amount of labor required to produce a unit of
goods, 1s an especially vivid indicator—when observed at
various points in time—of the transformation of the manu-
facturing process. Since we cannot describe the tightly woven
pattern of manufacturing development in all its aspects we
choose to trace the course, from the turn of the present cen-
tury, of these major strands.

GROWTH AND STAGNATION

IN EMPLOYMENT

In 1899, a prosperous year, five million persons earned a live-

lthood in American factories. Of these, about nine tenths
3



4 MANUFACTURING EMPLOYMENT

were wage earners, and the remainder were white-collar
workers (including corporate officers), and entrepreneurs
(Chart 1). By 1937, the latest year of peak business preced-
ing the current war boom, the number of persons engaged in

Chart 1
ALL MANUFACTURING INDUSTRIES COMBINED
Number of Persons Engaged, 1899 and 1837

Millions of persons
10

Wage earners Salaried Praprietors and Total
employees firm members

Based on Table B-5

manufacturing industry had grown to ten million. I# a little
less than four decades, therefore, the total number engaged
in manufacturing—again including salaried workers, cor-
porate officials and working proprietors as well as wage
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earners—had increased by 100 percent. This rise exceeded
the growth over the same period not only of the nation's
population, which went up 75 percent, but also of aggregate
employment in all branches of American industry (including
mining, trade, farming and other nonmanufacturing ac-
tivities), which rose 85 percent. Because of its more rapid rate
of increase, factory employment in 1937 accounted for a
somewhat larger proportion of all American workers and pro-
prietors than it had in 1899: at the close of the nineteenth
century its contribution to the total was 22 percent, as com-
pared with 24 percent some four decades later.

Within manufacturing itself there were several noteworthy
changes in the composition of employment. Wage earners,
whose numbers rose by a little more than 90 percent between
1899 and 1937, lost some ground to salaried or white-collar
workers, whose jobs increased by 250 percent. Entrepreneurs,
on the other hand, declined both in relation to the total of
manufacturing employment and absolutely: there were only
half as many factory proprietors in 1937 as there had been in
1899. Since wage earners constituted the great majority of all
persons engaged in factories over the entire period, the net
result of these shifts was a slight decline in their share of fac-
tory employment, from about 90 percent to 85. The rapid
multiplication of the number of openings for white-collar
workers reflects the growing importance of supervisory, tech-
nical, and clerical functions in the manufacturing process. As
for the sharp decline in the number of proprietors and firm
members, it is attributable in large measure to the tendency
to incorporate partnerships and single proprietorships and in
part also to the growth of large-scale enterprise at the expense
of the small concern.

Returning to the 100 percent rise in total factory employ-
ment, we should note two outstanding characteristics of this
erowth. In the first place, it was the result not of a cumula-
tion of stcady increases from year to year but of varying
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annual rates of change. Even from the series based only on
Census years wide fluctuations are apparent (Chart 2). The
annual series for wage earners, estimated for intercensal
years, tells a more complete story. According to this record
there were absolute declines in employment during as many
as nine intervals, only one of which, the period 1929-32, ex-
ceeded a calendar year in duration. That spectacular slump
brought factory employment down to a trough that was
almost 40 percent below the 1929 average and 20 percent
short of the low levels of 1921 and 1914.

In the second place, the entire 100 percent increase in man-
ufacturing employment occurred during the first two decades
of the period 1899-1937. After the peak reached during the
war years 1917-18 there was no net gain in factory jobs. Up
to 1914 factory employment rose at a fairly substantial
average annual rate. Then came the upward spurt resulting
from war orders by European belligerents, followed by an
imperative domestic demand for factory-made munttions of
war—guns, uniforms, trucks, motor fuel, ships and airplanes.
Responding to these powerful stimuli, manufacturing em-
ployment in 1917-18 touched a peak that was not surpassed
in the prosperous 1920’s or in the good business years 1937
and 1940. Translated into terms of human beings in the
labor market, this dispassionate digest of employment data
means that during most of the years in the first and second
decades of the twentieth century large numbers of youths
leaving school, women entering industry and immigrants
crossing our borders found new jobs in American factories, as
well as opportunities to fill places left by other workers.
While labor turnover continued on into the 1920’s and
1930’s, these years brought no important net increase in fac-
tory employment; newcomers found openings in manufac-
turing only when existing positions became vacant.

The current transformation of our industrial system into a
war economy is augmenting employment at a rapid pace,
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Chart 2

ALL MANUFACTURING INDUSTRIES COMBINED
indexes of Emplayment

Percentage
450

400 —

350 |-
Salary earners

300

250 [~

Total
150

Wage earners
. //
90
80 | Proprietors

0

S <

/

40

200

Wage earners

150 -

100

Ratio scale
] I ]
1899 190% 191% 1929 1939

Based on Tables B-5 and F-1
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very much as it did during the war of 1914-18. The clamor-
ous demands for workers are being met in part through ab-
sorption of those still unemployed (a reservoir less important
in 1914 than it was in 1939), in part through the diversion of
workers from jobs in other fields, and in part through a call
upon persons not normally employed. Already there is un-
mistakable evidence of this new upward trend. The latest
figures available at this writing indicate that in 1941 employ-
ment in American factories was 19 percent higher than in
1937, and that it has climbed still further in 1942. It is likely
that opportunities for factory work will fall off again when
the present war has come to an end. But whether such a de-
cline will in fact occur, and if it does to what level and at
what rate it will proceed, must depend not only on economic
forces, many of which are still imperfectly understood, but
on political and other noneconomic factors as well.2

OUTPUT IN RELATION TO EMPLOYMENT

The foregoing section has sketched in brief the changes in
the number and composition of factory personnel since 1899,
At this point we take up a new thread in the pattern of man-
ufacturing development, and trace the growth of the product
turned out over the four decades by the army of workers that
swelled from five to ten million.

Factory output rose very sharply between 1899 and 1937.
Indeed, in absolute terms, the rise in output dwarfs the gain
in employment. By 1937 the physical product of our factories
had increased 276 percent, the number of employees only
100 percent.

Like the volume of employment, the course of output fluc-
tuated markedly. It is true that the cyclical fluctuations in
each were quite similar, as the timing of the peaks and
troughs in both output and employment shows (Chart 3).

1For some comments on the problem of forecasting the future of factory
employment, see Chapter 6.
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But when successive peaks are compared, output is found to
have registered a series of more or less steady gains over em-
ployment. Except in three of the periods (1907-10, 1913-18
and 1929-37), the movement of output diverged progres-
sively from that of employment. Qutput rose more rapidly

Chart 3

ALL MANUFACTURING INDUSTRIES COMBINED
Indexes of Output, Wage Earners Employed, and Total Employed’

Perceniage
450

400

350 ’

. A
Physical output -
300 - \/’

250

200 -

150 —

7 .

Y.

1\ Wage earners
Total employed emplayed

100

Ratio scale
1 1 ! 1

1899 1909 1919 1929 1639
Based on Table F-1

than employment in the years 1899-1903, 1903-07, 1910-13
and 1926-29. When employment declined in 1920-23 and
again in 1923-26 output continued to increase. And in
1918--20, when the movements of both were downward, the
drop in output was less severe than that in employment.
Fspecially noteworthy is the continued growth of factory pro-
duction during the 1920's to heights well above those of
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1916-18, whereas employment, as we have seen, did not sur-
pass the peak attained in the first World War until 1941.

The fourfold increase in output between 1899 and 1937,
while employment merely doubled, means that there was a
decline, during the 38 years, of 50 percent in the number of
workers employed per unit of product.? The processed foods,
beverages, clothing, chemicals, metals, machines, carriages
and wagons, and the host of other factory products turned
out in 1899, were made with the aid of b million workers. In
1937, four times as large a bundle of goods—greatly changed
in composition, of course—was produced by only twice as
many workers.

Thus far we have considered only the size of the product.
If we could take statistical account of improvements in its
quality, we should almost certainly find that the 50 percent
decline in employment per unit is an understatement. For
the commodities processed in 1937 were, on the average,
superior to those made at the opening of the century.?

The measurable drop of 50 percent in the ratio of factory
employment to product is equivalent to an average rate of
decline of 1.8 percent per annum for the period under dis-
cussion. Yet from an examination of Chart 4 it appears that
the rate of change in employment per unit of output was far

2 The ratio between employment and output may be expressed cither as the
number of men used in the production of a unit of goods, or as the volume

of product per man employed. The use of one form or the other is a matter
of choice.

3 Further, in many fields of manufacture a unit of output was made from
less material in 1937, thanks to the reduction of waste and the utilization of
by-products. That is, the net output of manufacturing industries (and it is
net output which is the better measure of the contribution of factories to our
national product) probably rose more rapidly than their gross output, because
of a slower rise in the input of materials. (For a discussion of the bias in in-
dexes of physical output, when they are taken to represent net output, see
Sclomon Fabricant, The Output of Manufacturing Industries, 18991837
[National Burean of Fconomic Research, 1940], Ch. 2.) For this reason
the 50 percent cut in workers per unit of product is less than the reduction”
that would be found in workers per unit of net output if we could measure
it adequately.
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from uniform. There were short cycles as well as more per-
sistent differences {rom period to period. The yecar-to-year
movements arc indicated only approximately because the
figures for intercensal years are rather rough estimates. Yet it
is sate to conclude that there were 10 separate occasions dur-
ing the last four decades when the number of workers em-

Chart 4

ALL MANUFACTURING INDUSTRIES COMBINED
Indexes of Wage Earners and Total Workers per Unit of Product

Percentage
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40 |-
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Ratto scale
i | 1 |
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Based an Table F -1

ployed to turn out a unit of product increased, thus running
counter to the general trend. Over several rather long
periods, 1903-11, 1916-21 and 1929-36, this ratio tended
cither to move horizontally or to rise. In the years 1911-16
and 1923-29, on the other hand, there were specially notable
declines in employment per unit.

One explanation of the fluctuations in the ratio of number
enmiployed to goods produced is to be found, of course, in the
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modifications in weekly hours of labor over the four decades
we are studying. In the following section the principal
changes in the working week are noted, and an attempt is
made to describe the rather complex effects of reduced hours
upon the output of factory workers.

REDUCTIONS IN THE WORK WEEK AND
THEIR RELATION TO EMPLOYMENT
PER UNIT OF PRODUCT

The changing ratio of workers to product may be regarded as
a function of the length of the work week and of the amount
of labor, measured in manhours, employed per unit of prod-
uct. If the number of manhours required to produce a unit
of output remains unchanged, a decline in hours worked per
man will raise the ratio of workers employed to output; con-
versely, if the length of the working week is unaltered, but
the number of hours of labor needed per unit of product is
reduced, employment will decline in relation to output. But
the two variables are not mutually independent, and it is
common knowledge that change in one tends to induce
change in the other. For this reason a movement upward or
downward in the ratio of employment to output usually re-
flects both a change in weekly hours of work and a modifica-
tion of unit hourly labor requirements.

Reductions in the work week have occurred under varying
circumstances. Often a rise in the volume of goods turned out
per manhour has implemented the efforts of organized labor
to share in the benefits of the accompanying reductions in
costs by working less hours per week. Sometimes labor’s cam-
paign to reduce hours of work has antedated a decline in real
costs and spurred the employer on to institute labor-saving
improvements; in such cases a cut in hours of work has been
a stimulus to the entrepreneur as well as a2 reward to the
worker. That a reduction in hours tends to lead to improve-
ments in methods of management, in machinery and in other
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factors, has been noted, for example, in a study of cotton
manufacturing by the National Industrial Conference Board.#
As N. I. Stone has observed, “the threatening diminution of
profits acts as a powerful stimulus to the owner or manager
of a plant who is anxious to make possible savings where he
was satisfied before to plod along in the established rut.”?
Occastonally the entrepreneurial reaction to reductions in
hours has been so prompt and far-reaching as to surprise the
trade union which initiated the demand for it.}

Again, a widely prevalent reason for reduction in the hours
of labor—at least during the earlier part of the century when
the work week was very long—has been the experience, or
at least the presumption, that the average worker can actually
produce about as much in ten hours as in a twelve-hour day,
even with all other conditions of production unchanged.
Classic examples often cited are the experiences of the Engis
chemical factory near Liége in 1892, the Salford iron works
in Manchester in 1893, and the Zeiss optical plant in Jena in
1900. In all of these plants moderate reductions in hours per
day were accompanied by increases in output per manhour,
and 1n two by increases in output per worker.?

In recent years reduction of hours has been strongly sup-
ported not as a means of sharing prosperity or effecting re-

¢ Research Report No. 4 (March, 1918).

5%Is the Minimum Wage a Menace to Industry?” Survey, Feb. 6, 1915,

6 “The shorter work-week, as cstablished by the thirty-five hour week, was
promptly met by employers with new lahor-saving devices, a more intense
speed-up system of production and the establishment of the scction system of
production in factories where it never existed beflore, thus tending to destroy
the immediate gains which were obtained by the thirty-five hour week. . . .”
{Resolution adopted at the International Ladies” Garment Workers’ conven-
tion in May 1937, cited by Harry Ober, Trade-Union Poliey and Technologi-
cal Change [National Research Project, Philadelphia, 1910], p. 82)

¥ These and other cases are summarized in Josephine C. Goldmark's Fatigue
and Efficieney (Russell Sage Foundation, 1912). For more recent citations cov-
cring American industry sce Harry Ober, op. cit., Ch. IV, and the 1910 .Innual
Report of the Wage and Hour Division of the U. §. Department of Labor,
Ch. L Tt is very difficult to determine from the cases described in these and
other sources the extent to which changes in factors other than hours of labor
affected labor productivity.
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ductions in costs, but in order to spread available employ-
ment among a larger number of workers and thus to help
absorb the unemployed.

Finally, throughout our country’s industrial history much
effort has been devoted to putting a ceiling on hours of labor
in general, and in particular to restricting the number of
hours worked by women and children, and by men engaged
in hazardous occupations. Behind such regulation of hours
has been the consideration that despite the possibility of
immediate curtailment of production per employee, the
advancement of the health and happiness of the people at
large would counterbalance the loss in output, and perhaps
even lead ultimately to a stepping up of labor efficiency.

Whatever the grounds for reductions in the average length
of the work week, the statistical evidence, assembled from
rather fragmentary data and diverse sources,® shows a definite
downward movement in number of hours worked during the
period since 1899. In that year the average full-time week
for all manufacturing was about 60 hours, whereas in the
years 193740, just prior to the acceleration of preparations
for war, the average work week was about 40 hours. The de-
cline in hours was slow during the first decade and a half,
and very slight during the 1920’s. The largest cuts came
during and immediately following the war of 1914-18, a
period in which the full-time week fell from 55 to 50 or 51
hours, and again during the recent great depression, with
full-time hours declining from an average of 50 in 1929 to 40
in 1937-39.

The foregoing summary refers to the nominal work week.
Data on the number of hours actually worked, including
overtime and excluding undertime, are unfortunately less
reliable. Such as they are, however, they do indicate that the
trend in actual hours worked roughly paralleled the changes
in the normal or full-time week.

8 Appendix C.
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Despite the genéral decrease in labor time per wage earner,
the number of workers used per unit of product declined
over the period as a whole. The employment-output ratio fell
by one half, while weekly hours of work declined by one
third. These are the end results, reflecting net changes over
four decades. If we follow the year-to-year fluctuations in the
employment-output ratio, we find that the number of workers
employed per unit Increased during business recessions, when
hours were reduced temporarily to lessen the number of lay-
offs. Similar rises in employment per unit occurred also dur-
ing the first World War and in the 1930’s when the work
week was cut drastically. Ultimately, however, we have seen
that these temporary upswings in employment per unit were
more than counterbalanced, resulting in long-term reduc-
tions in workers per unit.

To the 50 percent decline in workers per unit the one-
third cut in hours must itself have contributed by enhancing
labor’s efficiency and stimulating managerial initiative. One
should not infer, however, that stated reductions in hours of
work have augmented workers’ productivity at a constant
rate throughout the four decades that have elapsed since
1899. It is more than likely that a given cut in the working
day or week has had a progressively slighter effect upon labor
efficiency with the passage of time. For the reaction to a re-
duction in hours depends, first of all, upon the absolute
length of the working week that is cut. A 10-hour reduction
from an average of 60 hours per week (the prevalent working
period in 1899) will, as a rule, result in a greater increase in
labor efficiency than an equally large cut from a 50-hour week
(the average during the 1920’s). Because of the downward
trend in hours, then, the influence on labor efficiency of
given reductions, and thus on labor requirements per unit of
product, must have diminished. The rate of diminution
would be all the greater if, as was the case, there were many
industries in 1899 with hours well above the average of 60
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whereas in 1937 industries clustered closely about the 40-hour
level.?

The level of hours is not the only factor, among those
affecting labor efficiency and unit labor requirements, that
changed during the past four decades. There was also an in-
crease in the kind of mechanization that lessens the relative
importance of labor intensity in the productive process: for
example, the Widespread introducuon or wstruinenal con-
trols, and a marked trend toward automaticity of machine
operation. With these changed characteristics of the factory
job itself, a given reduction in hours from a specified level
would have less effect on output than an identical reduction
from the same level under the old conditions of work. This
consideration lends added weight to the thesis that in the
earlier part of the century cuts in hours must have enhanced
labor efficiency and reduced unit labor requirements more
drastically than shortening of hours in the latter part of the
four-decade period. Unfortunately, no statistics are available
to measure the precise effect on labor requirements of
changes in these factors.

AGGREGATE MANHOURS AND
MANHOURS PER UNIT

Because of the reductions in hours of work, the course of
aggregate manhours of labor diverges from that of average
number of workers, as Chart 5 shows.!® The peak in man-

9 See Chapter 3, Table 2.

10 The data on hours of labor relate to hours per week. It is not apparent
at first sight that multiplying the index of average pumber of workers em-
ployed by the index of weekly hours will yield an index of aggregate man-
hours worked during the year, for a question arises concerning changes in the
number of wecks worked per person per year. As we indicate in Appendix A,
however, in the computation of the average number of persons employed
account is implicitly taken of change in number of weeks per worker, and the
average number of workers so calculated is, in effect, the number of persons
that would be employed if all persons worked a full year; i.e, two persons
working half a year cach are counted as one full-time worker.
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hours before the present war boom came during the war of
1917-18,'1 as did the high point in number of workers; but
whereas the latter series was only a little higher in 1917-18
than in 1929 or 1937, the earlier war level of manhours stands
out well above the heights reached in the subsequent years

Chart 5
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shown in the chart. Again, the number of workers in 1937
was slightly higher than it had been in 1929; manhours,
in contrast, stood much lower in 1937 than in 1929, In
short, after 1918 wage-earner employment fluctuated about

11 The chart shows no 1917 or 1918 figure for manhours, owing to lack of
precise inlormation on hours actually worked in those years. But it is safc to
say that the number of manhours was greater in 1917 and 1918 than in 1919,
the highest figure plotted in the chart.
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a horizontal trend; in manhours the trend was definitely
downward. As a consequence, the number of manhours
worked in factories in 1937 was no greater than it had been
thirty years earlier in the prosperous year 1907, although the
number of workers employed was substantially larger.

The preceding conclusion leads us to what is perhaps the
most striking figure in this report, namely the estimate of
the drop in manhour requirements per unit of fabricated
product during the 38 years following 1899. For a halving of
the number of workers employed per unit of product and a
one-third reduction of the working week amounts to a de-
cline of two thirds in the number of manhours employed
per unit of goods produced. And if improvements in quality
of products and savings of materials could somehow be
worked into the calculations we should find an even greater
cut in manhours per unit.

The two-thirds reduction in the ratio of manhours em-
ployed to quantity of product manufactured is the net result
of almost four decades of change. Like the employment-
output ratio, the ratio of manhours to output did not decline
smoothly, but shifted in tempo from one brief period to an-
other (Chart 6). Yet in comparison to the movement of
workers employed per unit, the fluctuations in manhours per
unit are relatively mild. The scarcity of data on actual hours
for each year since 1899, and the lack of precision in such
hours data as are available, make it difficult, of course, to
place complete trust in such summary statements. It is pos-
sible that an abundance of reliable data would show more
fluctuations than does the series charted, although there can
be little question that the manhour-output ratios are much
more stable from year to year than the corresponding
employment-output ratios.

Despite this relative stability in the manhour-output ratio
several interesting changes occurred in its average rate of de-
cline. Here too the lack of complete and accurate data on
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actual hours makes it hard to define the shifts. Nevertheless
one can conclude, first, that the five-year period terminating
with the end of the first World War witnessed practically no
net decline in the manhour-output ratio.’> Second, during
most of the 1920’s there was an exceptionally rapid drop in

Chart 6
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manhours per unit. The manhour-output ratio fell during
the decade 1919-29 ac a rate of more than 5 percent per
annunt. If this rapid rate of decline had prevailed during the
entire period after 1899, unit labor requirements in 1939

12 1t seems likely, though not certain, that manhours per unit fell consider-
ably from 1914 to 1915, dropped slightly from 1915 to 1916, rose sharply from
1916 to 1917, and went up slightly lTrom 1917 to 1918, That is, the slow rate of
decline during the first World War period was due entirely to the failure of
manhours per unit of output to fall during 1917 and 1918,
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would have been less than one half of what they actually were
in that year. Finally, the decline in labor per unit after 1930,
while much slower in pace than that which characterized the
1920’s, was not very much behind the average for the entire
four decades.

Chart 6 depicts also a fairly high degree of persistence in
the declining trend of manhours per unit. While we know
all too little about actual hours worked per week during the
years since 1899, it seems reasonable to conclude that the
years when there was no reduction in the manhour-output
ratio are relatively few. These years, interestingly enough,
were sometimes periods of growing business, in which output
and investment rose rapidly, and sometimes poor business
years, when output and investment fell off. Capital invest-
ment, widely considered one of the significant sources of de-
cline in unit labor requirements, has in fact fluctuated rather
violently,'* apparently without any noteworthy or even con-

13 Reference should be made again to a factor generally affecting our meas-
ures of output, namely, change in the quality of goods produced by factories,
On net balance there has been improvement: if we were to compare the prod-
ucts of American factories turned out in 1937 with corresponding goods
produced in 1899 the greater number of them would be found to be more
durable, more efficient, less noisy in operation, or otherwise better. But such
comparisons might not Jead to similar results if shorter intervals were consid-
ered. To the extent that there have been fluctuations in the rate of improve-
ment in the quality of fabricated commodities, some of the variation in the
rate of decline in manhours per unit of product may be accounted for, though
it is unlikely that the quality factors can explain a very large amount of this
variation. In particular, it is possible that improvements in quality were least
noteworthy, if not actually negative on the average, in the period following
1929. One reason for measuring only the net change between 1929 and 1937
and ignoring the years betwcen is to eliminate as far as possible the cffects of
cyclical changes in quality and other factors. But there is some ground for the
belief that the long recession following 1929 resulted in a deterioration of the
average quality of some goods, not entirely counterbalanced in the revival
that followed, Thus there seems to have been a tendency, especially in con-
sumers’ semidurable goods like shoes and clothing, for factories to shift their
emphasis to the cheaper grades. Since these require much less labor in fabri-
cation than do the more expensive qualities or styles, the change in the char-
acter of output would be accompanicd by a decline in the measure of man-
hours per unit even in the absence of other factors affecting this ratio.

1¢ Appendix E.
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sistent effccts on short-term changes in the manhour-output
ratio. The ratio dropped from 1920 to 1921 and again from
1929 to 1931, yet capital investment fell in both periods, in
the latter to a level actually below current depreciation
charges. But during 1925--29, another period when man-
hours per unit were declining rapidly, capital investment was
at a high level. It is surprising, also, that the period 1935-37
is to be counted among those in which there was no decline
in unit manhour requirements, for in these threc years capi-
tal investment rose to heights comparable even with the level
of the boom period 1923-29.

One explanation lies in the difference between the current
flow of capital and changes in the existing stock of capital
goods. Even violent fluctuations in new investment cause
relatively mild changes in plant and equipment; and capital
goods do not actually decline until new investment falls
below the rate of wear and tear. Yet it is alone through
changes in the quantity and character of existing capital
goods that changes in new investment can exert a direct in-
fluence upon the ratio of labor to product.’ And if a period
of adaptation (for reorganization or breaking-in) is necessary,
the labor-output ratio fails to react immediately even to fluc-
tuations in the volume of capital goods.

The relatively minor fluctuations in unit labor require-
ments—despite severe fluctuations in capital investment—may
be explained in part too by the customary removal from serv-
ice of less cfficient equipment as output (and with it new
mmvestment) declines, and its return when output (and new
investiment) rises. Equipment set aside and then brought back
ito use presumably requires more manhours of labor for
the production of a unit of output than equipment kept con-
tinuously 1 operation. An outstanding example 1s provided

I Chanees in investnient have indivect effects on the ratio through their

influcuce on the national cutput, 'This chain of relationships is too complex
to trace here,
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by the intermittent resort to beehive ovens in coke produc-
tion. These ovens yield half the product per worker that is
derived from byproduct ovens. As a consequence they have
been declining in importance ever since the introduction of
the byproduct oven during the 1890’s and now contribute
less than b percent of total coke production. Yet during peaks
in coke output, the inefficient beehive ovens are restored to
use, only to be set idle again when output falls. The alterna-
tion of use and disuse of less efficient equipment thus helps
to offset the influence of fluctuations in new investment upon
the labor-output ratio.
Still another explanation of the comparatively steady
course followed by the manhour-output ratio is to be found
in the frequent utilization of factory labor to maintain old
machines and plant and sometimes even to construct new
plant and equipment. When investment in purchased capital
goods 1s declining, investment in capital goods produced by
the entrepreneur for his own use and for the maintenance
of old fixed assets is commonly decreased. At such times man-
hours expended in the latter types of investment activity are
cut down, presumably more drastically than total manhours
of work. The consequence, in the absence of other influences,
is a drop in total manhours per unit of output during reces-
ston and a rise during recovery.1®
16 The reverse seems to apply, however, in a few industries. Here it appears
that the need for maintaining plant and equipment even during depression
results in a smaller decline in maintenance labor than in total Iabor. This
situation, coupled with the inefficiencies of operation at low utilization of ca-
pacity, accounts in part for increases in manhours per unit during recession
and for decreases during revival. Modern steel mills, for example, are de-
signed for high-speed volume production, and when they are not operating
close to capacity they require excessive amounts of labor per ton of output:
the unit labor requirement per gross ton of finished steel products at a rate
of operation equal to 20 to 25 percent of capacity is 46 manhours as compared
with 34 manhours when 55 to 60 percent of capacity is utilized. {B. H. Topkis,
and H. O. Rogers, “Man Hours of Labor per Unit of Output in Steel Manu-
facture,” Monthly Labor Review, May 1935. For similar data on cement see

B. H. Topkis, “Labor Requirements in Cement Production,” Monthly Labor
Review, Mar. 1936.)
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Although the net effect of the various influences noted in
the preceding paragraphs is difficult to assess, variation in
the degree 1o which they offset one another may help to ex-
plain the inconsistent relations between capital investment
and the manhour-output ratio. But it 1s hardly likely that
these are the only relevant factors. There are also modifica-
tions in factors other than capital investment, the efficiency
of the equipment in actual use, or the number of mainte-
nance workers. Among these are changes in the quality and
character of products as prices fall and rise; in managerial
- eficiency with recession and recovery; and in labor’s produc-
tivity as unemployment contracts or expands, as hours of
labor are cut or lengthened, and as labor organization waxes
and wanes. These and other changes, some peculiar to single
periods, others occurring in most business cycles, must be
analyzed before we can understand why the labor-output
ratio for all manufacturing industries combined behaves as it
does during short periods.*”

SIGNIFICANCE OF THE DECLINE
IN UNIT LABOR REQUIREMENTS

The reduction of over two thirds in labor per unit of
product, measured in manhours, and of one half in terms of
men employed, reflects a very marked transformation in

W1 is conceivable that the cyvelical fluctuations in the ratios for individual
nanulacturing industrics are much more consistent in behavior and extreme
i amplitnde than the vatio for all fuctories combined. The averape hides the
diverse movements chavacterizing individoual induostries; these mav cancel one
another more completely in some cyeles than in others, depending on the
shilting relative noportance of cach indusiry in the total. The evidence col-
lected in this study (Appendix T and Chart 12, below) goes little [urther than
to sugoest that there s some industrial diversity of cvelical pattern and that
in a lew industries there is fairly considerable amplitude of fluctuation. Here
too, however, the general impression is one of gradual decline with moderate
and random fluctuations, rather than of considerable and svstematic varia-
tion abone a downward trend, Our scanistios tell us Title about the consistency
of the ovddes in Labor per unit of output in individual industries, To study
these flucnations adequately we should need extensive monthly data,
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manufacturing techniques, conditions of work, intensity of
labor effort, and material means of production. The indus-
trialist of 1899 would rub his eyes in amazement were he
suddenly set down in the United States of today. He would
find new materials, more and bigger machines, novel and
flexible sources of power, giant factories and nation-wide in-
dustrial networks, advanced mechanical, chemical, and elec-
trical processes, assembly lines speeding the flow of work,
intensified division of labor, and revised methods of labor
management. These and a host of other innovations and de-
velopments coincided with the drop in labor requirements
per unit of product, and many of them no doubt contributed
to that decline.

A few of the changes may be defined quantitatively, though
their influence is not subject to exact appraisal. For example,
the net book value of capital assets used in manufacturing
between 1904 (the earliest year for which we have data) and
1937 rose from $6 billion to almost $25 billion, or from
about $1,000 of capital assets per worker to over $2,000.
Price increases between 1904 and 1937 must have accounted
for a good part of this rise, but even after allowing for them
so far as we can, we find an increase of at least 30 percent in
the net value of capital instruments per worker.!®

Again, the aggregate rated horsepower capacity of prime
movers and of electric motors driven by purchased energy
utilized in manufacturing plants increased from 10 million
in 1899 to over 50 million in 1939—a rate more than twice
as rapid as that at which employment in factories advanced.
As for the expansion in the scale of industrial operations,
with all that it implies with respect to specialization of in-
dustries, plants, and labor, the fourfold increase in output
serves as a rough measure of its scope.

Unfortunately there are direct and precise measures for
very few of the phenomenal developments in contemporary

18 The data are presented and discussed in Appendix E.
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manufacturing.’® No information is available for years prior
to about 1920 on such an important form of capital as manu-
facturing inventories, which amounted to over $12 billion
in 1937 (equal to 50 percent of the value of net capital as-
sets); yet inventories are in some degree substitutes for equip-
ment, particularly in meeting seasonal peaks in demand, and
they affect manhours per unit of output directly by enhanc-
ing the regularity of the flow of work.

As for the increased efficiency of labor itself, the one-third
drop in hours must have contributed to it, but this figure is
hardly an adequate gauge of the influence of the reduction
in the work week. The elimination, in large part, of the child
labor that was employed in 1899 is also a factor in greater
labor efficiency, yet its effect, too, is difficult to weigh quan-
titatively. In addition, of course, many of the important
changes are qualitative: revisions of plant layout; improve-
ments in equipment, notably increases in the size of ma-
chines; accelerated speed of operation; more precise control
devices; and less susceptibility to breakdown. Together with
air conditioning, improvements in lighting, elimination of
disturbing pillars, and other refinements in factory building
and design, these qualitative advances have been so revolu-
tionary that one might well venture the statement (though
it cannot be substantiated in quantitative terms) that they
have contributed as much to reducing unit labor require-
ments as has the growth in the physical stock of productive
instruments.

Confronted by this complex of influences which is beyond
synthesis or direct measurement, we must return to the ratio
of labor input to units of output as perhaps the simplest and
most readily computed single index of all the changes, large

19 As is noted in Appendix T, statements concerning changes in capital as-
sets must be accepted with caution. On the incommensurability of the horse-
power capacity of diffcrent types of engines and motors see W. L. Thorp,

“Horsepower Statistics for Manufactures,” Journal of the American Statistical
Association, Dec. 1929,
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and small, that have shaped contemporary manufacturing
processes. Appraised either in terms of men or of manhours,
the decline in this ratio is the most telling measure of their
cumulative impact.

This complex effect should not be considered identical
with change in “efficiency,” or with any other single aspect
of manufacturing development. If the reduction in labor
requirements per unit of product, whether calculated in
numbers employed or in hours worked, can be held to re-
flect a multitude of changes in the processes and means of
production, it cannot be regarded also as a measure of change
in the efficiency, amount or character of any one factor of
production. Those who consider the figures cited to be in-
dexes of labor efficiency, of quantity of capital invested, or
of improvement in capital equipment, are in effect ascribing
to one or another factor the result of changes in all factors.
For the same reason one cannot reasonably focus attention
exclusively on any one motivating force behind the far-reach-
ing changes measured by the decline in labor per unit. If we
stress management as their initiator we may underestimate
the other factors that must have stimulated management: for
example, trade union efforts to raise wage rates, and encour-
agement of standardization of products and regulation of
hours and conditions of labor by governmental agencies.
Sometimes, of course, a specific change in unit labor require-
ments may be accurately ascribed to some single factor; but
this is hardly true of changes in broad industrial categories
over long periods. And finally, developments in manufactur-
ing alone cannot account for the decline in its unit labor
requirements, for the latter reflects also changes in other
parts of the economy.?® The reduction in the utilization of
labor per unit of product in American factories since 1899
cannot be viewed, therefore, as the result of the operation of

20 See Chapter 6 for a discussion of the relation between developments in
factories and those in the economy at large.
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any onc factor of production, or even of all the factors resi-
dent in manufacturing. It must be interpreted rather as re-
flecting, in just one segment of our industry, the cooperative
action of all factors, both within manufacturing and out-
side i1t.



Chapter 2

Trends among Major Industrial Groups

THE host of factory workers which grew from 5 to 10 million
persons and quadrupled the total output of American manu-
facturing in 40 years turned out thousands of diverse prod-
ucts, These men and women joined in processes as analytic
as animal slaughter, as synthetic as automobile assembly, as
magical as the transformation of wood pulp into cloth. Be-
cause of the number and complexity of the commodities,
processes and plants encompassed by the term manufactur-
ing, it 1s necessary to classify individual establishments by
industries, and thus reduce the number of separate categories
with which we must deal. But even this reduction leaves us
with some 300 industries, according to the classification in
the 1929 Census of Manufactures. Before attempting to fol-
low the trends in employment and output in individual in-
dustries, it is well, therefore, to classify these industries into
major divisions (17 such groups are considered here!) and
to make a brief survey of the statistics for the larger groups.
This grouping paves the way for the more detailed descrip-
tion to follow by highlighting the major shifts within the
broad field of manufacturing.

CONTRIBUTIONS OF THE GROUPS TO TOTAL
FACTORY EMPLOYMENT AND OUTPUT

Of the 4.5 million wage earners employed in factories in
1899 almost one quarter were engaged in processing textiles
(Chart 7). This group of industries, the largest in terms of

1 The classification is similar but not quite identical with that in the Census
itself; it follows the one adopted in The Qutput of Manufacturing Industries,
1899-1937.

28
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Chart 7
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employment, plus forest products and machinery, which
ranked second and third respectively, accounted in combina-
tion for almost half of all factory wage earners.> Of least
importance as employers were the groups manufacturing bev-
erages, rubber products, and petroleum and coal products:
all three had percentage contributions of one or less in 1899
(although each employed over 30 thousand wage earners in
that year). By 1937, the latest peak year preceding the second
World War, the industrial pattern of factory employment had
changed considerably. Textiles still headed the list, but the
forest products group now stood below iron and steel and
machinery. The largest rise was in the relative contribution
to total factory employment of transportation equipment and
iron and steel products, the most severe decline in forest
products.®

When measured in terms of value added by manufacture,?
the various groups appear in a somewhat different order. For
1899 the textile group leads in this classification as well, but
its percentage share of the total is only 15.5. Forest products
comes next, also with a lower relative contribution than in
the case of employment, and it is followed not by machinery,

2 The titles of the groups indicate with fair precision the character of the
industries allocated to cach. The groups are not entirely mutually exclusive
because of unavoidable overlapping among establishments and industries in
respect of product, material and process; but the degree of overlapping is
slight in relation to the clear areas, and inveolves no duplication whatever.
The chemical products group excludes those chemical industries which pro-
duce petroleum and coal products, since the latter are classified separately;
and the machinery group excludes industries producing the class of machin-
ery called trapnsportation equipment. The miscellaneous group includes musi-
cal instruments, brushes, professional and scientific instruments, and so forth.
The individual industries in each group are listed in full in Appendix B-1.

3 The discussion in this chapter is confined largely to wage earners since
adequate data on other types of employment are difficult to obtain. In terms
of total employment, that is, wage earners plus salaried personnel and pro-
prietors, the relative standings of the various groups would be a little different
from those shown in Chart 7. Information on the number of workers other
than wage carners is presented in Appendices B-2 to B-5.

4 Value added by manufacture equals gross value of manufactured products
minus cost of materials and fuel.
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as in the employment breakdown, but by iron and steel prod-
ucts. The three largest groups together contributed less than
two fifths to the total dollar product in 1899. In 1937 it is
machinery which heads the list of contributors to aggregate
value added by manufacture, with textiles now in second
place and iron and steel again third.

The differences in the ranking of the several groups in
respect of contributions to employment and to the dollar
product of manufacturing suggest noteworthy variations
from group to group in employment per unit of product and
in the changes that occurred in this ratio between 1899 and

1937. In the following pages the shifts in the ratio are de-
scribed in some detail.

TRENDS IN EMPLOYMENT
PER UNIT OF PRODUCT

From 1899 onward, the number of workers employed in mak-
ing a unit of product declined in all but one group for which
we have information (Chart 8).> That group was forest prod-
ucts, which showed a slightly rising trend.

The changes in wage earners per unit between 1899 and
1937 range over a wide scale, from a net rise for forest prod-
ucts of 10 percent to a drastic cut of 80 percent in the group
of industries making tobacco products. Transportation equip-
ment, petroleum and coal products, and printing and pub-
lishing were all characterized by extreme declines in the
employment-output ratio: in 1937 these industrial groups
employed only one fourth as many wage earners per unit of
product as they had 38 years earlier. In the paper products

S Indexes for the major groups, as well as for individual industries, are given
for Census vears only. Because annual data on emplovment, output, or hoth,
arc inadequate for most groups and industries, no attempt has been made to
cstimate indexes for intercensal years.
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Chart 8

MAJOR GROUPS OF MANUFACTURING INDUSTRIES
Number of Wage Earners Employed per Unit of Praduct
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and chemicals groups the declines, though smaller, exceeded
50 percent; in all the remaining groups the cut in workers
per unit was less than the b0 percent average for manufac-
turing as a whole.
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INTERRELATIONS BETWEEN
OUTPUT AND EMPLOYMENT

In practically all groups, as we have noted, employment de-
clined in relation to output, but the kind of divergence be-
tween output and employment varied from group to group.
By examining the separate series on cmployment and output
(Chart 9), we can determine some of the relationships be-
tween these quantities.

There is clear evidence that in groups with sharply rising
output the number of wage earners usually went up at a
rapid pace. The greatest increases in both employment and
production came in the industries manufacturing petroleum
and coal products, and transportation equipment. Sunilarly,
relatively slow growth in output was accompanied by lagging
increase 1in employment. In forest products, which declined
in output between 1899 and 1937, there was only a minute
increase in employment; and in the leather group, whose
production rose by a relatively small percentage, the rise of
employment was slight as well. The outstanding exception
to the general correlation is the tobacco products group,
which attained a substantial increase in output while reduc-
ing the number of workers employed by 30 percent, a more
drastic cut than has been observed for any other group.®

The addition of a series on employment per unit of prod-
uct, when set beside those for output and number of workers,
brings out another set of relationships among the major in-
dustrial groups. Though they are less easy to describe in a
simple statement than the positive correlation between
rising output and rising cmployment, these relationships,
as the tabulation on page 36 shows,™ are just as meaningful
for an interpretation of our industrial development. Thus the

¢ ‘T'he unusual dilference between trends in employment and output in to-

bacco manufacture is explained in part in the following scction,
T Computed from indexes presented in detail in Appendix F.
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Chart 9

MAJOR GROUPS OF MANUFACTURING INDUSTRIES
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Chart 9 (concl)

MAJOR GROUPS OF MANUFACTURING INDUSTRIES
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Percentage Change in Relation to
Total Manufacturing, 1869 to 1937

Wage Earners

Physical Wage per Unit of
Group Output Earners Product
Forest products —75 —47 4112
Y.eather products —55 —30 +55
Beverages —38 -—15 +37
Textile products —=25 -8 +23
Foods -8 434 +46
Tobacco products +5 —63 —-65
Iron and steel products +14 4-21 +6
Printing and publishing - 458 -7 —41
Chemical products +77 +49 —16
Paper products +78 +44 -19
Transportation equipment -+231 466 —50
Petroleum and coal products 4248 -84 —47

petroleum and coal products group, which is outstanding for
its great increases in both output and employment, is char-
acterized by an unusually sharp reduction in employment
per unit. The same trend is observable for most of the ex-
panding industrial groups. Again, rises in both output and
employment less than those for total manufacturing, as in
the case of forest products, have been associated with declines
in employment per unit also less than the average. There are
some exceptions, of course, but a fairly pronounced relation-
ship can be traced over the 38-year period as a whole.

The foregoing conclusion applies to changes in group in-
dexes in relation to corresponding changes in the indexes for
total manufacturing. Something more may be said about the
relation between changes (1899 to 1937) in output, employ-
ment and employment per unit taken by themselves, and
not merely in comparison with the total indexes. Only in
one group, tobacco products, was a reduction in unit labor
requirements accompanied by an actual decline in number
of workers employed. In ten of the twelve groups there was
a net increase in employment despite the fact that the num-
ber of workers per unit fell rather considerably. In forest
products, the lone group in which unit labor requirements
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increased from 1899 to 1937, the number of jobs scarcely rose
at all. It is reasonable to conclude, therefore, that the group
indexes indicate no long-term tendency for employment to
fall when the number of workers utilized per unit is reduced.
On the contrary, large declines in employment per unit be-
tween 1899 and 1937 have usually been accompanied by sub-
stantial increases in employment and, of course, by even
larger increases in output.

EFFECTS OF CHANGES IN THE COMPOSITION
OF OUTPUT

Each of the major groups consists of several industries which
differ from one another not only as to the character of the
final product, but also as to the number of workers they
employ per unit of product. Because of variation in the latter
respect, a change merely in the composition of the output of
a particular group may cause a shift in its employment-output
ratio. In tobacco products, for example, if the cigarette in-
dustry (with its low ratio of workers employed to units pro-
duced) increased its output much faster than the cigar indus-
try (in which the ratio is high) then the employment-output
ratio for the two industries combined would have dropped
even if there had been no change whatever in the number
of workers employed per unit of product by either of them.
From this instance alone it is clear that we cannot regard a
change in a group’s employment-output ratio simply as a
direct reflection of corresponding changes in the ratios of the
individual constituent industries. An alteration in the group’s
ratio of employment to output may, upon analysis, turn out
to have been in some degree the result of a shift in the rela-
tive contributions of component industries to the output of
the group as a whole.

In Chart 10 the changes in employment per unit of prod-
uct for the several groups and for all industries combined
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Chart 10

MAJOR GROUPS AND TOTAL MANUFACTURING
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are broken down into two parts.® One set of bars measures
the effect of changes in the employment-output ratios of the
individual industries, the other the effect of changes in the
composition of their output.® As the chart indicates, altera-
tions in the industrial composition of output did have sub-
stantal influence on some of the group employment-output
ratios, in several instances outweighing the effect of changes
in the employment-output ratios of the component indus-
tries. For the tobacco products group the findings are partic-
ularly striking: in three periods half or more of the decline
in wage earners per unit was accounted for by the rapid rise
of cigarette manufacture at the expense of the industries

8 For a discussion of method see Appendix G. The ratios analyzed in Chart
10 diifer slightly from those discussed earlier (sce Appendix H).

Changes in the reciprocal of the employment-output ratio, ie., the num-
ber ot units of output produced per wage carner, also may be analyzed into
two components: (1) change in the output-employment ratics for the individ-
ual industries, and (2) change in the relative contribution of each industry to
total wage-carner employment, The vesults of this analysis would, of course,
supply a dilferent view of the facts described in the text.

As a general qualification ol the sort of analysis summavized in Chart 10, it
must be stated that the results obtained depend on the industrial classification
provided by the Bureau of the Census. The more detailed the classification,
the more informative will the analysis be. When a group or group sample
consists of only onc industry, as does printing and publishing, the second com-
ponent will necessarily be of zero force. For this reason, some of the groups
appearing carlier in this chapter are not listed in Chart 10,

8 Since units of physical output ditfer among industries, it has been neces-
sary to reduce them to a common denominator for purposes of measurement,
In one industry the unit may be a motorcar selling for several hundred dol-
lars, in another it may be a ton of sulphuric acid worth 8 dollars, or a yard
of rayon goods valued at less than a dollar. To circumvent this difficulry we
have defined a unit of output as the physical quantity valued at $1 (or to
which §$1 of value has been added) in some selected period called the “weight-
base.” Units in different industries, when thus defined, are thervefore com-
parable with one another since they all represent a value of $1 in the selected
period. (The unit may, of course, be defined as 310,000 worth, as well as $1
worth, so long as it is the same for all groups.)

The weight-base periods are the same as those used in the construction of
our indexes of physical output, namely, the average of the pair of years com-
pared. ‘That is, our unit in the comparison of 1919 with 1929 is the quantity
of product which, when multiplied by 14 (p» -+ pis), amounts to $1. See The
Output of Manufacturing Industries, 1899-1937, p. 80, footnote 10, fpr a more
detailed explanation.
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producing cigars and smoking and chewing tobacco.’® The
cigarette industry, as already noted, employs relatively few
workers per $10,000 of products; the industries making cigars
and other tobacco products, which require the labor of many
more workers for the same dollar amount of output, failed
to raise their levels of production from 1899 to 1937. And in
the case of another industry, transportation equipment, vir-
tually the entire decline of 12 percent in wage earners per
unit from 1899 to 1909 is attributable to the increased impor-
tance of automobiles, rather than to any reduction in the
employment-output ratios of the individual industries mak-
ing up the group.

The average change in labor per unit in the component
industries was uniformly of the same sign as the change in
the ratio for the group. This was not true of those changes
in a group’s unit labor consumption that were caused by
shifts in the composition of group output. These shifts some-
times acted as a counterforce, making the decline in the group
ratio less steep than it would have been if the composition
of output had remained constant. In the food group, for
example, workers per unit dropped 22 percent from 1899 to
1937. During this period the constituent food industries ac-
tually cut labor per unit by as much as 47 percent on the
average, but at the same time several of those with large unit
labor requirements increased their shares in the group’s out-
put, causing a rise of 26 percent in workers per unit of
output for the group as a whole. The 22 percent decline,
then, is the net result (rounded off) of a drop of 47 percent
and an increase of 26. A similar situation is found in the
transportation equipment group for the same period. During

10 It is almost certain that if as much detail were available for the tobacco
products group for the comparison of 1899 with 1937 and for 1899-1909 as
for the later short periods (i.e., if data on employment were available for
cigars and cigarettes separately in 1899), the second component for this group

would be found to be more important than, or as important as, the first in all
periods.
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the 38 years the average decline in employment per unit for
the group was 63 percent, a reflection not only of the average
decline in the employment-output ratios of the various trans-
portation equipment industries, but also of the development
of the motorcar at the expense of other means of transporta-
tion. The automobile industry employed 6.5 workers per
$10,000 of product, the carriage and wagon industry 5.7
workers, the railroad car industry 5.2, locomotive construc-
tion 3.6, and shipbuilding 5.5.1* The decline of 63 percent in
workers per unit of transport equipment, though large, ranks
the group only in third place in this respect; it follows to-
bacco and petroleum products, in which the corresponding
changes in employment per unit of product between 1899
and 1937 were 81 and 74 percent respectively. If the effect of
the shift in the relative importance of motorcars were ex-
cluded, however, the average decline in employment per unit
in the transport equipment group would be 94 percent, much
larger than the corresponding cut for any other group.?

As we have just noted, shifts in composition of output were
frequently significant. Yet the general impression derived
from a study of Chart 10 as a whole is that changes in the

1t These figures represent the average of 1809 and 1937, In 1937, of course,
the number of workers employed in automobile fubrication per 310,000 of
value added (valued at the mean of 1899 and 1937 prices) was far smaller than
the corresponding numbers in the other transportation equipment industries:
only 1.4 as against 1.6, 6.0, 5.0, and 6.8. In 1899, however, the figure for motor-
car production was 11.6 workers per $10,000, compared with 6.9, 4.3, 2.2 and
4.2, respectively, in the other industries included in the group.

12 Although we have distinguished between the effect of changes in the in-
dustrial pattern of production and the effect of changes in employment per
unit of product, we muast confess that the separation is in an important sense
artificial, The situation is similar to that encountered in a breakdown of
changes in values into changes in prices and in quantities, where it is neces-
sary to assume that the prices and quantities are independent of one another.
Just as this assumption falls short of strict validity, so also does the assump-
tion that changes in the pattern of production may be divorced from changes
in emplovment per unit of product. The evidence cited earlier {Chart 9 and
the tabulation an p. 36) hints at a relationship, to be developed in Chapter

1. hetween changes in employment per unit and changes in relative contribu-
tions to output.
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number of wage earners employed per unit were, in most
groups and in most periods, the result of corresponding
changes in the employment-output ratios for the individual
industries making up the group samples. As a rule, then, the
change in a group employment-output ratio was substantially
equal to the weighted average change in the corresponding
ratios for the individual industries comprising the group.
These ratios for individual industries are discussed in the
following chapter. |



Chapter 3

Labor per Unit of Product
in Individual Industries

THe factors making for change in the ratio of employment
to product have acted on all industries, but in varying de-
gree. For this reason the trends in labor per unit have differed
not only among groups of manufacturing industries, as we
obscrved in the preceding chapter, but also among indus-
tries within the same group. These movements are examined
in the present chapter.

INDUSTRIAL VARIATION AMONG TRENDS
IN LABOR PER UNIT

The reader may recall from Chapter 1 that by 1937, in all
manufacturing industries combined, the number of workers
employed per unit of product had dropped to approximately
one half of the number required to produce the same amount
of goods in 1899. This average for manufacturing in the ag-
gregate conceals wide variations from industry to industry.
Thus Chart 11, which provides a summary of the indexes of
workers per unit for 51 industries (the only ones for which
data spanning the period 1899-1937 are available) shows an
index of less than 20 percent at one extreme and an index of
225 at the other. The majority of the 51 industries are found
within a fairly wide belt: in the middle two thirds, represent-
ing 33 industries, the ratio of labor to product in 1937 ranged
from less than 40 percent to about 90 percent of the 1899
ratio. In only 8 of the 51 industries are indexes of employ-
ment per unit of product found above the 1899 level.
43
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The details are presented in Table 1 (pp. 47-51). Besides
the industries covered in the chart, for which data are avail-
able for 1899 and 1937, many others with series which do not
go all the way back to 1899 or forward to 1937 appear here,
as do also several for which we have been able to push our
indexes even farther back than 1899. This table differs fur-
ther from Chart 11 in that the mecasures represent average
annual percentage rates of change in wage earners per unit,
rather than indexes for 1937 relative to 1899.

There was a variety of trends in employment per unit of
output not only within manufacturing as a whole, as was indi-
cated by Chart 11, but also within each of the major cate-
gories into which the individual industries are grouped in
Table 1. Among the industries in the food group, for exam-
ple, the most rapid rate of decline over the period 1899-1937
was 3.5 percent per annum in beet sugar manufacture, while
in meat packing during the same period there was an average
annual rise of 0.3 percent. An even more striking illustration
of wide dispersion is provided by the transportation equip-
ment group: in automobiles there was an average annual de-
cline of 5.4 percent and in locomotives an annual rise of 2.2
percent between the years 1899 and 1937. These two indus-
tries producing transportation equipment are, of course, the
extremes which are found also in Chart 11.

The addition of industries for which the indexes apply to
less than 38 years provides some instances of decline in labor
per unit even more spectacular than that found in automo-
bile manufacture. In three of the industries for which the
period covered is shorter than 38 years—nonalcoholic bev-
erages, knit cloth, and pens and penpoints—the annual rate
of decline exceeded 10 percent. Nevertheless when we add up
all the industries for which data are available, including
those for which the series apply to more as well as less than
38 years, the proportion with increases in wage earners per
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unit goes up. Whereas among the industries which appear in
Chart 11 (covering 1899-1937) less than 14 percent showed
rises in the employment-output ratio, among the entire col-
lection of industries for which there are data (here the pe-
riods covered range from 1869-1939 in some industries to
1931-1939 in one) the percentage of those with rises in the
ratio of workers to product 1s almost 19. This increased pro-
portion may be explained by the fact that most of the added
indexes are rather short series which cover only the more
recent years (1927 or 1929 to 1937 or 1939) during which
there was little decline, on the average, in wage earners per
unit. The longer series cover not only this period of little
change but also preceding periods during which employment
per unit declined rapidly. The differences between the last
two columns of Table 1 therefore reflect primarily the pres-
ence of fluctuations in the rate of decline in employment
per unit. These fluctuations will be considered later in this
chapter.?

Rises in employment in relation to output must reflect
cuts in the work week, or increases in the number of man-
hours required per unit of product, or both. As we have al-
ready seen, reductions in hours per week occurred in manu-
facturing considered as a whole. There were cuts also in every

1 A word must be said about total employment (including proprietors and
salaried personnel as well as wage earners) per unit of product. Total em-
ployment offered by all manufacturing industries combined rose a little more
rapidly during the last four decades than did the number of wage earners
alone. For this reason all workers per unit of product fell a little less rapidly
than wage earners per unit. The close correspondence is found not only in
aggregate manufacturing, but also in individual industries. Total employment
per unit fell a little less rapidly (or rose a little more rapidly) than wage earn-
ers per unit in 33 out of 61 industries, was equal to the latter in one industry,
and fell somewhat more rapidly (or rose a little less rapidly) in 27 industries.
In practically all cases the differences between the two were slight. Only in
one industry was there a difference of sign: in wire manufacture wage earners
declined slightly in relation to output, while total employment rose. (The
preceding comparison relates to the period 1909-37. The complete series for
individual industries, available at best for 1904-39, appear in Appendix F.)
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INDIVIDUAL MANUFACTURING INDUSTRIES

Average Annual Percentage Changes in Wage Earners per Unit of
Product

Number of Average Annual
Wage Earners Period Percentage
Industry Employed Covered Rate of Change
in 1929 In Period  1899-
{1,000) Covered 1937
Foods
Mecat packing 122 1879-1939 0.5 0.3
Sausage 6 1929-1939 —1.7
Oleomargarine 2 1925-1939 —6.5
Shortenings 3 1927-1939 14
Flour 27 1869-1939 —09 —-0.3
Feeds 10 1927-1939 1.2
Cereals 6 1925-1939 1.4
Rice 2 1899-1939 —1.2 —-141
Macaroni 5 1927-1939 —0.6
Bread and cake 167 1923-1939 11
Biscuits and crackers 34 1923-1939 —31
Fish, canned 14 1904-1939 0.6
Fruits and vegetables, canned 99 1899-1939 —3.1 —2.7
Butter, cheese and canned milk 30 1899-1939 —2.2 —2.0
Milk, canned 7 1904-1939 —4.3
Butter 19 1904-1939 —1.8
Cheese 3 1904-1939 —0.9
Ice cream 22 1923-1939 —4.9
Beet sugar 7 1899-1939 —3.5 —3.5
Cane sugar, total 16 1899-1939 —0.8 —-1.0
Cane sugar, not elsewhere made 2 1909-1939 —11
Cane-sugar refining 14 1909-1939 —0.0
Confectionery 64 1925-1939 —33
Chocolate 6 1921-1939 —5.0
Corn products 7 1909-1939 —1.3
Baking powder 3 1927-1939 —-0.1
Ice a2 1899-1939 —2.9 —2.7
Beveragess
Liquors, malt b 1899-1939 —-1.3 -0.8
Liquors, distilled 1 1899-1939 —11 —1.3
Malt 1 1925-1939 —0.7
Liquors, vinous * 1923-1939 —8.5
Beverages, nonalcoholic 28b 1931-1939 —10.4
Tobacco products
Cigarettes and cigars 105 1899-1939 =50 —5.0
Cigarettes 21 1904-1939 —59
Cigars 84 1869-1939 —1.0
Chewing and smoking tobacco 11 1899-1939 —24 —2.6

For footnotes see page 51,
47
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INDIVIDUAL MANUFACTURING INDUSTRIES

Average Annual Percentage Changes in Wage Earners per Unit ot

Product
Number of Average Annual
Wage Earners Perind Percentage
Industry Employed Covered Rate of Change
in 1929 In Period  1899-
{1,000) Covered 1937
Textile products
Cotton goods 425 1869-1939 —1.4 —0.9
Lace goods 7 19141939 —29
Woolen and worsted goods 147 1879-1939 -0.7 —0.6
Woolen goods 58 1909-1931 —04
Worsted goods 88 1909-1931 -0.2
Silk and rayon goods 130 1879-1939 —3.4 —3.2
Kait goods, total 208 1869-1939 —1.8 —20
Hosiery, knit 130 1923-1939 -2.4
Underwear, knit 41 1923-1939 —2.0
Outerwear, knit 29 1923-1939 -28
Cloth, knit 8 1923-1931 —-10.7
Carpets and rugs, wool 33 1899-1939 —-1.2 —-0.9
Asphalted-felt-base floor
covering and linoleum 8 1919-1939 -20
Asphalted-felt-base floor covering 2 1921-1937 —24
Linoleum 6 1921-1937 -041
Oilcloth and artificial leather 4 1923-1939 —1.5
Oilcloth 1 1904-1937 0.8
Artificial leather 3 1923-1937 —0.8
Cordage and twine 14 1899-1939 —1.0 —0.7
Jute goods 5 1899-1939 -17 —1.3
Linen goods 2 1899-1939 0.2 0.1
Clothing, men’s, incl. work clothing 189 1927-1939 0.3
Gloves, textile 9 1927-1939 2.2
Shirts and collars, men’s 63 1927-1939 0.4
Clothing, women’s 188 1927-1939 0.6
Corsets 14 1927-1937 -0.9
Handkerchiefs 6 1927-1939 —1.8
Elastic woven goods 4 1927-1939 —-3.0
Hats, fur-felt 16 1899-1939 —-1.3 -1.0
Hats, cloth 6 1927-1937 0.0
Hats, straw, men’s 3 1927-1939 —1.3
Hats, wool-felt 2 1879-1939 —-0.3 01
Wool shoddy 2 1889-1933 —-1.5
Leather products
Leather 50 1889-1939 —0.7 —1.3
Shoes, leather 206 1869-1939 —0.9 —0.6
Gloves, leather 9 1899-1939 —0.9 —0.8
Belting, leather 3 1927-1939 1.1




Number of Average Annual

Wage Earners Period Percentage
Industry Employed Covered Rate of Change
in 1929 In Period  1899-
(1,000) Covered 1937
Rubber products
Shoes, rubber 26 1899-1939 —-0.7 —0.6
Rubber goods, other, incl.
tires and tubes 123 1919-1939 —4.3
Tires and Tubes 83 1921-1939 —4.3
Rubber goods, other 40 1927-1939 —1.6
Papier prroducts
Paper and pulp 128 1879-1939 —2.7 —~2.1
Paper 103 1927-1939 —-1.8
Pulp 25 1927-1939 —3.7
Wall paper 5 1929-1939 —1.5
Printing and publishing
Total 358 1899-1939 —3.0 -341
Chemical products
Chemicals, industrial, inc}. rayon
and compressed gases 105 1899-1939 —34 3.1
Chemicals, industrial 62 1927-1939 —3.4
Gases, compressed 3 1927-1939 —4.0
Rayon 39 1923-1939 —1.8
Cottonseed products 16 1899-1939 —-0.5 —-0.2
Linseed products 3 1923-1939 —-0.5
Carbon black 2 1914-1939 —4.3
Soap 14 1904-1939 —-2.3
Wood-distillation products
and charcoal 5 1921-1939 -2.9
Wood-distillation products 5 1899-1937 —0.6 —0.6
Charcoal * 1921-1937 —-1.4
Explosives 6 1889-1939 —2.5 —2.9
Fertilizers 21 1899-1939 —-1.7 —1.7
Glue and gelatin 3 1927-1939 —-2.5
Paints and varnishes 29 1899-1939 —1.3 —1.0
Salt 6 1869-1939 —1.8 —1.7
Tanning and dye materials 2 1899-1939 —-2.6 -2.2
Petroleum and coal products
Petroleum refining 81 1879-1939 —-3.0 —2.8
Coke-oven products 21 1879-1939 -2.2 =36
Fuel briquettes * 1909-1939 -1.9




TaABLE 1 {concluded)
INDIVIDUAL MANUFACTURING INDUSTRIES

Average Annual Percentage Changes in Wage Earners per Unit of
Product

Number of Average Annual
Wage Earners Period Percentage
Industry Employed Covered Rate of Change
in 1929 In Period 1899-
(1,000) Covered 1937
Stone, clay and glass products
Asbestos preducts 8 1927-1937 1.7
Roofing 6 1929-1939 0.5
Cement 33 1904-1939 —2.9
Lime 9 1904-1939 —1.5
Wallplaster and board 7 1927-1939 —1.1
Concrete products 16 1925-1939 —3.8
Sand-lime brick 1 1914-1939 —2.4
Clay products 93 1914-1939 —09
Glass 68 1899-1939 —3.7 —3.8
Forest products
Lumber-mill products 419 1899-1939 0.2 0.5
Planing-mill products 90 1925-1939 —0.7
Boxes, wooden, cigar 4 1927-1939 —1.4
Cooperage 11 1927-1939 1.6
Caskets and coffins 13 1927-1939 —2.0
Excelsior 1 1925-1939 0.3
Turpentine and rosin 40 1899-1939 —-0.3 0.4
Iron and steel products
Blast-furnace products 25 1889-1939 —34 —3.9
Steel-mill products 395 1869-1939 —2.2 -1.2
Wire 22 1909-1939 —0.4
Wrought pipe 11 1925-1939 0.6
Cast-iron pipe 20 1914-1939 0.4
Files 4 1929-1939 0.1
Firearms 7 1921-1939 —31
Tin cans and tinware 32 1927-1939 —4.6
Nonferrous-metal products
Primary nonferrous metals 31 1899-1939 —25
Copper 14 1899-1937 —2.8 —2.8
Lead 5 1899-1937 —3.0 —3.0
Zinc 12 1899-1937 ~1.6 —1.6
Secondary metals, nonprecious 4 1925-1939 —0.3
Collapsible tubes 2 1925-1939 —-21
Nonferrous-metal products, not
elsewhere classified 79 1925-1939 —-0.9
Clocks, watches, and materials 21 1927-1939 —1.9

ko



Number of Average Annual
Wage FEarners Period Percentage
erio
Industry Employed Covered Rate of Change
in 1929 In Period  1899-
{1,000) Covered 1937

Machinery

Agricultural implements 42 1921-1931 2.6

Phonographs 14 1899-1929 —0.4

Refrigerators, mechanical 17 1927-1939 —9.6

Scales and balances 4 1927-1937 —2.2

Sewing machines 10 1927-1939 0.8

Typewriters 17 1921-1937 ~—1.6

Washing and ironing machines 8 1927-1939 —~5.3
Transportation equipment

Automobiles, incl. bodies and parts 447 1899-1939 —5.1 —54

Carriages, wagons and sleighs 3 1889-1939 —1.1 —1.0

Cars, railroad 40 1899-1939 1.6 0.9

Locomotives 11 1589-1939 2.4 2.2

Ships and boats 55 1899-1939 0.7 1.3

Motorcycles and bicycles 4 1899-1929 —3.4

Carriages and sleds, children’s 7 1925-1939 —3.0
Miscellaneous products

Organs 2 1904-1935 —0.3

Pianos 10 1904-1939 —2.3

Buttons 9 1914-1939 —2.2

Brooms 5 1927-1939 —0.3

Pencils 6 1929-1939 —4.5

Pens and points 5 1929-1939 —10.6

Sporting goods 11 1929-1939 —0.3

Source; Number of wage earners {rom data in Appendix Table B-1. Rates
of change based on the indexes given in detail in Appendix F.

* 500 or less.

* Employment in the legal liquor industries was very low in 1929 because
of enforcement ol the prohibition amendment. In 1937 wage-carner employ-

ment was as follows:

Liquors, malt

Liquors, distilled

Malt

Liquors, vinous

(1,000)
47
6
2
3

Beverages, nonalcohalic 28

* The malt liquor industry was not shown scparately in 1929; it was in-

cluded in nonzlcoholic beverages.
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h2 MANUFACTURING EMPLOYMENT

individual industry of which we have record. The most com-
prehensive data available for individual industries, the Cen-
sus reports on full-time hours for 1909 (adjusted roughly to
an actual-time basis) and the Census and Bureau of Labor
Statistics data on hours actually worked in 1937, indicate that
all of 38 separate industrial series on hours declined from
1909 to 1937 (Table 2). The decline in hours per week was
as large, in one case, as 24 hours (or 38 percent of the 1909
figure), and in none was it less than 9 hours (or 18 percent of
the 1909 level).

The cuts in hours help to explain why the employment-
output ratios of some industries failed to drop. It is true that
reductions in hours tend to cause declines in manhours per
unit of product by enhancing labor efficiency. But in the
exceptional industries which did not reduce the employment-
output ratio this indirect influence apparently was too weak
(taken together, of course, with other factors affecting man-
hours per unit) to negate the direct effect upon employment
of reductions in hours. As we see when we combine the in-
formation on changes that occurred in the length of the work
week with what we know about workers per unit, and thus
measure changes in manhours per unit (Table 3), the reduc-
tion in manhours per unit was so slight in some industries
that there the decline in hours was sufficient to cause employ-
ment (in terms of number of workers) to rise in relation to
output. _

In view of the industrial variation with respect to curtail-
ment of working time, it 1s pertinent to inquire whether
hours were cut most severely in the industries which effected
the greatest reduction in number of workers per unit and
much less drastically in those which achieved only slight de-
clines. Recourse to the data reveals no very significant cor-
relation between long-term changes in hours in individual
industries and corresponding changes in employment per



TasLE 2

INDIVIDUAL MANUFACTURING INDUSTRIES

Hours Worked per Weck per Wage Earner, 1909 and 1937

Change

Industrys 7909 1937 Number Percent
Cement 61 38 —23 —38
Cane-sugar refining 60 38 —22 —38
Carpets and rugs, wool 53 33 —20 —38
Blast-furnace products 66 42 —24 —36
Cotton goods 55 35 —20 —36
Woolen and worsted goads 54 34 —20 —-36
Knit goods 54 35 —-19 —35
Petroleum refining 55 36 —19 —34
Automobiles, incl.-bodies and parts 53 35 —18 —34
Silk and rayon goods 53 35 —18 —34
Hats, fur-felt 50 33 —-17 —34
Steel-mill products 57 38 —19 —33
Chemicals, industrial, incl. rayon

and gases 58 39 —19 —32
Zing 58 39 —19 —32
Canned fish, fruits and vegetables 56 38 —18 —32
Wire 55 37 —18 —32
Shoes, leather 52 36 —16 —-31
Glass 52 36 —16 —31
Sugar, beet 64 45 —19 —30
Tobacco products, total 50 35 —-15 —30
Paper and pulp 58 41 —-17 —29
Fertilizers 57 40 —-17 —29
Leather 54 38 —16 —29
Soap 52 38 —14 -29
Ships and boats 52 37 —15 —28
Liquors, distilled 55 40 —15 —27
Explosives 55 40 —15 —-27
Cars, railroad 53 39 —14 —27
Lime 57 42 —15 =26
Lead 55 42 —13 —24
Meat packing 54 41 —13 —24
Flour 57 44 —13 —22
Lumber-mill products 56 43 —13 —22
Locomotives 56 44 —12 —-21
Paints and varnishes 52 41 - 11 -21
Cottonseed products 65 52 —13 —20
Printing and publishing, total 47 38 -9 —19
Copper 55 45 —10 —18

Source: Appendix Table C-2. Only those industries for which indexes of

physical output are available are listed herve.
* Ranked according to percentage change in hours.
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TABLE 3

INDIVIDUAL MANUFACTURING INDUSTRIES

Aggregate Wage-Earner Hours and Wage Earners Employed
per Unit of Product: Percentage Changes, 1909-372

Average Annual Rate

Total Change of Change
Industry® Wage-Earner Wage  Wage-Earner  Wage
Hours Earners Hours Earners

per Unit per Unit per Unit per Unit

Automobiles, including bodies

and parts —92 —87 —8.5 -7.1
Tobacco products, total —85 —-79 —6.7 —5.5-
Glass —78 —68 —5.3 —4.0
Silk and rayon goods —-77 —66 —5.1 —37
Blast-furnance products —75 —60 —4.8 —-3.2
Chemicals, industrial, incl.

rayon and gases =73 —ol —4.6 —33
Liquors, distilled - 67 --54 —3.9 —2.8
Knit goods —67 —49 —3.9 —2.4
Beet sugar —65 -5 -37 —2.5
Petroleum refining —64 —45 —3.6 —241
Printing and publishing, total  —62 —53 —3.4 -2
Cement —-61 —38 —33 —1.7
Paper and pulp —061 —45 —33 —-2.1
Canned fish, fruits and vegetables — 60 —41 —3.2 —1.9
Explosives —59 —43 —3.1 —-2.0
Copper —56 —46 —2.9 —2.2
Soap . : —55 -39 —2.8 —1.8
Lead —55 -4 —2.8 —1.9
Leather —54 —35 —-2.8 —1.5
Fertilizers —54 —35 —2.8 —1.6
Lime —54 —37 —-2.7 —1.6
Carpets and rugs, wool -5 —22 —2.5 —0.9
Cotton goods —50 —22 —2.4 —-0.9
Hats, fur-felt : —47 —20 —2.3 —0.8
Zinc —45 —20 -21 —0.8
Shoes, leather —43 —-19 —2.0 —0.7
Weolen and worsted goods —42 —13 —2.1 —0.5
Cane-sugar refining —42 —8.2 —2.0 —0.3
Steel-mill products —40 -1 —1.8 —0.4
Paints and varnishes -39 —24 —1.8 —1.0
Flour —37 —20 —1.7 —0.8
Lumber-mill products —32 —12 —1.4 —-05
Wire —-32 0.9 —-1.3 0.0
Cottonseed products —31 —14 —-1.3 —0.5
Cars, railroad -21 49 —0.9 0.2
Meat packing —17 11 —0.6 0.4
Ships and boats 0.8 41 0.0 1.2
Locomotives 142 209 3.2 4.1

Footnotes to Table 3 at bottom of next page.
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LABOR PER UNIT hb

unit of product. The amount by which hours were reduced
in industries that cut employment per unit sharply differed
only slightly from the amount by which hours were shortened
in industries that lagged in decreasing employment per unit.?
This does not mean that long-run declines in hours are en-
tirely unrelated to changes in employment per unit; it points
rather to the universality of the cut in the working week
among all types of industries, including those with low rates
of decline in manhours per unit?

Manhours per unit of product fell in all but two of the
industries for which we have reasonably adequate informa-
tion. The exceptions are locomotive manufacture and ship-
building, which were found among the eight industries listed
above (Chart 11) as those in which workers per unit of prod-

2 The coeflicient of rank correlation between changes in hours (Table 2) and
changes in workers per unit (Table 3) is .19 for 38 industries.

3 Much the same phenomenon seems to characterize hourly earnings, as we
shall see in Chapter 4.

Source: Appendix F.

® For several industrics not listed in Table 3, or not shown separately,
there are available data on manhours per unit for somewhat shorter periods;
sce Appendix F.

For a few industries the 1909 Census data on full-time hours may be car-
ried back to 1899 by indexes based on samples collected by the Bureau of
Labor Statistics {see source cited in Appendix C). Indexes of manhours per
unit for these industries may therefore be computed for 1899-1937 and per-
centage changes between these years determined:

Total Percentage Change, 1899-1037
Wage Earners Hours Manhours per

Industry per Unit per Unit of

of Product Week Product
Meat packing 12 —24 —15
Cotton goods —-30 —38 —56
Knit goods —54 —38 —71
Silk and rayon goods -71 —35 —81
Shoes, leather —19 —33 —46
Lumber-mill products 19 —25 —10
Printing and publishing, total =70 —25 —78

Cars, railroad 39 —30 —2.0
Steel-mill products —30 —32 —57

b Ranked according to change in aggregate wage-carner hoars per unit.



56 MANUFAGTURING EMPLOYMENT

uct rose. As for the other six, when labor is measured in
terms of manhours instead of men, we find that they too are
to be classed with the industries which reduced the amount
of factory work needed to turn out a unit of product.*
~ Both locomotives and ships improved substantially in qual-
ity. No doubt the exceptional positton in Table 3 of the in-
dustries manufacturing these products is to be attributed in
some degree to our inability to take statistical account of such
advances. The average tractive power of steam locomotives
in operation on American railroads rose from 27 thousand
pounds in 1910 to 49 thousand in 1937, indicating a very
considerable increase in the power of new locomotives pro-
duced. And this, of course, points merely to one of many im-
provements. It is likely that a similar explanation applies to
some of the other industries that lagged in reducing labor
per unit of output; railroad cars and even meat-packing prod-
ucts have undergone considerable quality change requiring
the expenditure of labor effort.

Even the most drastic declines shown in Table 3 may

4For the industries producing linen goods, wool-felt hats, and turpentine
and rosin, no data on hours are available for 1937. Here, however, the in-
creases in wage earners per unit were slight. Even a comparatively moderate
decline in the hours worked in these industries (say, a decline of 18 percent,
the smallest in Table 2) would mean a reduction in manhours per unit.

5 It is possible, too, that industries engaged in producing locomotives, ships
and railroad cars have been changing the character of the materials they as-
sermnble into the final products. If the parts they require were formerly machined
in other industries but then came to be machined in the assembly industries
themselves, we should expect this increasing burden to be rellected in a rise
in manhours of work relative to the number of units of final product. This
sort of trend might be caused simply by change in the definitions of the vari-
ous industrial categories set up by the Bureau of the Census, as well as by
actual shifts between industries whose scope has not undergone revision. Un-
forcunately, no reliable inlormation is available on this point.

Note should be made also of a factor affecting all industries, namely, change
in the composition of output. As demonstrated in Chapter 2, such changes
may have considerable effect on the ratio of labor to product. For information
on changes in composition of the output of individual industries see Part
Twoe of The Output of Manufacturing Industries, 1899-1937 (National
Bureau of Economic Research, 1940).
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understate the actual cuts in unit labor requirements because
they do not allow for quality improvements, and for the same
reason most of the percentages given in the table should be
regarded as conservative estimates of the reductions in man-
hours per unit since 1909. Yet even these figures, with all
their tendency to understatement, record rapid declines in
manhours per unit for many industries. In comparison with
the 2.7 percent decline in manhours per unit for all manu-
facturing combined some of the per annum rates for individ-
ual industries are phenomenal. In the automobile industry
the average annual reduction was 8 percent (over the period
1909-37); in tobacco manufacture, 7 percent; and in glass,
silk and rayon goods, blast-furnace products, and industrial
chemicals, 5 percent. Reductions in the manhour-output
ratio of 10, 15, or 20 percent were therefore sometimes a
matter of a few years, not of decades; an average annual de-
cline of, say, 5 percent, amounts in three years to 14 percent.
As we shall see in the next section, in some periods the annual
rates were substantially above the averages for all periods
combined. Evidently important changes often took place
well within the span of a single business cycle.

CHANGE IN THE RATE OF DECLINE
IN LABOR PER UNIT

None of the average rates of decline recorded in Table 3 re-
flects the tempo of change during each portion of the period
since 1909. The averages, in other words, fail to show varia-
tion 1n the rate of change in the ratio of employment, or of
manhours, to product.

Besides short-period fluctuations the rate of decline in
labor per unit also underwent more persistent changes, which
become evident when periods of around 10 years are com-
pared with one another. Limited though our information
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is to crude measures of shifts between selected years (Table
4, pp. 65-67), it is quite clear that the rate of decline in wage
earners per unit fluctuated in practically all industries. From
Chart 12, in which the course of labor per unit is plotted
for a number of industries, one can observe, for example,
that in cotton goods production the number of wage earners
employed per unit rose at a rate of 0.1 percent per annum
between 1909 and 1919 and again between 1929 and 1937,
but fell at annual rates ranging from 0.3 percent to 2.9 per-
cent during the other 5 decades covered in the table. In steel
mills, though employment per unit declined on the average
by as much as 5.1 percent annually between 1879 and 1889,
it actually rose 2.8 percent per annum during the 1930’s. The
extraordinary average annual rate of decline in unit labor
requirements for motor vehicle manufacture, 5.4 percent, is
seen to be an average of extreme rates of decline, 11.8 and
9.5, a moderate rate of decline, 0.6, and a 2.2 percent rate
of increase. The available data on manhours per unit, though
less comprehensive and covering somewhat different periods
than those on number of workers per unit, bear out this im-
pression of widespread change in rate of decline (Chart 12;
and Table 5, p. 68).

Now that we have found that the labor-output ratio de-
clines at a variable rate, we should like to determine whether
the variation in tempo follows some general pattern from
stage to stage in the development of an industry. The most
interesting possibility is that the decline decelerates from
stage to stage. In terms of absolute changes per annum (or
annual changes expressed as a percentage of a fixed base),
there can hardly be any question that on the average there
has been retardation in the rate of decline in employment
per.unit. For example, the reduction in the number of fac-
tory workers needed to assemble a dozen motorcars, from
seven in 1899 to less than one in 1937, cannot be matched in
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the future. But whether there is a decline in the rate of
change in labor per unit when the latter is expressed as a
percentage of the preceding year’s level is quite another ques-
tion. It is true that some authors have explained retardation
of growth in output ¢ in part by the slowing down of techni-
cal progress, which implies, of course, a slackening in the
rate of decline in labor per unit.” Such a slackening should
be expected also if unit labor requirements are a function
of the scale of an industry’s operations; for the scale expands,
as does output, at a decelerating rate. But these hypoth-
eses cannot be put to the test. Lack of sufficiently long series
on manhours worked per unit unfortunately precludes a
definite answer to the question posed. The data on workers
per unit are seriously affected by changes in hours, as a com-
parison of the fluctuations in Tables 4 and 5 shows. Even if
one could conclude unequivocally that manhours per unit
do fall at a declining rate, the finding might be unimportant.
For it is possible that such deceleration, if it could be proven,
would take the form not of a series of gradual changes from
stage to stage, but of a single rather abrupt change from a
very rapid rate of decline during the first stages of an indus-
try’s growth to a moderate rate persisting with little change
during the rest of its career. That is, the shape of an indus-
try’s labor-output curve could reasonably be approximated
by two connected straight lines, the first (with a sharp nega- -
tive slope) covering the early life of the industry, and the
second (with a mild negative slope) covering the later and
major portion. If this were the situation, the phenomenon of
deceleration would hardly be observable in the available
data, which seldom cover the very early years of an industry’s
life. If there were gradual deceleration in an industry’s unit

6 See the discussion in Chapter 5.

" Evidence of a slackening in the rate of technical progress in the cotton,
woolen and worsted, iron and steel, shoe, paper, and copper industries is pre-

sented in Simon Kuznets' Secular Movements in Production and Prices
(Houghton Mifflin, 1930), Ch. 1.



TaBLE 4

INDIVIDUAL MANUFACTURING INDUSTRIES

Wage Farners per Unit of Product: Average Annual
Rates of Change between Selected Years

Unit: 1 percent

Average Annual Rate of Change

1869 1879 1889 1899 1909 1919 1929
ndustry : to to to to to to to
1879 1889 1899 1909 1919 1929 1937
Foods
Meat packing ~0.3 3.9 0.0 35 —34 1.3
Flour —38 —-07 0.8 1.1 04 —-338 1.6
Rice —2.8 0.0 —4.0 3.5
Fish, canned 1.4 —0.7 3.2
Fruits and vegetables, canned —40 —-21 —-34 —-iv
Butter, cheese, and canned milk —1.1 —=1.0
Milk, canned —35 —8.0 =01
Butter 01 —-42 —04
Cheese -0.5 =30 0.3
Beet sugar —6.0 1.0 —8.1 0.5
Cane sugar, tota —3.0 37
Cane sugar, not clsewhere made 7.1 —7.2 —07
Cane-sugar refining 3.0 —49 1.6
Corn products 1.0 —5.0 2.7
Ice —2.6 —07 —43 =32
Beverages
Liquors, malt —1.0 2.5
Liquors, distilled 29 209 1.5 —29.8
Tobacco products
Cigarettes —-97 —87 —1.0
Cigars —0.1 0.2 —-06 -07 —13 —18 -—-23
Chewing and smoking tobacco —44 =37 =238 1.5
Textile products
Cotton goods -29 —to6 —03 —10 0.1 —2.6 0.1
l.ace goods —0.8 —-3.2
Woolen and worsted goods 0.2 —10 -—-11 08 —15 —-038
Silk and ravon goods —53 —-08 —17 -23 —41 =50
Knit goods 07 —-19 -25 —-11 =23 =39 -—-05
Carpets and rugs, wool —-10 —14 -1.3 0.3
Asphalted-felt-base floor
—22 —-0.1

covering and linoleum
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TaBLE 4 (concluded)

INDIVIDUAL MANUFACTURING INDUSTRIES

Wage Earners per Unit of Product: Average Annual

Rates of Change between Selected Years
Unit: 1 percent

Average Annual Rate of Change

1869 1879 1889 1899 1909 1919 1929
Industry to to to to to to to
1879 1889 1899 1909 1919 1929 1937
Textile products (concluded) :
Qilcloth 6.6 —70 4.0
Cordage and twine —1.0 0.7 —27 0.6
Jute goods -1.8 —-00 -21 -1.0
Linen goods —29 21 0.0 1.2
Hats, fur-felt —1.8 —01 —-17 =05
Hats, wool-felt —0.6 —0.5 23 —0.8 1.1 =34
Wool shoddy —-01 —-1.6 —-08 -39
Leather products
Leather 20 =07 -00 -32 —12
Shoes, leather 23 —-14 —-03 —-00 00 —14 =09
Gloves, leather —36 —13 =05 3.2
Rubber products
Tires, tubes and other rubber
goods —7.2 0.0
Shoes, rubber —1.1 =35
Paper products
Paper and pulp —48 -28 -21 0.4 —51 —13
Printing and publishing
Total -44 —-31 —41 =03
Chemical products
Chemicals, industrial, incl.
rayon and compressed gases —-24 02 —68 -—-32
Cottonseed products 0.7 03 -441 3.0
Carbon black —-4.2 —1.9
Socap 0.8 —45 —14
Wood-distillation products —0.9 28 =36 -046
Explosives -~11 -54 =03 =55 0.5
Fertilizers -2.2 0.7 —44 07
Paints and varnishes —1.4 0.8 —34 —-041
Salt -15 ~51 0.6 —2.0 0.t —-29 -—-17
Tanning and dye materials —3.5 1.8 —-7.6 1.7
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Average Annual Rate of Change

1869 1879 1889 1899 1909 1919 1929
Industry to to to to to to to
1879 1889 1899 1909 1919 1929 1937
Petroleum and coal products
Petroleum refining —59 —-28 —47 32 —-74 -—-18
Coke-oven products —2.2 1.8 —20 —406 -—8.1 1.7
Fuel briquettes —31 —6.3 3.9
Stone, clay and glass products
Cement —32 =29 1.9
Lime -0.3 =52 1.4
Sand-lime brick —5.2 1.2
Clay products —2.5 0.7
Glass -32 24 —56 —4.0
Forest products
Lumber-mill products 31 =05 —14 0.8
Turpentine and rosin 22 —16 0.9 0.0
Iron and steel products
Blast-furnace products -19 —-59 —-0.6 -—87 0.6
Steel-mill products -14 —-51 —-34 —-34 0.7 —4.0 2.8
Wire 0.5 —24 2.5
Cast-iron pipe —3.8 33
Nonferrous-metal products
Copper —44 —14 —67 2.7
Lead —59 —14 -73 4.6
Zinc —3.6 1.3 —4.6 1.5
Machinery
Phonographs 1.5 —1.2 -=0.9
Transportation equifment
Automobiles, incl. bodies and
parts —06 —11.8 —-95 2.2
Carriages, wagons and sleighs —04 —11 —43 1.8 —04
Cars, railroad 28 =23 2.2 1.0
Locomotives 0.8 -3.1 4.6 2.9 5.0
Ships and boats 1.3 25 —24 4.3
Motoreycles and bicycles —-56 —13 =31
Miscellancous products
Organs 0.9 1.3
Pianos —-29 =20 ~-18
Buttons —3.4 0.7

Source: Appendix F.
67
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TaBLE 5
INDIVIDUAI, MANUFACTURING INDUSTRIES
Aggregate Wage-Earner Hours per Unit of Product:

Average Annual Rates of Change between Selected Years

Unit: 1 percent

Average Annual Rate of Change

Estimate® 1914 1921 1929 Estimater 1909 1923 1929
Industry to to to to to to
1921 1929 1937 1923 1929 1937
Meat packing B -13 —-16 —17 A 0.5 —-14 =22
Flour A4+B —40 -19 -0.5
Beet sugar A4-B —53 —-35
Cotton goods A —16 -—-32 -—-30
Knit goods A =39 —-31 =37
Silk and rayon goods A  —27 —49 —8.6
Woolen and worsted
goods B —04 —20 —42 A -08 —25 -36
Leather B -35 —-1.0 -39 A{C -1.3 -=3.6
Shoes, leather B —18 —24 —-26 A —06 -—-37 -31
Rubber preducts, total B —57 —441
Paper and pulp "B 1.2 —67 -39
Printing and publish-
ing, total B —19 —46 -—-22 A —42 —-28 -23
Paints and varnishes B -1.2 =27 =29
Chemical products,
total B —1.1 —59 —41
Cement A4B -56 —0.3
Clay products A4B —-1.0 3.8
Lumber-mill products A —1.8 -—-246 0.2
Blast-furnace and steel-
mill products B 04 -54 23 A —26 —43 -02
Automobiles, incl.
bodies and parts B -93 -74 —-13 A -133 -73 0.0

* The estimates are identified in Appendix F, where the indexes are pre-

sented in detail.
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labor requirements, but at a low rate, it could not be found
in the available statistics because of the presence of long
cycles and erratic movements.8

There 1s some reason to expect a pulsating, though not
necessarily periodic, rate of decline in unit labor require-
ments: startling innovations, for example, are not introduced
in every year, although minor improvements in techniques
may be effected almost continuously. The data in Tables 4
and 5 are not inconsistent with this hypothesis.

One might speculate also on the possibility that long cycles
in unit labor requirements are more or less synchronous in
different industries. General waves of rationalization (which
many economists believe did occur during the 1920’s), exten-
sive changes in the work week and in labor relations, gen-
erally high levels of output and capital investment and simi-
lar developments could account for such a phenomenon. The
data given in detail in Table 4 and summarized in Charts 13
and 14 lend support to the view that there has been syn-
chronization of rates of change in wage earners per unit.
Amidst the very considerable variation between columns and
tines in Table 4 a certain degree of order can be detected.
The first and third decades of the twentieth century are char-
acterized, rather generally, by sharp declines in employment
per unit of product, and the second and fourth by rises or

8 Material in the following chapter indicates a negative correlation between
trends in output and in employment per unit of output. Since, as we shall
see, the rate of growth in output declines progressively as an industry ap-
proaches maturity, one might infer the existence of retardation of rate of
decline in the employment-output ratio. But such an inference is dangerous.
The rate of increase in production characteristic of a given stage of develop-
ment is not necessarily or even usually identical from industry to industry
(barring that stage wherein output is at a maximum and not growing at all,
which by definition would be the same stage in every industry's development).
Thus, in an industry characterized by rapid growth to an early maximum, it is
possible that output may rise during the period including the inflection point
in the industry’s curve of output (traced on an arithmetic scale) at a rate that

is greater than the corresponding one characteristic of an industry growing
more slowly and reaching maturity much later.
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Chart 13
WAGE EARNERS PER UNIT OF PRODUCT

Frequency Distributions of Individual Manufacturing Industries
by Average Annual Rate of Change between Selected Years
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Chart 14
WAGE EARNERS PER UNIT OF PRODUCT

Frequency Distributions of Individual Manufacturing Industries
by Changes in Average Annual Rate of Change between Selected Years

Frequency
(Number of indusiries)
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The number of industries included in the 18%9-190% and 1909-1919 comparison is 53; in the 1909-1919 and
1919 - 1929 comparison, 66; and in the 1919-1929 and 1929 -1937 comparison, 71.
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slight declines.? Comparisons of somewhat different periods,
say 1899-1914 with 1914-19, or 1923-29 with 1929-37, pro-
duce like results.

The similarity of these cycles in employment per unit
among different industries may well be attributed to the
drastic reductions in hours of labor that have occurred more
or less simultaneously in various branches of manufacturing.
Between 1914 and 1919 and again between 1929 and 1937
there were large and fairly general reductions in the hours
of labor per week. As a consequence, the ratio of employment
to product usually did not fall as rapidly during these periods
as it did when changes in hours were relatively slight.1°

Whether changes in hours were the sole factor or only one
of several causes of the widespread fluctuations in workers
per unit is more difficult to determine because data on hours
are inadequate; and for this reason too one cannot make
definite statements concerning changes between successive
periods in the rates of decline in manhours per unit. Accurate
data on hours are not available for all of the Census years
after 1909, or for all individual industries. Such scanty in-
formation as can be mustered (Table 5) shows that the rate

9 Though the data (Table 4) are hardly adequate to establish this definitely,
it is noteworthy that the period 1889-99 was characterized by rates of decline
in employment per unit that were rather low relative to the rates in the pre-
ceding and following decades.

16 This fact alone makes it impossible to consider Table 4 as establishing
retardation in the rate of decline in employment per unit. Suppose we were
to compare rates of change in wage earners per unit between 1869 and 1879
with those between 1879 and 1889, and so on for all contiguous periods, repre-
senting each increase in rate of change (i.e., a decrease in rate of decline) by
a plus, and each decrease in rate of change (increase in rate of decline) by a
minus. Then, of the 231 comparisons made possible by Table 4, we would find
134 to be plus, 96 minus, 1 zero. This would seem to indicate a slight tend-
ency toward decrease in rate of decline. But preponderance of pluses would
be found merely because most of our series cover only the last four decades,
during the sccond and fourth of which there was widespread decline in hours
and, therefore, widespread deceleration in rate of decline in wage earners per

unit. This, too, would account for the fact that 43 of the 76 industries listed
in the table are characterized by more pluses than minuses, as just defined.
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of decline in manhours per unit during the earlier war pe-
riod was usually (though not always) less rapid than during
the 1920’s. As for any change in trends after 1929, the picture
1s even less definite, though it seems reasonably safe to say
that the rate of decline was usually more rapid during the
1920°s than during the 1930’s. Yet it is true, too, that the
average rate of fall in manhours per unit during the troubled
years between 1929 and 1937 was rather speedy in quite a
few industries, and in several compared favorably with the
rate of decline during the preceding period of prosperity and
expansion.!!

UNIT LABOR REQUIREMENTS AND
INDUSTRIAL EVOLUTION

The most striking conclusion brought out by the figures pre-
sented in this chapter is that nearly all industries effected a
long-run reduction in the labor they employed per unit of
product. Output soared appreciably higher than manhour
employment in industries producing different kinds of com-
modities, making use of different sorts of manufacturing proc-
esses, and at different stages of development. Because the
products and processes are so numerous and diverse in manu-
facturing industries, the immediate means by which labor
per unit has been cut must have been correspondingly hetero-
geneous.

Even for single industries the list of changes in the process
of fabrication has commonly been long. It is true, of course,
that now and then in almost every industry there are develop-
ments so spectacular that they come to the attention even of
the outsider. In the automobile industry, for example, one
of the most revolutionary advances in the manufacturing

1 Note, however, the possible eflect on this comparison of changes in qual-
ity of preduct, mentioned above, p. 20.
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process was the straight-line system of routing and dividing
work by means of mechanical conveyors; and it is largely to
the introduction of this system that the annual decline of
more than 10 percent in workers employed per automobile,
between 1909 and 1919, has been ascribed. In cigar manu-
facture the invention of the automatic cigar-making machine
goes far to explain the cut of almost half in the number of
workers employed per thousand cigars between 1909 and
1939, a reduction far exceeding that which took place during
the half-century preceding 1909. In the manufacture of pneu-
matic tires the outstanding change during the 1920’s was the
displacement of the core process of tire building by the flat-
drum process; this new technique helps to account for the
two-fifths reduction in workers per unit in the rubber-tire
industry between 1921 and 1929. But besides the great up-.
heavals in manufacturing processes which occur from time
to time, there are always the less spectacular but more fre-
quent minor changes in almost all industries. These small
improvements, which affect the industrial organization of
the enterprise, the layout of the job, and the equipment used,
have a powerful cumulative effect. One observer holds that
minor advances of this sort are ultimately of greater impor-
tance, as a rule, than the major changes which are introduced
only occasionally.1?

The technical and organizational modifications that affect
labor per unit are naturally conditioned by the kind of
product and process predominant in a particular industry.
Because these improvements take on special characteristics in
each industry, and because they are so very numerous, the
changes that have occurred in factories since 1899 cannot even
be listed in a report devoted to all manufacturing indus-
tries. Yet no single industry exists in a vacuum, separated

12 Boris Stern, “Labor Productivity in the Automobile Tire Industry,” Bul-
letin 585, Bureau of Labor Statistics, Washington, 1933, p. 24.
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from contact with other industries. If we care to look beneath
the peculiarities of the changes in each industry, we can de-
tect and remark upon certain common features even in an
over-all report such as the present one.

One common characteristic of the manifold changes that
have affected manufacturing processes is their origin in the
fund of ideas current at the time. New ideas eventually be-
come common property. Efficient arrangements of work ini-
tiated in one plant are sooner or later copied in other plants
of the industry, and, after experiment and adaptation to
different conditions, are taken over by outside industries.
Thus the straight-line system which helped to revolutionize
the automobile industry was suggested by methods already
in successful use in Chicago meat-packing establishments.!3
Its adaptation to motorcar manufacture stimulated its spread
to many more industries, with cotton garment manufacture
most notable among these in recent years.4

Scientific plant and labor management is another develop-
ment that has permeated industry fairly generally since the
1890’s. Frederick W. Taylor and his followers worked out
their ideas and made their experiments in metalworking,
construction, shipbuilding, steel manufacture, machinery
production, and arsenals. It is true that even as late as 1912
there was some question as to the practicability and useful-
ness of modern management methods, but the war years
following brought fruition to the ideas which had been de-
veloping during the preceding deccades. During the 1920°s
profit-sharing plans for reducing occupational hazards and
diseases, and studies of labor turnover began to appear in
many widely different fields. Incentive wage plans, for exam-
ple, were operating in 37 industries in 1924.'® Systematic

18 Henry Ford, My Life and Work (Doubleday Page, 1923), p. 81.

14 N. I. Stone, “Productivity of Labor in the Cotton-Garment Industry,”
Bulletin 662 (Burcau of Labor Statistics, Washington, 1938), Ch. I'V.

151, P. Allord, Laws of Management dpplied to Manufacturing (Ronald
Press, 1928).
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research and application of ideas of this sort have been chang-
ing the organization of plants in many different industries
and altering the activities of the working force within the
factory walls. The resulting elimination of waste and the
reduction of effort and time have played an important role
in increasing the productivity of industry. Taylor, with the
enthusiasm of the innovator, felt that the general adoption
of scientific management would of itself readily double the
productivity of the average worker in industry.'® At any rate,
there can be little doubt that advance in managerial tech-
nique is to be counted among the important factors that have
aided in doubling the average output of the factory worker
since 1899.

Accounting and statistical controls have spread from in-
dustry to industry, furthered by enterprises manufacturing
devices used in these systems or rendering services in their
application. Again, standardization has been widely accepted
in most industries in one form or another. Standard weights
and measures are old, of course; the requirement that parts
be interchangeable was written into contracts for pistols and
muskets given Simeon North and Eli Whitney at the end of
the eighteenth century. But the widespread systematic appli-
cation of standardization is essentially modern, and in many
respects a phenomenon of the 1920’s. Uniformity of dimen-
sions, essential to secure interchangeability and interworking,
of nccessity implies standards set up through cooperation be-
tween plants, regions and industries. The post-war drive to-
ward standard quality specifications, testing methods, ma-
chinery ratings, grading and simplification *7 was fostered
throughout industry by organizations cutting across indus-
trial boundaries: technical and professional societies, national
and international standardizing societies and the National
Bureau of Standards. It was widely stimulated also by govern-

16 Principles of Scientific Management (Harper, 1911), p. 142,
17 Reduction of number of types, sizes and grades,
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ment purchasing requirements, trade associations and some
large companies. The setting of standards for materials pur-
chased has in turn encouraged the creation of similar stand-
ards for products sold, and so in this way too standardization
has spread. Its influence is now felt in every department of
contemporary industrial and domestic life.

Besides ideas concerning arrangement, combination, pro-
cedure, control, and so forth, new instruments become gen-
erally available to industry at Jarge. The steam engine, of
early assistance in mining, was soon exploited, in one form
or another, in many fields. So also runs the history of the
electric motor and the electric light, and the application of
such relatively new devices as air conditioning may well fol-
low a similar pattern. Machine tools are not restricted to use
by one or two industries; nor are typewriters and bookkeep-
ing machines employed only in banks.

Instruments used as indicators, recorders and controllers
of pressure, temperature, fluid flow, liquid level, speed, con-
centration of solution, composition of gases, and duration
of process, are found in varying degree and form in practi-
cally every industrial plant.'s These instruments are mak-
ing possible the use of large capacity machines which cannot
be controlled manually, result in more uniform and better
products, and lessen the danger of breakdown and excessive
wear." Savings of fuel and greater safety of operation are
also credited to the use of control instruments.

The flow of goods through plants of all kinds has been
accelerated by steam and electric shovels, belt conveyors,
trucks, portable conveyors and loaders, chutes, pneumatic

18 Cieorge Perazich, Herbert Schimmel and Benjamin Rosenberg, Industrial
Indriments and Changing Technology (National Research Project, Phila-
delphia, 1938), pp. 20, 51.

1 David Weintrauly (“Effects of Current and Prospective Technological De-
velopments upon Capital Formation,” American Economic Review, Supple-
ment, Mar. 1939) cites a test case in which boilers under hand control had to

be rebricked every three months, whereas with instrument contrel even an-
nual rebricking was unnecessary.



78 MANUFACTURING EMPLOYMENT

devices, cranes, and electric hoists. These developments have
not been limited to the heavy industries alone. Belt con-
veyors, for instance, are utilized in packing foods and in the
manufacture of auto seat covers and backs.

The electric motor is an especially interesting example of
a labor-saving device now in universal use. Its contribution
to the development of automatic tools can hardly be exag-
gerated. Without the individual electric motor, which can be
started and stopped in an instant and can be controlled auto-
matically even at a distance, most automatic machines and
processes could not have been developed. And on still an-
other count the displacement of the nonelectric by the elec-
trically-driven motor has contributed to a reduction of labor
requirements, for it has meant a shift in the production of
the power used in factories from the factory itseif to the
central power station.

New and improved materials also make their way into vari-
ous industries. Artificial leather is a familiar example. The
extraordinary new metals, metallic alloys, and coated metals
which are resistant to acids, durable,?® light, with good edg-
ing properties, or with combinations of these and other vir-
tues, have found their uses in cans for foods and beverages,
motorcars, home appliances, and tools and machines of all
kinds. Rayon, nylon and plastics are repeating the old story.
Cellophane and paper boxes have displaced other wrapping
materials in many different lines of business. Electric lights
have rendered obsolete other means of illumination, and
now the electric filament bulb is being superseded, in turn,
by the gas-filled fluorescent type.

Improvements in such materials as paints, varnishes and

20 Research in corrosion and in protective coatings and the development of
alloy stecls raised the average life expectancy of all iron and steel from 15
years in 1899 to 22 years in 1910 and 35 years in 1935. F. T. Sisco, in National

Resources Planning Board, Research—A National Resource (Washington, 1940},
Part 11, p. 169.°
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lacquers have affected the many industries using them. Easier
application to the object to be covered, quicker drying time,
and greater durability of the surface have reduced the
amount of labor required and resulted also in savings of
space and inventory of work in process.

Business concerns purchase from other enterprises not
only equipment and materials but also services. The impor-
tant services rendered by the transportation and communica-
tion systems have Improved very greatly, and since these
services have been extensively utilized by all industry, the
resulting advantages have been enjoyed at large. Contribut-
ing significantly to increased efficiency are the professions of
accountancy and management engineering, the commercial
laboratories, the trade associations and trade journals, pro-
fessional societies of all kinds, and government in certain of
its activities.

A striking development of recent years is the growing habit
of industrial research—the “mass production of ideas,” as
Charles F. Kettering calls it.?! Before 1914, though academic
research and the creative work of individual inventors had
of course affected many industries, organized industrial re-
search was relatively rave. Since then, however, research has
become to a considerable extent a function of industry itself,
carried on by individual compantes in many diverse fields.
Research expenditures in relation to dollar output (gross
sales or value added) and number of research employees in
relation to total employment are highly variable, it is true;
in such industrial groups as chemicals and electrical ma-
chinery they have acquired impressive proportions, but in
no industrial group are they altogether absent.?? In addition

21 Hearings before the Temparary National Fconomic Committee (Wash-
ington, April 19103, Part 30, p. 16292,

22 See National Resources Planning Board, op. cit., pp. 122, 125 and 181; and

George Perazich and P. M. Field, Industrial Rescarch and Changing Tech-
nology (National Research Project, Philadelphia, 1940), p. 21.
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to research carried on by individual companies, some work
of this kind is done by trade associations and commercial
laboratories, and by foundations set up by industry. The
ideas thus developed, because they have originated at many
separate points in industry and are extensively exchanged
and broadcast through elaborate media of communication,
have affected virtually all factory products and processes.
The advances we have just mentioned have meant much
more than mere savings of labor. They have contributed also
to economies in materials and machines, and to improve-
ments in quality of product.?® Indeed, there may be some
cases in which labor per unit of product has been increased
in order to effect savings of plant space and equipment, uti-
lize byproducts, reduce waste, and so on. But more generally,
when reductions in nonlabor factors of production have
taken place they have coincided with cuts in unit labor re-
quirements. The secular rise in the level of wages, the more
or less steady decline in hours of work, the improvements in
working conditions—themselves made possible by the in-
creased productivity of the industrial system—have made
labor expensive in relation to other factors of production.
This costliness of labor has acted as a powerful incentive to
the development and application of techniques, ideas and
tools which promise to reduce the amount of labor needed
to produce a unit of goods. The competition for labor, capi-
tal and materials by almost all new industries—and in par-
ticular the encroachment of new products in the sales markets
28 The money spent for research in the iron and steel industry in 1938 was

distributed, according to American Iron and Steel Institute, Steel Facts (Aug.
1938), p. 4, approximately as follows:

Project Percent
Improving quality 33
Improving methods of manufacture and

reducing cost 19
Developing new products 20

Developing new uses and markets 28
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—has caused even relatively unenterprising managements to
resort to the latest ideas, devices, machines and materials, and
thus, whether incidentally or intentionally, to reduce labor
input per unit of product. Here too, legislation setting mini-
mum wage standards, restricting hours, and so on, has sup-
plied added impetus to the great drive to reduce costs.

The widespread decline in unit labor requirements, it
should now be apparent, can be explained in part by the
fact that many of the forces instrumental in this reduction
arc at the command of all types of industry. Though super-
ficially diverse in character, labor-saving means and methods
in different industries have a common core. Efficient plant
layout and labor management, powerful tools like the elec-
tric-motgr, useful devices such as the telephone—all these can
be applied in one form or another and in greater or less
degree in all manufacturing industries. Similarly, the basic
factors that impel management to cut labor per unit operate
in all industries. As we have seen, reductions in unit labor
requirements in one industry stimulate reductions in other
industries, through competitive cuts in prices and Increases
in wage rates.

The industrial changes noted here have not appeared with
equal prominence in all sectors of manufacturing, and as we
now know, the rate of decline in labor per unit has varied
from industry to industry. Technical conditions differ widely
among industries, for one thing, and it will take some time
for even a revolutionary improvement to win the approval
of every entrepreneur. Perhaps in the failure of some indus-
tries to expand output one can find a more cogent reason for
the uneven use made of new i1deas, devices and methods, and
the uneven rate of decline in unit labor requirements. It is
certain, at any rate, that the industries which made the most
exhaustive use of new ideas and processes, and thus effected
especially drastic cuts in labor per unit, usually increased
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output faster than the average. This relationship will be con-
sidered in the following chapter, in which we shall study the
varied movements of employment and output, and try to
assess the role of capital investment, unit costs and prices in
the changing status of American manufacturing industries.



Chapter 4

Employment, Output and Related
Quantities in Individual Industries

IN THE preceding chapter, which was devoted to trends in
labor per unit, we found that in five out of every six indus-
tries covered by our data there was a reduction in the number
of workers employed to make a unit of product. In turning
now to observe the behavior of employment and of output in
individual industries, we shall try to determine how growth
in these magnitudes was related to the rate at which their
unit labor requirements declined. Once we have established
the relationship, we shall consider what factors might have
helped to shape it, and in particular whether growth in capi-
tal and reductions in costs and prices have played significant
roles in its formation.

EMPLOYMENT, OUTPUT AND
LABOR PER UNIT

As onc might well expect, individual industries varied
widely with respect to changes in both employment and out-
put from 1899 to 1937. At the same time there 1s observable
a high degree of correlation between the trends in produc-
tion and in number of workers within particular industries
(Table 6). Employment fell to one twenty-hfth in the indus-
try making carriages, wagons and sleighs and was multiplied
210 times in automobile manufacture; the same industries
supply the extremes for changes in output, the former regis-
tering a decline to one twentieth and the latter an 1800-
83
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TaBLE 6
INDIVIDUAL MANUFACTURING INDUSTRIES
Percentage Changes in Physical Output, Number of

Wage Earners, and Wage Earners per Unit of
Product, 1899-1937

Wage Earners
Physical Wage per Unit of
Industry Output Earners Product
Percentage Change, 1899-1937
Foods
Meat packing 66 85 12
Flour -8 —18 —10
Rice 416 241 —34
Fruits and vegetables, canned 792 213 —65
Butter, cheese and canned milk 460 157 —54
Beet sugar 1,690 375 —73
Cane sugar 86 29 —30
Ice 668 173 —64
Beverages
Liquors, malt 60 19 —26
Liquors, distilled _ 315 153 . -39
Tobacco products
Cigars 0.0 —44 —44
Chewing and smoking tobacco -6 —65 —63
Textile froducts
Cotton goods 101 42 —=30
Woolen and worsted goods 60 25 —22
Silk and rayon goods 512 79 -7
Knit goods 506 177 —54
Carpets and rugs, wool 52 8 —29
Cordage and twine ag 7 —23
Jute goods 134 45 — 38
Linen goods —44 —43 0.3
Hats, fur-felt 26 —16 —33
Hats, wool-felt 90 92 2
Leather products
Leather 61 -3 —40
Shoes 87 52 —19
Gloves 29 ~3 —25
Rubber products
Shoes 59 28 —20
Paper products

Paper and pulp 518 177 —55
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Wage Earners
Physical Wage per Unit of
Industry Output Earners Product
Percentage Change, 1899-1937

Printing and publishing
Total 494 78 -~70

Chemical products
Chemicals, industrial, incl. com-

pressed gases and rayon 2,500 693 —-70

Cottonseed products 63 51 -8

Wood-distillation products 259 184 -21

Explosives 207 20 —67

Fertilizers 248 80 —48

Paints and varnishes 39 228 —-33

Salt 82 -3 —47

Tanning and dye materials 292 ! —56
Petroleum and coal products

Petroleum refining 1,920 583 ~66

Coke-oven products 380 21 -75
Stone, clay and glass products

Glass 553 50 =77
Forest products

Lumber-mill products —32 -20 19

Turpentine and rosin —-32 —22 15
Iron and steel products

Blast-furnace products 171 -4 -78

Stcel-mill products 313 162 -36
Nonferrous-metal products

Copper 272 28 —66

Lead 51 —51 —68

Zinc 318 132 —45

Transportation equipment
Automobiles, incl. bedies and

parts 180,000 21,300 —88
Carriages, wagons and sleighs ~-95 —96 —33
Cars, railroad —22 9 39
Locomotives —79 —53 126
Ships and boats -~17 33 61

Source: Appendix F.
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fold rise.! Though less spectacular than the great increases
in the automobile industry, growth in both output and em-
ployment was very rapid also in the manufacture of chemi-
cals, in petroleum refining and in fruit and vegetable can-
ning; and at the other end of the scale there was slow growth
or even decline in output and employment not only in car-
riages and wagons but in the industries producing railroad
locomotives, lumber-mill products, flour, and chewing and
smoking tobacco.

While changes in output and employment were closely
related, increases in output tended to be greater than the cor-
responding rises in employment, as we already know from
study of the labor-product ratio. More novel is the finding,
plotted in Chart 15, that the breach between growth in out-
put and growth in employment was usually wider among the
rapidly growing industries than among the laggard ones.
This is shown by the fact that the slopes of the regression
lines (the dotted lines) fitted to the points in Chart 15 are
both greater than 45 degrees (the slope of the solid line). The
difference between rate of growth in output and employment
is measured also, of course, by the decline in workers per
unit. This decline was greatest in the automobile industry,
which is to be credited also with the greatest expansions in
output and employment. In industrial chemicals the product
increased 2,500 percent and employment 690 percent, but
employment per unit fell by 70 percent, a very sharp decline
indeed. In lumber mills, on the other hand, output actually
fell by 32 percent and employment by 20 percent; the result
was a 19 percent increase in employment per unit.

There are some exceptions to the general findings just set
forth. In meat packing, for example, the number of workers
employed increased 85 percent, almost as much as in total

1 The coefficient of rank correlation between percentage changes, 1899-

1937, in output and employment in the 51 industries listed in Table 6 is .86.
The coefficient of correlation between logarithms of the original indexes is .93.
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Chart 15

RELATION BETWEEN INDEXES OF WAGE-EARNER EMPLOYMENT
AND OF PHYSICAL QUTPUT, 1937 (1899 :100)
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manufacturing, yet employment per unit of product rose
12 percent. A few other industries also fail to conform to the
dominant pattern. But by and large there was an inverse
relation between change in both output and employment and
the movement of labor per unit of product.?

2 The coefficient of rank correlation between change in employment and in
employment per unit is —.31; and between change in output and in employ-
ment per unit of output, —73. The former coefficient is so low that it scarcely
seems to differ significantly from zero. However, it should be noted that errors
of measurement would in themselves tend to cause a positive correlation be-
tween changes in employment and those in employment per unit, and a nega-
tive correlation between changes in output and these in employment per unit.

The relations found above may be checked by fitting regression lines to
the logarithms of the points in Chart 15. The lines obtained are as- follows,
with Q) representing the index of output (1937 on the 1899 base), N the index
of employment, and a and A being constants which need not be specified:

logQ=a -+ 1.23log N, and
logQ=A J- 143 log N.

(Exclusion of the extreme point for automobiles or of the extreme points for
both automobiles and carriages and wagons does not change the slopes of the
regression lines in any important degree) These equations may be trans-
formed into:

log —g = —a —.23log N, and
N
log — =—A_— 431ogN;
Q
or
log g-: a’ —.19Jog Q, and

log % = A’ .30 10g Q.

. . N . .
According to these results, the relation between -—and N is inverse, as is

Q

. N . :
also the relation between — and Q. This confirms the signs of the correla-

tions given in the preceding paragraph.

As noted above, random errors tend to cause employment (or output) and
employment per unit of product to be correlated. It is for this reason that
we have studied these relations indirectly, through the data on employment
and on output. But the employment and output indexes are also subject to
error, and to some extent to common errors. Those of the latter type (e.g.,
variation in degree of coverage by the Census) will cause measurable changes
in employment and output to be related. However, these errors affect both
indexes to the same relative extent; they therefore tend to cause the slopes of
the regression lines to be 45 degrees, not what we find them to be.

The inverse relation noted between the 38-year changes in employment and
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These relationships are expressed somewhat differently in
Chart 16, in which industries are ranked in descending order
of increase in output. The bars representing declines in the
employment-output ratios shrink from left to right, just as
do the bars that stand for changes in output and employment.
(If the industries were to be arranged in descending order of
increase in employment, we would find a similar order for
output, and an inverse order for employment per unit,
though there would be less regularity of relationship.) In the
industries that expanded output rapidly, even a substantial
cut in the number of men employed per unit was not usually
accompanied by a decline in jobs. In those with only a mod-
erate rise in output, a decline in the ratio of men employed
to units produced ordinarily meant rather slow growth in
employment, and sometimes actually fewer jobs. On the
other hand, the few industries that increased the number of
workers per unit usually reduced the total number of their
employees because they were the ones to suffer declines in
output.

The same general conclusions apply to the relations be-
tween output, aggregate manhours, and manhours per unit
of product. According to the records given in detail below

in employment per unit is absent for shorter periods. Indeed, the measurable
corrclations appear to be mildly positive, though these may easily be due to
chance errors of measurement. For output and employment per unit, on the
other hand, the correlations are negative cven during the shorter periods;
but these results, too, must he qualified because of the possibility of spurious
correlation. The coefficients of rank correlation between percentage changes
in cmployment and employment per unit, and output and employment pax
unit, arc as follows:
Coefficient of Rank Correlation
between Changes in:

Employment and Output and
Employment per Unit Employment per Unit
Period of Product of Product
1899-1009 +-17 -— A6
1909-1919 +.12 —25
1919-1929 +.03 —.57

1925-1937 +.17 —.54
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(Table 8, pp. 102-04), available onlty for 190937 and for fewer

than 51 industries, exceptionally rapid growth in output was
associated with above-average increase in total manhours and
with unusually drastic cuts in manhours per unit. Slow
growth or actual decline in output was accompanied by less-
than-average increase in total manhours and by relatively
small declines in the manhour-output ratio.?

The interrelations among trends in employment, in output
and in labor input per unit of manufactured goods pose a
number of problems. They bring into question, for example,
the role played by capital investment and other factors of
production in growing and declining industries; the con-
nection between unit labor requirements and wage costs;
the effect of changes in costs of materials and overhead; the
course of selling prices in relation to changes in unit labor
requirements. Because of the limited scope of this report and
also because data are inadequate, we cannot deal with all
these problems, or fully with any of them. In the remainder
of this chapter we shall, however, inquire briefly into long-
run changes in one kind of capital, namely, that represented
by fixed capital assets, and into modifications in hourly earn-
ings of labor, labor costs, value added per unit, and selling

8 There is one important difference between the conclusions concerning
change in number of workers and those concerning change in number of
manhours. Since hours of labor fell, an above-average increase in manhours
frequently meant a rather slight absolute increase in manhours, while an
above-average rise in number of workers indicated an unusually large abso-
lute increase in number employed. Similarly, a below-average change usually
meant for manhours a rather severe absolute reduction, rather than the slow
rate of growth or mild decline that a below-average change indicated for
absolute number employed. (The data in Table 8 apply, of course, to the
shorter period 1909-37, and exclude the decade of expanding output and
employment beginning with 1899. It is partly for this reason that so few
increases in manhours appear in the table. But it is hardly likely that exten-
sion of the table back to 1889, if this could be done accurately, would mate-
rially affect the conclusion stated in the text.) Thus, only 10 of the 19 indus-
tries in Table 8 with above-average increase in output and decline in
manhours per unit had increases in manhours, while 17 had increases in

number of wage carners. Of the other 19 industries, 17 were characterized
by declines in manhours, and 5 showed rises in employment.
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prices, in an endeavor to determine the relation between
these developments and those already noted for output, em-
ployment and labor per unit. Since the industrial classifica-
tion of capital assets varies from that of costs and prices, and
because there 1s no uniformity in the time periods for which
data are available, we shall have to treat capital assets apart
from the other factors to be reviewed.

CAPITAL ASSETS

A swelling stock of capital goods is only one of the means by
which the level of output is raised, and there may be cases of
industrial growth in which capital assets have increased only
slightly, or not at all. It is conceivable, too, that capital assets,
by displacing other factors of production, have grown even
in some declining industries. Yet what we can learn of in-
dustrial history from the rather crude information at hand
bears out the generalization that the expansion of an industry
has seldom been accomplished without an influx of capital;
and that the aggregate volume of assets in declining indus-
tries has, as a rule, contracted. In the automobile industry,
for example, total assets rose from less than $6 million
in 1899 to $1,780 million in 1919. By 1937 automobile man-
ufacturers held over $3,100 million in assets.* In rayon,
another rapidly growing industry, total investment in the
principal companies (measured in this case by stockholders’
investment plus long-term borrowing) increased from 38 mil-
lion in 1915 to $30 million in 1919, $228 million in
1929, and $281 million in 1937.° On the other hand, total

1'I'he figures for 1899 and 1919, which include assets other than fixed assets,
are taken from the Census of Manufactures; that for 1937 has been obtained
from Statistics of Income, 1937, Part II. The last figure covers all assets held
by automobile corporations, including investments in business other than
maotor vehicles.

5 Principal vayon companies, covering 99 percent of total production of
rayon and varn and staple fiber in 1920, 94 percent in 1929, and 88 percent
in 1937. A Study Submitted by the Federal Trade Commission to the Tempo-
rary National Economic Committee, Part 3{ (1941), pp. 17982 and 17988.
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assets held by manufacturers of carriages and wagons, includ-
ing materials and parts, amounted to $152 million in 1904,
$175 million in 1909, $177 million in 1914, and—despite
the great rise in prices—only $97 million in 1919. And for
marble and stone work, another industry which reached its
peak early in the period, the corresponding figures are: $79
million in 1904; $115 million in 1909; $118 million in
1914; and $113 million in 1919.%

Allowance for price changes, revaluations, differences in
coverage and other incomparabilities in the statistics would
modify the contours of these pronounced trends only slightly.
Yet this statement is an admission, too, that available data on
. capital are difficult to interpret when trends are not so well
defined as to obviate the need for precise statistics.” Even
from such sparse information as we can command it is pos-
sible, however, to make a few observations.

It was noted above that employment rose most rapidly in
the industries whose output also rose at record speed. If, in
addition, better-than-average increases in output have been
associated with a rising volume of capital equipment, as is
likely, then growth in capital has coincided with growth in
employment more often than with decline in employment.
Despite some deficiencies, the available statistics reinforce
this inference. In Table 7 we present percentage changes
between 1904 and 1937 & in book values of net capital assets
and other series for groups of manufacturing industries and
for two individual industries. The capital data are uncor-
rected for price changes, their industrial classification is not
quite identical with that underlying the employment and
output data, and the groupings are often rather heteroge-
neous. Yet certain conclusions are obvious. The largest in-

8 Figures for both declining industries are from the Census of Manufac-
tures. Data for subsequent years are not available.

7 See Appendix E.

8 Unfortunately, lack of data prevents comparisons over periods consistent
in length with those used in other tables in this volume.
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TaBLE 7

GROUPS OF MANUFACTURING INDUSTRIES

Indexes of Output, Number of Wage Earners, Net
Book Value of Capital Assets and Derived
Ratios, 1937 relative to 1904

1904: 100
Wage Capital Capital
Physical M ur}ber (f;:zpi tal Earners Assets  Assets
. Q ssels® er er er
Industrial Group Output Wage (netbook Ufit af Pf'age U;fit of
Earners  value) Product Earner Product

Foods 281 217 432 77 199 154
Beverages 183 130 188 71 144 102
Tobacco products 313 59 283 19 483 920
Textile products 223 155 230 70 149 143
Leather products 147 125 126 85 101 86
Rubber products .- 294 890 . 303 .
Paper products 467 212 621 45 293 133
Printing and publishing 386 158 292 41 185 76
Petrolcum refining 1,660 496 5,450 30 1,100 329
Chemical and coal products 542 218 443 40 203 82
Stone, clay and glass

products ‘e 110 363 .. 329 ..
Forest products 100 95 308 95 325 309
Iron and steel products 309 198 432 64 218 140
Nonferrous-metal products . 175 267 . 153 .
Electrical machinery .. 483 781 ‘e 162
Machinery, other than

electrical .. 188 258 ‘e 138
Automobiles, incl. bodies

and parts 36,000 3,980 12,300 1 308 34
Transportation equipment,

other than automobiles 58 76 308 131 407 534
Miscellaneous products .. 162 773 . 478
TOTAL MANUFACTURING 302 166 438 55 264 145

Sources: The indexes of output are from Appendix F, except that for
chemical and coal products, which was specially computed for this table,
according to our usual procedure. The indexes of wage earners are based on
data in Appendix Table B-1; and those of capital assets are constructed on
the basis of information collected in Appendix E.

* Exclusive of land.



96 MANUFACTURING EMPLOYMENT

creases in employment over the 33-year period 1904-37
occurred in those groups in which fixed capital investment
also rose most rapidly. Automobile manufacture, petroleum
refining, electrical machinery, chemicals and rubber products
stand out in this respect. And among the groups with rela-
tively slight growth in employment are also those with less-
than-average increases in capital assets: tobacco, beverages,
leather, textiles, forest products, and transportation equip-
ment (other than automobiles). Exceptions exist, of course—
one of them is nonelectrical machinery manufacture—but the
correlation remains impressive.?

Not only has there been a strong bond between employ-
ment and capital trends in manufacturing industries, but
there has been a tendency for capital assets per worker, as
well as for total capital assets, to rise more rapidly in growing
than in declining industries.!® Increase in means of produc-
tion—machines, tools, structures—has accompanied rise in
output and, at the same time, decline in unit labor require-
ments.

Investment lessens employment per unit of product by
increasing the volume of capital assets made available to each
worker, and by augmenting the scale of operations and the
volume of output. Since capital additions are likely to be
improvements over existing equipment, investment helps to
reduce labor per unit further than would otherwise be the
case. Indeed it provides one of the major channels through
which technological advances cut into unit labor input. Many
such technological innovations take on concrete form only
through changes in the character of new capital goods. Such
embodiment of new ideas may occur not only in net addi-
tions to capital, but also through the reinvestment of funds
freed by capital consumption, such as depreciation, though

2 The coefficient of rank correlation is .71.

16 The coefficient of rank correlation between changes in output and in
capital assets per worker is .27. The coefficient of rank correlation between
changes in aggregate capital assets and in output is .71.



LABOR AND RELATED QUANTITIES 97

the speed with which improvements in tools, equipment and
structures are put into operation 1s stepped up when the
stock of capital assets is growing and not merely maintained.
Even if the stock of capital assets held by an industry rises less
rapidly than employment—and even if aggregate assets (de-
flated for price changes) decline—new investment or replace-
ment can help reduce labor per unit. Although employment
fell in relation to output in all groups listed in Table 7, in
some of them the rises in book value of capital assets per
worker were almost negligible, and in some there were actual
declines in capital assets per unit of product.!

The conclusions just stated derive quite simply from the
premise that improvements are continually being effected in
the capital goods utilized by all industries. If we can assume
further that the rate of innovation in techniques has been
greater, on the average, in rapidly growing industries than in
the mature or stagnant ones—and this is not at all unlikely—
then the rate of increase in the average “quality” of capital
goods would usually be higher in the growing industries.
Thus capital investment would tend still further to cut unit
labor requirements in the thriving industries, and to stimu-
late even greater increases in their output.

UNIT COSTS AND PRICES

In preceding pages we have considered certain aspects of the
development of manufacturing industries since 1899. We
have found that the most rapidly growing industries were, as
a rule, those with better-than-average increases in employ-
ment and capital assets as well as output, and with the

1l Even the tnacases in book value of capital assets per worker shown in
Table 7 do not all veflect growth in the physical stock of capital goods per
worker. Somie pait of these increases is attributable to the upward movement
of prices. Rises of as much as 50 percent in capital assets per worker or per
unit of product might easily be accounted lor by the price incieases between
1901 and 1937, For all manufacturing combined the most aeceptable estimate
of the rise in the prices underlyving book values of capital assets is around
80 percent. (Sce Appendix k)
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sharpest reductions in labor per unit. The industries that
lagged in pushing up output were also usually backward in
raising the number of their workers and the stock of their
capital goods; moreover they tended either to cut labor per
unit only slightly or actually to raise it. In this section we
shall trace the course followed by unit costs and prices in
growing and declining industries, and note how costs and
prices have behaved in relation to growth in output and em-
ployment and to decline in labor per unit. First of all we
shall describe briefly the pattern we discover among the
changes in the several indexes.

Chart 17 brings together the various quantities for 25 in-
dustries: unit wage costs, unit value added (selling price
minus unit cost of materials and fuel), and selling price, in
addition to manhours, output, and manhours per unit—
material already familiar to the reader. By ranking each in-
dustry, as we do in the chart, with respect to each of the 6
series,'? the rather complex picture described by the original
indexes (given in Table 8 below), is seen in a clearer light.

Even a casual glance at the chart indicates a tendency
toward similarity of ranks. For example, the automobile
industry ranks high, while lumber manufacture stands low,
in respect of each quantity. Averages of the ranks in each
row of Chart 17 differ from one another more widely than
one would expect if the variation were a matter merely of
chance.??

A still simpler picture emerges if the 25 industries in

12 Unit labor requirements, value added per unit, wage cost per unit, and
selling price are ranked in reverse order.

13 Milton Friedman's “‘method of ranks” (Journal of the American Statistical
Association, Dec, 1937, pp. 675-701) was applied as a test, with the result
indicated in the text.

The “coefficient of concordance” for the ranked data in Chart 17 is .57,
Since the value of this ratio approaches unity when all ranks in each row
become identical, and zero when they are entirely unrelated (see W. Allen
Wallis, Journal of the American Statistical Association, Sept. 1939, pp. 533-38),
there is an appreciable degree of concordance among the ranks of all six
series.
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Chart 17 are divided into two groups, the 12 in the upper
half with respect to each one of the quantities, and the 13 in
the lower half. If the rankings were purely matters of chance,
we would expect no pronounced consistency of position.
About one third of the industries would be ranked above
average in respect of three quantities and below average in
respect of the other three; about one half consistently above
(or below) average for four quantities and below (or above)
for two; about one fifth, consistently above (or below) average
for five quantities; and the remainder, less than one twen-
tieth, consistently above (or below) average for all six quan-
tities.’* In fact, we find almost the reverse frequencies. Ten
of the 25 industries are consistently high (or low) for all 6
series; 6, for 5 series; b, for 4 series; and 4 are divided equally.
In other words, five industries—automobiles, petroleum re-
fining, chemicals, beet sugar and canned foods—are above
average in increase in output, increase in manhours of em-
ployment, decrease in unit labor requirements, decrease in
wage cost per unit, decrease in value added per unit, and
decrease in selling price of products. Five others—cotton
goods, woolen and worsted goods, carpets and rugs, lime, and
lumber--are below average in all these respects. Fertilizers
and copper are above average in five respects; meat, flour,
leather and shoes, below average in five respects.®

It is clear that a pattern is to be found in the mosaic of
changes defined summarily by Chart 17 and in detail by
Table 8. Industries with most rapid rates of growth in output
and employment and deepest cuts in labor per unit (three
concomitant characteristics, as was noted in earlier sections),
are also those with lowest increases (or actual decreases) in
wage cost per unit, value added per unit, and selling price.

14 'These theoretical frequencies were computed by reference to the coeffi-
cients of the terms in the binomial expansion of {14 -+ 14)8. A slightly more
correct procedure would be based on (12/25 4 13/25)6, hut this is hardly
worth while.

15 Some degree of spurious correlation undoubtedly affects these results, but
it is impossible to say just how seriously. It is very difficult to believe that the
spurious element alone accounts for the relations noted.
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And the laggard industries, in which output and employ-
ment fell or rose but slightly, are characterized not only by
rises or modest cuts in labor per unit but also by greater-than-
average increases in unit wage costs, in value added per unit,
and in selling price.

So much for a summary of the pattern outlined by
Chart 17. A more detailed description of the interrelation-
ships defined by the chart will be obtained if we trace the
rather devious connection between changes in labor per unit
and changes in volume of output. In the course of this
analysis we shall note (1) how reductions in manhours per
unit have tended to coincide with reductions in costs; (2} how
lowering of costs has been associated with downward revisions
of price; and finally, (3) how decline in price has been accom-
panied by increase in sales. In studying these links in the
chain between labor per unit and output we shall cover all
the factors included in Table 8 and mention some others in
addition.

The first relationship to be described is that between unit
costs and unit labor requirements. Here it is necessary to look
into changes in wage rates and their bearing on unit wage
costs; and then note the possible effects of changes in non-
labor costs, as well as wage costs, upon total costs per unit of
product.

Now it is true that reductions in manhours per unit were
accompanied by increases in wage cost per unit more fre-
quently than by cuts.'® One reason, of course, is the rise in
the general level of wage rates. As the data assembled in
Table 8 indicate, wage rates (mecasured roughly by average
howrly earnings)!” rose in all manufacturing industries be-
tween 1909 and 1957, with increases ranging from 87 to 300

16 Labor per unit may be measured either by workers per unit or by man-
hours per unit. Workers per unit did not move identically with manhours
per unit, but changes in the two are sufficiently proportionate to permit
interchangeable citation in the present context. This is true also of aggresate
cmployment and aggregate manhours.

17 Average hourly earnings should not be regarded as exact measures of
wage rates because, among other reasons, they relate to groups of workers
inconstant with respect to occupation and skill.



TABLE 8
INDIVIDUAL MANUFACTURING INDUSTRIES

Indexes of Unit Costs, Prices and Other Economic Quantities,
1937 relative to 1909

1909:700
Aggregate
Wage- Valus
Aggregate Earner Wages Wages Added
Industry Wage- Hours per  Wages per per per
Physical  Earner Value Unit of per Wage Unitof Unitof  Selling
Output Hours Wages Added Product Hour Earner  Product  Product Prices
Foods
Meat packing 130 110 338 244 85 306 234 260 188 152
= Flour 84 53 141 116 63 268 210 169 138 145
R Canned fish, fruits, and
vegetables 445 179 538 583 40 302 205 i21 131 104
Beet sugar 264 a1 244 184 35 267 188 92 70 111
Cane-sugar refining 162 94 284 278 58 303 191 175 171 111
Beverages
Liquors, distilled 319 106 406 44 33 382 277 127 14
Tobacco products
Total 270 39 103 376 15 261 183 38 139
Textiles .
Cotton goods 146 74 241 218 50 328 212 164 148 145
Woolen and worsted goods 111 62 226 199 56 367 234 203 179 170
Silk and rayon goods 342 78 240 203 23 307 203 70 59 ..
Knit goods " 350 116 445 377 33 383 248 127 108 .
Carpets and rugs, wool 118 58 207 252 49 357 224 176 . 213 226

Hats, fur-felt 80 42 125 126 53 297 196 157 158




Aggregate

Wage- Value
Aggregate Earner Wages Wages Added
Industry Wage- Hours per -~ Wages per ber ber
Physical ~ Earner Valus Unit of per Wage Unit of  Unitof  Selling
Output Hours Wages Added Product Hour Earner  Product  Product Prices
Leather products
Leather 126 57 191 146 46 334 234 152 116 140
Shoes, leather 143 81 207 214 57 256 178 145 149 193
Paper products
Paper and pulp 328 129 430 474 39 334 237 131 144 154
Printing and publishing .
5 Total 286 108 314 355 38 290 234 110 124
Chemicals
Chemicals, industrial, incl.
rayon and compressed gases 1,370 365 1,210 1,190 27 332 227 88 87 85
Cottonseed products 113 78 146 165 69 187 151 129 146 ..
Soap 178 80 307 296 45 385 284 173 167 129
Explosives 151 62 200 196 41 322 233 133 131 ..
Fertilizers 177 81 206 191 46 254 180 116 108 87
Paints and varnishes 291 176 518 494 61 293 233 178 170
Petroleum and coal products
Petroleum refining 1,080 392 1,430 1,300 36 365 240 132 120 64
Stone, clay and glass products
Cement 158 62 222 334 39 360 225 141 211 160
Lime 112 52 163 197 46 313 229 145 176 168

Glass 301 80O 258 412 22 323 225 72 114 153
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exercise considerable influence on its unit labor cost. But it is
total fabricational cost, rather than labor cost alone, that may
be expected to affect prices and output. And changes in labor
costs and in total costs of manufacture are never in precise
one-to-one correspondence, because changes in nonlabor
costs usually differ from changes in wage costs, and because
the proportion of total factory cost accounted for by payrolls
varies from industry to industry.2® Yet there has been a strong
correlation between changes in the total cost of fabrication
and changes in aggregate manhours employed, as well as be-
tween fabricational costs per unit and unit labor require-
ments (Table 8).2 Despite the rise in wholesale prices already
mentioned, value added (costs of fabrication, including
profits) per unit fell in 6 industries, 5 of these being among
those which cut wage cost per unit. Just as unit labor require-
ments declined most in the industries that grew most rapidly
in terms of output, so the value added to each unit fell most
(or rose least) in the advancing industries; and in the back-
ward industries, just as unit labor requirements shrank least,
so value added per unit also declined least.?? The obvious
explanation is that labor cost constitutes an important por-
tion of the total costs of fabrication. It is possible, too, that
nonlabor factory costs tend to drop more sharply in rapidly
growing, than in stagnant, industries. If this is true, and the
data on capital assets previously discussed seem to suggest that

20 See Charles A. Bliss, The Structure of Manufacturing Production, A
Cross-Section View (National Bureau of Economic Research, 1939), pp. 63
and 70. Dr. Bliss shows in his detailed analysis of the Census data for 1929
that wage costs ranged from less than 5 percent of value of product to
slightly more than 55 percent, and from less than 10 percent of value added
(value of product less cost of materials and fuel) to a top figure of 65 percent.

21 The coeflicient of rank correlation between unit labor regquirements and
fabricational cost per unit (measured by value added, the difference between
value of products and cost of materials) is .78. ‘

22 The relation between growth in output and change in value added or -
value per unit is discussed in more detail in Chapter 5 of The Oufput of

Manufacturing Industries, 1899-1937 (National Bureau of Economic Research,
1640), pp. 104-20.
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it 15,** then reductions in nonlabor costs per unit would tend
to augment, rather than to offset, the effects of reductions in
unit labor requirements.

Up to this point we have looked into the relation between
Iabor per unit and costs of fabrication per unit. We have
found that the industries in which labor per unit fell drasti-
cally are also those in which wage cost per unit of product
usually fell or rose less than the average, and that the value
added by these industries per unit (i.e., their unit costs of
fabrication, including profits) was reduced or pushed up only
slightly in comparison to the increase in total value added per
unit in all {actories. Industries in which reductions in labor
per unit lagged were also slow to reduce unit wage costs and
costs of fabrication per unit.

The next link in the chain we are tracing between unit
labor requirements and output is that between unit costs of
fabrication and unit prices. Here the relation is quite natu-
rally affected by the cost of materials per unit of product, by
the character of the particular industry, and the prevailing
state of competition. The unit cost of materials is a function
not only of the price of materials, but also of the amount of
materials consumed per unit of product. But changes in
prices of materials and savings in materials used per unit are
too complex to be dealt with summarily. It is also impossible
to remark both briefly and accurately upon the extent of, and
the industrial variation in, the degree of monopoly. Aside
from the weighty theoretical problem of measuring monopoly
power, there are the serious practical difficulties arising not
only from the lack of statistical data but from the changing
status of individual industries in respect of the control they
can exercise over the relation between their unit costs and
their prices. Ironically enough, the very fact that an industry
may be highly integrated makes it impossible {or the Burcau

2 Though here, oo, there is danger ol spurious correlation.
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of the Census to publish separate data for it without revealing
confidential information. For this reason the aluminum in-
dustry, among others, has never been shown separately in the
Census of Manufactures.?* Despite the paucity of data, there
is no doubt that material costs and price controls, as well as
changes in costs of fabrication, affect selling prices, and that
they do so in varying degree from industry to industry. Here
also, therefore, there is loose articulation in the structure of the
relationships we are tracing, and considerable room for varia-
tion, as is observable from the indexes of selling prices col-
lected in Table 8. Owing to gaps in the data, the indexes of
selling prices cover the period 1913-37 rather than 1909-37,
but the difference of 4 years is hardly likely to affect the
results appreciably. Outweighing by far this slight disadvan-
tage 1s the fact that the indexes of selling prices were obtained
from a non-Census source.?® There is therefore no danger of
spurious correlation, so that one does not tend to question
the fairly considerable degree of correlation found to exist
between changes in value added per unit and in selling
prices.?® Between wage cost per unit and selling price, and
between unit labor requirements and selling price, too, the
correlation is fairly definite.?*

So far we have seen that industries at the head of the list
with respect to reductions in manhours per unit are also, as
a rule, those with greatest reductions in unit costs of fabrica-
tion and selling prices. The final link between labor per unit
and output is the connection between selling price and out-
put. This relation depends on the nature of the demand for
the product, which is conditioned, of course, by the prices

4 Up through 1937 aluminum production was included in “industrial
chemicals,” and beginning with 1939 in “primary nonferrous metals.”

25 Prices could have been derived from Census reports, and for practically
all industries for which output data are available, but the advantage of an
independent source would have been lost.

26 The coefficient of rank correlation is .57.

27 The coefficients of rank correlation are, respectively, .49 and .39. These
measures, too, are free from spurious correlation.
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of related commodities, whether competitive or complemen-
tary. Thus the demand for gasoline at a specified price de-
pends on such variables as the number of motor cars com-
peting for road space, the price of rubber tires, and so on;
and the nature of the demand for lumber is a function of the
price of steel, brick, and cement, as well as of wage rates in
the construction industry. Since elasticities of demand vary
from industry to industry and period to period, no single or
rigid relation between the trends we have analyzed is to be
expected. Yet the correlation between changes in output and
those in sclling price is quite definitely negative, and fairly
substantial (Table 8).28

Actual cuts in selling price, despite the average rise in
wholesale prices, were effected in the industries producing
fertilizers, copper, chemicals, petroleum products and auto-
mobiles. The last three increased their output far more than
the other industries listed in the table. The first two also
pushed up production more than the remaining industries
for which we have indexes of selling prices. The greater in-
creases in price, on the other hand, apply to those products,
notably lumber and flour, which usually either lagged in
growth or actually declined.

The foregoing analysis has proceeded from change in unit
labor requirements to change in output, in an attempt to
trace the connection between them. We have observed that
rate of decline in labor per unit has been associated with rate
of decline in unit cost of fabrication; that costs of fabrication,
in turn, have fallen or risen with selling price; and finally,
that selling price has dropped most precipitately in industries
in which output has climbed most rapidly. The causal se-
quence may run in the other direction as well. Growth in
output, whatever the initial stimulus, will tend to eventuate
in economies of large-scale production, one of which fre-
quently is a reduction in unit labor requirements. Capital

28 The cocfficient of rank correlation is —.606.



110 MANUFACTURING EMPLOYMENT

equipment is more readily acquired when output is rising.
As we have noted above, there is a fairly strong correlation
between trends In output and in capital assets. Organiza-
tional changes are more easily introduced in growing indus-
tries. Even the rate of improvement and innovation in equip-
ment, methods and organization may be stimulated more in
growing than in declining industries. In this concatenation
of relationships, also, we find reason to anticipate some
degree of correlation (though not a high one) between de-
cline in employment per unit of output and growth in
output.

We have now completed a rather sketchy survey of the in-
tricate chain of relationships between changes in unit labor
requirements and changes in output. We have said nothing,
however, about the character of the equally complex relation
between changes in manhours of employment and in unit
labor requirements. It will be remembered that these also
have been negatively correlated, just as have changes in out-
put and in unit labor requirements.

The basis for an understanding of the inverse relation be-
tween labor per unit and manhours is implicit in the evi-
dence already presented in Table 8. We can develop it fur-
ther by taking explicit note of one aspect, not previously
mentioned, of the relation between trends in unit labor re-
quirements and in output, and showing how it illuminates
the relation between trends in unit labor requirements and
in manhours. The fact to be observed is that movements in
labor per unit, in contrast to output movements, were tightly
clustered together. The changes in labor per unit ranged,
for the industries listed in Table 8, from a decline of 92
percent to a rise of 142 percent, whereas the changes in out-
put varied from a drop of 80 percent to a gain of 4,900
percent. That is, extraordinarily large increases in output,
relative to the average change in output, were associated with
comparatively moderate decreases in unit labor require-
ments, also measured in relation to the average movement;
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while large declines in output (again compared with the
average change in output) were associated with relatively
moderate declines in manhours per unit. This relation is not
difficult to explain. New uses for a product develop after its
unit labor requirement, initially, and its price, eventually,
have fallen, and old uses formerly too costly for wide appli-
cation no longer are impracticable. It is probable, too, that
the industries with the most rapid rates of growth are also
predominantly those whose products are characterized by
demands elastic with respect to income or price or both. Even
moderate reductions in labor per unit and thus in selling
price would then be accompanied by large increases in out-
put. It is this that explains why trends in unit labor require-
ments have been negatively correlated with trends in man-
hour employment, as well as with trends in output.?®
Employment trends, it should be apparent by now, are an
important thread in the pattern of industrial development

29 Let us consider the relation that would exist between labor per unit and
employment if the degree of variation in labor per unit equaled or exceeded
the degree of variation in output (remembhering always, of course, that labor
per unit and output are negatively correlated). Let us suppose, first, that
given percentage changes in cutput (relative to the average change) were
negatively associated with changes of like degree in unit labor requirements
(also measured by reference to the average). In this case, there would be no
significant correlation, positive or negative, hetween trends in unit labor
requirements and trends in manhours. This does not mean that manhours
would not fall in relation to output, but rather that manhours would not
rise more rapidly (or less rapidly) in industries drastically cutting unit labor
requirements than in those reducing these requirements only moderately.
Now suppose that given percentage changes in output (relative to the average
change) were negatively associated with chanpges of greater degree in unit
labor requirements (measured against the average). In this case, the corre-
lation between trends in manhours and in unit labor requirements would
be positive rather than negative. Especially drastic declines in unit labor
requirements would then be associated with relative declines in manhours of
employment rather than with relative rises; and conversely for especially
moderate declines in labor per unit of product. In fact, however, neither of
these cases is to be found. The degree of variation among changes in unit
fabor requirements was neither greater than, nor equal to, the degree of
variation among changes in output. The former was less than the latter. As
a consequence, then, changes in unit labor requirements were negatively cor-
related with changes in manhours of employment.

To restate the argument, a negative correlation bhetween trends in unit
labor requirements and trends in output is not inconsistent, at least logically,



Chapter p

Employment during Stages of
Industrial Growth and Decline

THE close bond ‘between an industry’s output and employ-
ment trends is a matter of common observation. The develop-
ment and successful production of the electric light and
motor gave rise to phenomenal increases in employment in
these and related branches of industry. As the output of elec-
trical products slowed down somewhat after its initial spurt,
the rate of increase in the jobs the industry had to offer slack-
ened to a more moderate pace. And now that the electrical
products industry has grown to something like full stature, it
resembles most other relatively mature industries in its rather
stable volume of employment. Or, to take an enterprise that
i1s now virtually defunct, we can turn to the production of
horse-drawn carriages and wagons which ceased its develop-
ment during the first decade of this century; its peak in out-
put was naturally accompanied at about the same time by a
peak in the number of workers this industry employed. With
the subsequent decline in the output and use of carriages and
wagons, most of the people who had looked to the industry
as a source of livelihood had to seek jobs in other fields.

So much is obvious; but it is also rather vague. As soon as
we seek to learn exactly how employment changes during
the growth and decline of an industry we see the need for
more systematic examination of the available facts. Does em-
ployment always rise with output during the growing phase
of an industry’s development? How does the tempo of in-
crease in employment usually compare with that in output?
In how many manufacturing industries have output and em-
ployment already reached a peak? Do the peaks in employ-

114
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ment and output usually coincide or does one precede the
other?

PEAKS IN EMPLOYMENT AND OUTPUT

Let us first determine and compare the timing of the peaks
reached by employment and output in the manufacturing in-
dustries for which we have appropriate data.! Peak Census
years in employment in all manufacturing industries for which
fairly continuous data are available are summarized in Table
9.2 The most striking feature of the table is the rather wide

LIt might be thought that these facts could be inlerred from information
already presented to the reader. However, although we know that employ-
ment per unit of product has generally fallen, and can conclude from this
earlier finding that maximum points in employment usually precede the cor-
responding maximum points in output, we do not know in how many indus-
tries peaks have actually been reached in these series until we look at them.
And even for the industries which have passed the peaks in both employment
and output, the validity of any inference as to their timing, if drawn from
the declining trend in employment per unit alone, would be open to doubt.
For ¢ne would have to know, in addition, whether the cvcles and random
fluctuations impressed on the series for output and employment are so negli-
gible in amplitude as to have litile or no effect on the position of the maxi-
mum points. This is hardly likely to be the case. Further, since cycles and
random movements tend to follow similar time patterns in both output and
employment (for obvious reasons), actual peaks in these series, as distin-
guished from the maxima of smooth primary trend lines, may coincide rather
than differ in timing. For these recasons we cannot claim that the discussion
of preceding chapters has told us enough about peaks in employment and
output to obviate a special analysis.

21t is well to take note of the qualifications to this table. The information
gathered there relates to specified years in a circumscribed period. It is pos-
sible, therclore, though not very likely, that higher points in employment
were reached in some industries in the period preceding 1899. Morcover, it
is probable that the industries with peaks in 1939 may go on to greater
heights, aside from effects of the current war boom; some peaks even in ear-
lier years may be exceeded after 1939, The table as originally prepared cov-
ercd 1899-1937, and showed 69 industries with peaks in 1937. Some 19 of these
69 reached new highs in 1939; and 5 industries which, on the basis of data
for 1899-1937, had highs in 1904, 1925, 1927, 1929 and 1935, touched even
higher points in 19349, according to data for 18%9-1939,

The lailure to cover all years in the four decades 1899-1939 also limits the
vialue of the results. But a check of the Census data for 30 industries, made
by reference 1o annual series provided by the U. S, Bureau of Labor Statistics
for 1919-39, indicates that this is not a serious limitation. No difference was
found for 23 industries, and 1 year's difference for 5. The differences for the
other 2 industries were 3 and 7 years, respectively.
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distribution of high points in employment among the four
decades following 1899. Although total factory employment
reached its high in 1937 (if we look only at Census years), in
no Census year among the 15 listed in Table 9, not even in
the severe depressions of 1921, 1931 and 1933, did employ-

TABLE 9

FREQUENCY DISTRIBUTION OF INDIVIDUAL
MANUFACTURING INDUSTRIES BY CENSUS
YEAR OF PEAK EMPLOYMENT AND
OUTPUT, 1899-1939

Emplayment Cutput
Number Number for Number for
Peak Covered by = Which Indexes of Which Indexes
Census Number Complete Qutput are of Output are
Year of Data for Available for Auvailable for

Industries 1899-193%a 1925 or Earlier® 1925 or Earlier?

1899 10 8 5 2
1904 12 6 4 2
1909 19 7 5 2
1214 10 6 4 4
1919 73 42 27 4
1921 2 2 1 ..
1923 35 16 15 6
1925 12 5 6 4
1927 9 3 4 6
1929 37 19 4 23
1931 1 .o . 2
1933 2 .o .. 1
1935 8 4 2 2
1937 50 32 21 15
1939 24 16 5 30
TOTAL 304« 166 103 1034

Source: Based on Appendices B-1 and I.

* That is, all industries with employment series beginning in 1899 and end-
ing in 1939,

®In the compilation of the figures given in the last two columns the several
printing and publishing industries, treated as separate branches in the first
two columns, were combined and counted as one industry.

°The 51 industries with peak employment in a Census year prior to 1919
are;
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ment fail to touch a peak in at least one manufacturing indus-
try. Of the 304 industries represented in the table, two fifths
reached their peak employment in 1919 or an earlier Census

Faotnotes to Table 9, concluded

Peak in 1899 Upholstering materials
T'ype founding

].ime

Marble and granite
Glass products
Lumber-mill products
Silverware

Chewing and smoking tobacco
Collars, men's

Mats and matting

(loves, leather

Charcoal

’(..(J(}-])(_‘l.'ig(_‘ s Watchcases
[urpentine and rosin

. ; . r
Nails and spikes \hn'c_lnnll.s o
Lead Sewing machines

Carriage and wagon materials

Umbrellas and canes
Feathers and plumes

Peali in 1904 Buttons
Combs
Malt Hairwork

Linen goods
Saddlery and harness
Whips

Engraving, wood
Houes Peal: in 1914
Mirror and picture frames
Boxes, wooden, cigar

Gold leaf and foil

Pianos
Pipes, tobacco

Liquors, malt
Cigars

; . Corsets
Carriages, wagons and sleighs Flags and banners
l\‘()l'y work Flaws, straw, men's
Organs Hourse blankets

. ute eoods
s . ] g
Peal in 1909 Nets and seines

Repalia Watch and clock materials
Hats, Tur-felt Copper

¢The 10 industries with peak output in a Census year prior to ¥M9 are:

Pealk in 1899 Peal in 1914
Lumber-mill products Chewing and smokine tobacco
Turpentine and rosin Cigars
Cottonseed products
Peak in 1904 Liquors, malt

Carriages, wagons and sleighs
Organs
Peale in 1709

Lats, fur-lelt
Linen goods
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year, and one sixth in 1914 or earlier.? Among the 51 indus-
tries with peaks in employment prior to 1919 appear certain
related types of enterprise. We find cigars together with
wooden cigar boxes; smoking and chewing tobacco with pipes;
carriages and wagons with saddlery and harness, whips, horse
blankets, and carriage and wagon materials; combs with hair
work.

‘T'able 9 also affords a striking contrast of peaks in employ-
ment with those in output. The only pronounced frequencies
in the output column are those for 1929, 1937 and 1939; the
large frequencies in the employment column are opposite
1919, 1923 and 1937, and there are only small frequencies for
1929 and 1939.% Although seven tenths of the 103 industries
attained their peak employment prior to 1929, only three
tenths reached peak output before 1929.5 And only one tenth
of the industries reached peak output prior to 1919, although
double that proportion attained maximum employment be-
fore that year.

Now that we have counted up the rather imposing number

8 Exclusion of those industries whose employment series end before 1939
or begin after 1899 (cutting out not only industries for which data are inade-
quate for statistical reasons but also new industries and those now extinct
or practically extinct) does not change the picture very much, as the table
indicates; nor does restriction of the distribution to industries for which
indexes of output are available,

4 Comparison with annual data on physical output for 30 industries, 1919-
39, reveals no difference between peaks according to Census-year data and
peaks according to annual data for 19 industries, and differences of only 1 or
2 years for 6 industries. For the remaining 5 industries the differences are 8
years (2 industries), 10 years (2 industries) and 16 years (1 industry). These
differences, it should be noted, are also attributable in part to differences
between the methods and data used in constructing the present indexes of
physical output and those used for the annual indexes, constructed by the
National Research Project (Magdoff, Siegel, and Davis, Production, Employ-
ment and Productivity in 59 Manufacturing Industries, 1919-36, Philadelphia,
1939) and extended by the Bureau of Labor Statistics.

5 Since more output than employment series begin after 1899, there is a
greater likelihood that peaks in output in the latter part of the period 1899-
1937 will outnumber peaks in employment. But this is not a serious qualifi-
cation; see the discussion of Table 10, below.
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of industries in which, apparently, peaks have already been
reached in both output and employment, and have identi-
fied the years in which they appear, we see that there is wide
discrepancy in the timing of peaks in output and in employ-
ment. To determine the interval between these peaks in the
same industry we must go on to Table 10. Among 103 indus-
tries for which we have information, there were only one tenth
in which the peak in employment followed that in output. In
almost three tenths the two dates coincided. In the remaining
industries—almost two thirds—employment reached a peak
and began to fall off while output was still rising. And in as
many as half of the latter, output reached its pcak more than
a decade after employment.®

About a third of the 103 industries reached peaks in em-
ployment, in output, or in both in 1939. For these, therefore,
there is no evidence that a true maximum in one or both
series had in fact been attained. If they are excluded from the
tabulation, the distribution changes somewhat, although over
half of the remaining industries are still characterized by a
lead of employment over production.?

These comparisons of high points in employment and out-
put decal with employment as measured in terms of number
of wage carners. Since hours of labor in factories diminished
with the passage of time, peaks in manhours of labor ex-
pended must have frequently preceded peaks in average
number of workers employed. It is probable, therefore, that

6 Annual dawa are available for the period 1919-39 for 30 industries. For 15
of these there is no diflerence between the results shown by examination of
data for Census years and those obtained from annual data, and for 8 the
diflerence is one or two vears. For the other 7 industries the ditterences are
4, 7. 8,9, 10, 11, and I6 years, respectively.

T Restriction of the analysis to industries with data covering the entire 4
decades, that is, beginning in 1899 and ending in 1939, alse decreases the
Eraction with employment leading output. But this fraction still exceeds one
half, whether we include or exclude industries with one or both peaks in
1939; and no greater proportion of industries is found with output lead-
ing employment,
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the highest peak in manhours leads the highest peak in out-
put in a proportion of industries greater than that shown in
Table 10, and that the average lead of the manhour peak
over the output peak is longer than the average lead of the
employment peak over the output peak. Such data as are
available definitely support this statement. Thus in knit

Tasre 10

FREQUENCY DISTRIBUTION OF INDIVIDUAL
MANUFACTURING INDUSTRIES BY DIFFERENCE
BETWEEN CENSUS YEARS OF PEAK
EMPLOYMENT AND OUTPUT, 1899-1939

Industries Covered by

Difference in Years AUl Industries Complete Data for 1899-1939»
(peak year of Excluding Excluding
output minus peak Those with Those with
vear of employment) Total Peaks in 1939 Total Peaks in 1939
36 to 40 1 1 1 1
31 to 35 1 1 .
26 to 30 4 2 .., .-
21 to 25 1 1 1 1
16 to 20 18 5 5 1
11 to 15 8 5 3 2
610 10 14 14 8 8
1to5 17 9 7 3
0 28 23 17 14
—1to =5 2 2 1 1
—6to —10 9 9 3 3
TOTAL NUMBER OF
INDUSTRIES 103 72 46b 34

Source: Based on Appendices B-1 and F.

* That is, all industries with employment and output series beginning in
1899 and ending in 193%9.

In the compilation of the figures given in the last two columns, the follow-
ing industries, treated as separate branches in the first two columns, were
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goods the peak in number of wage earners came in 1939, and
in paper and pulp, paints and varnishes, petroleum refining,
and automobiles, it came in 1937; in all these industries the
corresponding peaks in manhours were reached in 1929.8

8 Leads of peaks in wage earners over peaks in output in these industries
were 0, 2, 0, 2, and — 8 years, respectively; of peaks in manhours over peaks
in output, 10, 8, 8, 8, and 0 yeurs, respectively.

Footnotes to Talle 10, concluded.

combined into groups and each group was counted as one industry: the four
knit goods indusiries; industrial chemicals and rayon; copper, lead and zinc.

®The 46 industries covered in the third column, arranged according
to the numher of years elapsing between the peak in employment and that
in output, are as follows. The date in parentheses is the peak year in employ-
ment and in output, if they coincide.

Number of Number of
Years Industry Fears Indusiry
36  Gloves 0  Liquors {1914)
23 Jute goods 0  Flour (1919)
20  Meat packing 0 Ice (1929)
20 Tanning and dye materials 0 Rice (1939
18  Fertilizers 0  Cigars (1914)
16  Cotton goods 0 Carpets and rugs, wool (1923)
16 Shoes, leather 0 Hats, fur-felt (1909)
15  Chewing and smoking tobacco 0 Hats, weol-felt (1939)
14 Silk and rayon goods 0 Knit goods (1939)
12 Beet sugar 0 Woolen and worsted goods
10  Cordage and twine (1923)
10 Explosives 0 Paints and varnishes (1937)
10 Coke-oven products 0 Turpentine and rosin {18%9)
10 Blast-furnace preducts 0 Carriages, wagons and sleighs
10 Copper, lead and zinc (1904)
8  Shaes, rubber 0 Cars, railroad (1923)
8  Printing and publishing 0 Locomotives (1923)
6 Salt 0 Glass {1937)
5 Linen goods 0 Ships and boats (1919)
4  Leather -5 Cortonseed products
2 Liquors, distilled —8  Stecl-mill products
2 Pruits and vegetables, canned —8 Automobiles, incl. bodies and
2 Paper and pulp parts
2 Chemicals, industrial, incl. —10 Lumber-mill products
ravon and gases
2 Petroleum refining
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EMPLOYMENT DURING GROWTH AND
DECLINE OF OUTPUT

The preceding discussion has brought out one aspect of the
development of manufacturing, namely, that peaks in em-
ployment and output have been reached in many industries.
We shall now consider how employment and output have
climbed to their peaks, and how they have descended.

A sample of the full series on employment and output is
presented in Chart 18 (pp. 130-37), which gives some of the
longer indexes (those beginning in 1899 or earlier) and a few
interesting shorter series. The reader will note certain strik-
ing parallels between growth in output and employment
even if he merely glances at the successive pages of this chart.
There are, for example, the very rapid increases in both em-
ployment and output in automobile manufacture during the
two decades 1899-1919, and the declines in cigar manufac-
turing production and employment after 1914. But closer
examination will reveal noteworthy differences also: the far
more rapid rate of increase in steel production than in steel-
mill employment, up to 1914, and the decline in the number
of coke-oven workers during the 1920’s, while coke produc-
tion continued to rise at a fairly rapid pace. These differ-
ences indicate the need for a precise statement of the rates of
change in each decade. This is provided by the collection
(Table 11) of average annual rates of growth, during succes-
sive decades, in output and employment.

Table 11 points to three conclusions: first, that in most
industries output has grown at a decelerating rate; second,
that during specific periods employment has tended to in-
crease less rapidly than output; and third, that growth of
employment, too, has usually suffered retardation. That em-
ployment has commonly fallen in relation to output we al-
ready know; ? but the first and third points demand rather
extended attention.

9 See Chapter 3, above.
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TasLe 11
INDIVIDUAL MANUFACTURING INDUSTRIES
Physical Output and Wage-Earner Employment:
Average Annual Percentage Changes
1869— 1879— 18589  1899—  1909- 1019 1929-
Industry 1879 1889 1899 1009 1919 19029 1937
Foods
Mecat packing OUTPUT 6.1 1.8 2.5 2.6 0.7 0.7
EMPLOYMENT 5.8 5.8 2.5 6.2 =27 0.5
Oleomargarine ourpuT 8.68 2,9
EMPLOYMENT —-15* —-29
Flour OUTPUT 39 15 2.9 0.9 11 -13 —-19
EMpLOYMENT 0.0 0.9 3.7 2.0 1.4 —-49 =02
Cereals OUTPUT 93 =32
EMPLOYMENT 1.2s 2.8
Rice OUTPUT 9.8 5.4 1.2 0.7
EMPLOYMENT 6.6 55 =29 4.3
Bread and cake ourruT 4.9 —0.5
EMPLOYMENT 4.6% 2.9
BRiscuits and OUTPUT 3.5% 0.7
crackers EMPLOYMENT —-070 =20
Fish, canned  ouTpUT 3.5¢ 0.9 1.7 0.5
EMPLOYMENT 3.50 23 1.0 3.7
Fruits and vege- outeur 5.4 6.7 6.2 5.3
tables, canned EMPLOYMENT 1.2 4.5 2.7 4,2
Milk, canned  outpuT 10.4e  16.7 1.8 3.1
EMPLGYMENT 42¢ 127 —6.3 3.0
Butter OUTPUT 4.1° 4.2 5.3 0.6
EMPLOYMENT 3.9 4.3 0.8 0.2
Cheese QUTPUT —0.20 4.6 1.5 3.2
EMPLOYMENT 0.4¢ 40 =15 35
Ice cream OUTPUT 4,6b 1.1
EMPLOYMENT —0.5» —23
Beet sugar OUTPUT 20.0 4.0 4.0 2.3
EMPLOYMENT 13.8 5.1 —4.4 2.8
Cane sugar, not QUTPUT —-30 -—22 8.5
elsewhere mmade EMPLOYMENT 40 =92 7.8
Cane-sugar OUTPUT 38 23 —15
refining EMPLOYMENT 69 =27 0.1
Confectionery outrutT —2.48 1.3
EMPLOYMENT 006 —20
Chocolate OUTPUT 3.4b 2.7
EMPLOYMENT — 1.6 2.1
Corn products ourrurt 4.0 3T =22
EMPLOYMENT 50 —15 0.5
Ice OUTPUT 11.8 7.2 53 =35
EMPLOYMENT 8.9 6.5 0.8 —6.6




124
TasLE 11 (continued)

INDIVIDUAL MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Average Annual Percentage Changes

MANUFACTURING EMPLOYMENT

1869-- 1879— 7889—  1899—  71909-  1919— 71929-
Industry 1879 1889 1599 1909 1916 1929 1937
Beverages
Liquors, malt ourrur 44 —6.8
EMPLOYMENT 33 —45
Liquors, distilled ourpuT 2.7 =296 -—08 79.3
EMPLOYMENT 56 —14.2 0.8 26.0
Malt OUTPUT 47+ 118
EMPLOYMENT 100 137
Liquors, vinous outpuT —3.58 34,6
EMPLOYMENT —15.7>  41.6
Tobacco products
Cigarettes OUTPUT 14,9¢ 226 8.8 37
EMPLOYMENT 131 108 —0.6 2.7
Cigars QUTPUT 7.5 6.1 3.3 3.3 61 -12 =27
EMPLOYMENT 7.4 6.3 2.7 26 -13 -—-30 =50
Chewing and
smoking OUTPUT 39 =02 =24 =23
tobacco EMPLOYMENT -07 -39 -=51 -038
Textile products
Cotton goods  ourpPuT 57 441 4.3 33 14 25 =01
EMPLOYMENT 2.6 2.4 3.9 2.3 1.5 02 =01
Lace goods OUTPUT 3.44 1.4 5.5
EMPLOYMENT —2.74 0.6 21
Woolen and  outpuT 1.3 2.6 37 =05 0.3 1.7
worsted goods EMPLOYMENT 1.6 1.5 2.6 02 =13 1.0
Silk and rayon ouTrUT 10.9 4.6 6.0 4.9 4.6 3.8
goods EMPLOYMENT 5.0 37 4.3 2.5 0.3 —1.3
Knit goods OUTPUT 6.2 9.9 7.7 5.6 5.3 6.1 1.9
EMPLOYMENT 6.9 7.8 4.9 4.5 2.9 1.9 1.3
Carpets and OUTPUT 26 =23 49 —-1.1
rugs, wool EMPLOYMENT 1.6 =36 36 —08
Asphalted-felt-
base floor OUTPUT 10.0b 4.7
covering EMPLOYMENT 5.7 4.3
Linoleum OUTPUT 0.2v —23
EMPLOYMENT =200 1.7
Oilcloth QUTPUT 11.6 —4.8 10.2 —5.0
EMPLOYMENT 131 1.5 23 -—13
Cordage and ouTpPUT 21 1.2 0.8 -~1.1
twine EMPLOYMENT 1.1 1.8 =20

-0.4
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o

1869— 1879— 1889—-  7899-  1909-  1979— 1920~

Irrdu,shj! 1879 1889 180G 79009 1919 1929 1937
Textile products (continued)
Jute goods OUTPUT : 5.9 0.7 -—1.5 4.6
EMPLOYMENT 4.0 0.7 -3.6 3.5
Linen goods OUTPUT 39 —81 1.5 =32
EMPLOYMENT 0.9 —6.1 1.5 -20
Hats, fur-felt  ourpur 48 -—29 0.6 0.0
EMPLOYMENT 29 =30 -12 =05
Hats, wool-felt ouvtrut —35 =20 =29 =23 2.3 12.4
EMPLOYMENT —-—41 —-25 —-0.6 -3.1 3.5 9.0
Artificial oUTPUT —{0.3b 2.1
leather EMPLOYMENT 0.8» —0.2
Wool shoddy  ourrur 0.5 2.2 3.7 0.2
EMPLOYMENT 0.4 0.6 29 =36
Leather products
Leather OUTPUT 0.6 2.5 1.6 —-04 1.4
EMPLOYMENT 2.7 1.8 1.5 —36 0.3
Shocs, leather  ourrur 44 38 1.8 2.7 1.3 11 1.4
EMPLOYMENT 1.9 2.3 1.5 2.6 1.3 —-02 0.6
Gloves, leather ourput 1.5 0.7 0.6 —0.2
EMPLOYMENT —22 -0 0.2 2.9
Rubber products
Shoes, rubber ouTpUT 1.0 1094 —14 —06
EMPLOYMENT 1.8¢ 12,04 —25 —40
Tires and tubes cutPuT 6.5 =26
EMPLOYMENT 2.1 —34
FPaper products
Paper and pulp outpuT 7.5 8.6 6.5 3.7 6.6 2.3
EMPLOYMENT 2.4 5.6 4.3 4.1 1.2 1.0
Printing and publishing
Total OUTPUT 7.6 4.3 6.3 0.3
EMPLOYMENT 2.9 1.1 2.0 =01
Chemical frroducts

Chemicals, in-
dustrial, incl,

rayonandcom- OUTPUT 6.6 11.2 10.7 7.0
pressed gases! EMPLOYMENT 4.0 11.5 3.1 35
Cottonseed OUTPUT 3.8 2 =11 =23
products FMPLOYMENT 4.5 4.6 =511 0.6
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TasLE 11 {continued)

INDIVIDUAL MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Average Annual Percentage Changes

1869~ 1870 1889~  1899— 1909~  19719— 71920~
Industry 1879 188% 1809 1609 1919 1920 1937
Chemical products (continued)
Linseed OUTPUT - 3.1 —1.9
products EMPLOYMENT 0.5* —0.4
Carbon black ourruT 18.0¢ 159 3.6
EMPLOYMENT 1484 11.0 1.7
Soap OUTPUT 6.1° 3.9 1.1 1.1
EMPLOYMENT 3.40 46 =35 0.3
Wood-distilla- ouTtrpUT 6.7 3.3 3.0 0.1
tion products EMPLOYMENT 5.8 62 —-07 —05
Charcoal OUTPUT —4.5b —10.0
EMPLOYMENT —-9.00 —23
Explosives OUTPUT 8.8 9.3 4.3 0.7 =09
EMPLOYMENT 7.6 3.3 39 —48 —-04
Fertilizers OUTPUT 7.0 3.0 2.2 0.7
EMPLOYMENT 4.7 T =22 0.0
Paints and OUTPUT 5.4 3.3 6.7 1.1
varnishes EMPLOYMENT 39 4.2 31 1.0
Salt OUTPUT 54 5.8 3.9 2.3 2.7 1.2 =04
EMPLOYMENT 3.8 0.3 4.5 0.3 28 =17 =20
Tanning and ouTpUT 7.6 4.3 2.0 0.1
dye materials EMPLOYMENT 39 61 —56 1.9
Petroleum and coal products
Petroleum OUTPUT 8.7 41 6.4 12.0 11.4 2.2
refining EMPLOYMENT 2.4 1.3 1.4 15.4 3.2 0.4
Coke-oven QOUTPUT 13.8 7.3 7.7 4.8 50 —1.7
products EMPLOYMENT 11.3 9.2 5.6 00 ~-35 0.0
Fuel briquettes ouTPUT 10.3 169 —29
EMPLOYMENT 6.9 9.5 0.8
Stone, clay and glass products
Cement OUTPUT 18.0¢ 2.8 58 —47
EMPLOYMENT 89¢ —0.5 27 =29
Lime OUTPUT 259 —1.6 2.7 0.3
EMPLOYMENT 4.6 =20 =27 1.7
Concrete OUTPUT 740 —11
products EMPLOYMENT 2.9 =30
Sand-lime brick outpur -2.54 6.7 —5.0
EMPLOYMENT —2.14 1,1 =38
Clay products ouTPUT —5.34 4.6 —5.0
EMPLOYMENT —5.14 20 —43
Glass OUTPUT 6.1 3.6 4.5 6.3
EMPLOYMENT 2.7 1.2 —14 2.0
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1869 1879- 1886— 1899— 1906~ 1919 1929~
Industry 1879 1859 1899 71909 1919 1029 1937
Forest products
Lumber-mill  ocutrur —0.2 =07 0.3 =40
products EMPLOYMENT 28 —13 -—11 =32
Planing-mill  ourrur —4.20 —54
products EMPLOYMENT -51+ —3.7
Excelsior OUTPUT 03 —473
EMPLOYMENT —1.3s =32
Turpentine and ourrur =27 =17 28 =26
rosin EMPLOYMENT —0.6 —34 37 =26
Iron and steel products
Blast-furnace  ourtruT 5.1 6.0 1.8 3.6 -—16
products EMPLOYMENT 3.0 —0.2 1.2 —-53 -—1.0
Steel-mill CUTPUT 86 92 8.4 6.3 3.9 4.7 =04
products EMPLOYMENT 7.1 3.0 4.7 2.7 4.5 0.5 2.5
Wire OUTPUT 0.4 38 —-13
EMPLOYMENT 0.9 1.3 1.1
Wrought pipe  ouTPUT 6.8 ~1.2
EMPLOYMENT 1.2a 2.7
Cast-iron pipe ouTPUT —6.64 8.6 —4.7
EMPLOYMENT (.24 45 1.5
Firearms OUTPUT 4.5b 0.3
EMPLOYMENT 1.6b 0.0
Nonferrous-metal products
Copper OUTPUT 8.0 2.5 53 —27
EMPLOYMENT 33 1.1 —1.7 0.0
I.cad OUTPUT 5.1 0.0 48 —6.6
EMPLOYMENT -12 —-13 =29 =22
Zinc OUTPUT 7.1 6.2 30 —1.9
EMPLOYMENT 3.2 76 —18 —04
Sccondary
meltals, non- QUTPUT 6.40 2.7
precious EMPLOYMENT 8.8a 2.3
Collapsible OUTPUT 1.5e 2.7
tubes EMPLOYMENT —1.8s 1.1
Nonferrous-
metal products,
not elsewhere ouTPUT 9.1 —1.6
classified EMPLOYMENT 5.1= 0.6
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TasLE 11 (concluded)
INDIVIDUAL MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Average Annual Percentage Changes

1860— 1870— 1586—  1800—  71909—  1919— 71920—
Irzdust{y 1870 1889 1899 71909 1919 1929 1037
Machinery
Phonographs oureuT 13.4 200 -—538
EMPLOYMENT 15.1 18.6 —6.7
Typewriters  ovuTPUT 5.1b 1.8
EMPLOYMENT 3.4p 2.9
Transportation equipment
Automobiles,
incl. bodies OUTPUT 431 31.7 135 —-13
and parts EMPLOYMENT 42.3 16.3 2.6 0.8
Carriages, wag- OUTPUT 2.0 0.1 —-71 —170 —42
ons and sleighs EMPLOYMENT 1.7 =09 -111 —158 =45
Cars, railroad outpuT —0.5 41 —-51 —-09
EMPLOYMENT 2.3 1.7 =32 0.1
Locomotives  ouTPUT 1.8 0.7 1.3 —11.0 —7.2
EMPLOYMENT 25 =24 60 —85 =25
Ships and boats ouTPuT —2.7 222 —158 -27
EMPLOYMENT —1.4 25.3 —17.8 1.5
Motorcycles QUTPUT ~T7.6 102 —5.6
and bicycles EMPLOYMENT —-12.9 94 —88
Carriages and
sleds, OUTPUT 200 -—15
children’s EMPLOYMENT 0.7+ =37
Miscellaneous products
Organs OUTPUT —58 —3.0 0.8
EMPLOYMENT —8.0e —2.0 2.1
Pianos OUTPUT 6.5¢ 1.9 =61 -5.0
EMPLOYMENT 39 —11 —-81 -—6.8
Buttons OUTPUT 484 —2.0 2.9
EMPLOYMENT 144 —573 3.6

Source: Appendix F.

*1925-1929,
b 19231929,
¢ 1904-1909,
1 1914-1919.
°1899-1914.

* The figures for rayon alone are available only for 1923-29 and 1929-37.
The corresponding rates for output are 23.4 and 15.2; and for employment,

18.2 and 44.
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The tendency toward retardation in growth of output is
apparent even from a crude analysis of the direction of
change in the growth rate of output between successive dec-
ades.’® Of the 271 possible comparisons between contiguous
decades, almost two thirds reveal such declines. A similar
preponderance in number of declines over number of in-
creases (including zero changes among the latter) is found in
all but one pair of contiguous decades considered singly, and
for over two thirds of the 99 separate industries listed.?* The
rate at which output increased declined progressively in
every decade in 9 of the industries for which we have data for
four or more decades: rice, ice, cordage and twine, leather
gloves, wood-distillation products, fertilizers, tanning and
dye materials, zinc and automobiles. In the automobile in-
dustry output rose less rapidly during the second decade of
the twenticth century than during the first, lost specd again
during the third decade, and again during the fourth.

The preceding comparisons between contiguous decades
not only indicate the presence of retardation in growth but
serve Lo measure its continutity. In one respect, however, such
comparisons tend to underestimate the actual extent to
which retardation exists. For example, in the flour industry
the rate of growth of output fell from the decade 1869-79 to
the decade 1879-89, rose to 188999, fell to 18931909, rose
to 1909-19, fell to 1919-29, and fell again to 1929-37. There
were two rises and four declines. Yet both rises stopped at

10 For other evidence of retardation in growth of output, somewhat differ-
ently presented, see Simon Kuznets, Secular Movements in Production and
Prices (Houghton MiMin, 1930), and Arthur F. Burns, Production Trends in
the United States since 1870 (National Bureaun of LEconomic Research, 1934).

11 Exclusion of the comparison of 1919-20 with 1929-37, because of the gen-
erally low rate of change in output between the latter pair of years, reduces
the total number of comparisons to 177, 105 of which are negative. Exclu-
sion of industries with but one comparison (usually 1919-29 with 1929-37)
lowers the total number of industries to 75; in 48 of these there were more
negative changes than positive and zero combined. (Combining zero changes
with positive changes makes, of course, for a conservative conclusion concern-
ing retardation.)
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levels lower than the previous high points. If the heights of
the succeeding levels are taken into account, as well as the
direction of movement between them, a pronounced down-
ward trend is discernible in the rate of growth of output.

That the phenomenon of retardation is widespread is indi-
cated in Table 12; here the average rate, per decade, of
change in the rate of growth is specified by the measure of
retardation. Ninety-nine industries are included in the table.
In over eight tenths of these output grew at a progressively
slower rate. Exclusion of the period 1929-37 reduces both the
number of industries and the proportion affected by retarda-
tion, yet over seven tenths of the 74 industries for which
figures are available are still to be classed in that category.
Further restriction to industries for which there are long
series (that is, at least back to 1899) hardly modifies this pic-
ture. Some of the exceptional industries, it is interesting to
note, were powerfully influenced by external events. Among
these are three liquor industries, which, after serious curtail-
ment of their production by the prohibition amendment,
revived dramatically upon its repeal. Again, several indus-
tries producing construction materials—sand-lime brick, clay
products (brick), lumber, and cast-iron pipe—benefited sub-
stantially from the great building boom of the 1920’s. Petro-
leum refining is another industry characterized by accel-
eration in growth of output, in this case because of the
development of the motorcar during the last three of the six
decades covered by the series for this industry.

With these exceptions, then, the rate of change in manu-
facturing output has tended to decline with the passage of
time. Rapid rates of increase in output have usually been
followed by slower rates, and the latter by actual décreases.
Put somewhat differently, the output of individual industries
has tended to rise less and less rapidly from decade to decade,
eventually becoming zero (at peak output) and then negative.
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TaBLe 12
SELECTED MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Measures of Retardation in Growth

Measure of Measure of
KRetardation, Retardation,
Period Iull Period Period excl. 1929-37
Industry Covered Physical Number Physical Number

by Series Out-  of Wage Out- of Wage
put Iarners put Earners

Percent per decade

Foods
Meat packing 1879-1937 —1.0 —1.3 —-0.9 —1.6
Olcomargarine 1925-1937 —5.2 —1.4
Flour 1869-1937 —0.9 —0.5 —0.8 —0.7
Cereals 1925-1937 —114 1.6
Rice 1899-1937 —-3.0 —-1.5 —-4.0 —4.5
Bread and cake 1923-1937 —5.1 —1.6
Biscuits and crackers 1923-1937 —27 —1.3
Fish, canned 1904-1937 —0.8 0.0 —-0.9 —1.2
Fruits and vegetables, canned 1899-1937 —0.1 0.7 0.4 0.7
Milk, canned 1904-1937 —~34 —2.2 -38 ~4.9
Butter 1904-1937 -0.9 —1.4 0.6 —1.5
Cheese 1904--1937 0.7 0.4 0.8 —0.9
Ice cream 1923-1937 -3.3 -1.8
Beet sugar 1899-1937 —4.9 —4.0 —7.1 —8.3
Cane sugar, not elscwhere
made 1909-1937 5.8 1.9 08 —127
Canc-sugar refining 1909-1937 —2.5 —33 —1.4 —9.0
Confectionery 1925-1937 3.8 —-2.0
Chocolate 1923-1937 —0.7 3.8
Corn products 1909-1937 —-3.0 —22 —0.3 —6.2
Ice 1899-1937 —4.4 —4.9 -3.0 —3.8
Beverages
Liquors, malt 1899-1919 —10.7 —7.6 —10.7 —7.6
Liquors, distilled 1899-1937 26.2 7.6 —-19 —24
Malt 1925-1937 6.8 12.6
Liquors, vinous 1923-1937 39.5 224
Tobacco products
Cigarettes 19041937 —4.1 —4.0 ~2.6 —6.2
Cigars 1869-1937 —1.7 —-2.1 —1.7 —-21
Chewing and smoking to-
bacco 1899-1937 —2.1 —0.2 —3.1 —22
Textile products
Cotton goods 1869-1937 - 0.8 —0.6 —0.7 —0.5

Lace goods 1914-1937 1.0 2.5 —-1.9 3.4
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TasLE 12 (continued)
SELECTED MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Measures of Retardation in Growth

Measure of Measure of
Retardation, Retardation,
Period Full Period Period excl, 1929-37
Industry * Covered  Physical Number Physical Number

by Series Out- ofWage Qut- of Wage
put Earners put  Earners

Percent per decade
Textile products (concluded)

Woolen and worsted goods  1879-1937 —0.3 —0.4 —05 —-0.7
Silk and rayon goods 1879-1937 —-1.0 —1.2 —1.2 —-1.0
Knit goods 1869-1937 —0.8 —11 —0.4 —1.1
Carpets and rugs, wool 1899-1937 —0.4 0.0 1.1 1.0
Asphalted-felt-base floor
covering 1923-1937 —4.8 —13
Linoleum 1923-1937 —25 0.3
Oilcloth 1899-1937 —33 —4.0 —0.7 —5.0
Cordage and twine 1899-1937 —1.0 —0.8 —0.6 —1.6
Jute goods 1899-1937 0.6 —0.6 —3.6 —3.7
Linen goods 18949-1937 —1.2 0.0 —1.2 0.3
Hats, fur-felt 1899-1937 —1.1 —0.8 =21 —2.1
Hats, wool-felt 1879-1937 2.7 2.4 1.1 1.5
Artificial leather 1925-1937 2.4 —1.0
Wool shoddy 1889-1929 0.1 ~1.0 0.1 —1.0
Leather products
Leather 1889-1937 —=0.1 —1.0 —0.4 —1.9
Shoes, leather 1869-1937 —0.5 —0.3 —0.6 —-0.4
Gloves, leather 1899-1937 —0.5 1.6 —0.4 1.2
Rubber products
Shoes, rubber 1899-1937 —1.7 —31 —-1.2 -21
Tires and tubes 1923-1937 —8.5 -54
Paper products
Paper and pulp 1879-1937 —0.9 —0.6 —0.6 ~0.4
Printing and publishing
Total 1899-1937 —1.9 —0.8 —0.6 —-0.4
Chemical products -
Chemicals, industrial, incl.
rayon and compressed ‘
gases? 1899-1937 0.1 —-0.9 1.9 —04
Cottonseed products 1899-1937 —-23 —2.1 —-23 —-4.7
Linseed products 1923-1937 —4.8 —0.9

Carbon black 1914-1937 —6.2 —5.38 —1.8 —3.3
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TaBLE 12 (continued)

Measure of Measure of
Retardation, Retardation,
Period Full Period Period excl. 1929-37
Industry Covered Physical Number Physical Number

by Series Out- of Wage OQOut- of Wage
put Earners put Larners

Percent per decade
Chemical products (concluded)

Soap 1904-1937 -1.7 —-1.9 —23 —34

Wood-distillation products  1899-1937 —2.0 —2.4 —1.8 —31

Charcoal 19231937 —5.8 7.4

Explosives 1889-1937 —2.6 —2.3 —27 —3.5

Fertilizers 1899-1937 —1.9 —2.0 —2.2 —33

Paints and varnishes 1899-1937 —0.9 —-1.0 0.6 —0.4

Salt 1869-1937 —1.0 —0.8 —0.9 —0.7

Tanning and dye materials  1899-1937 —23 —1.8 —2.6 —4.6
Petroleum and coal products

Petroleum refining 1879-1937 —-0.1 0.3 1.2 1.5

Coke-oven products 1879-1937 —2.3 —2.7 —1.9 —37

Fuel briquettes 1909-1937 —5.9 —2.8 6.0 2.4
Stone, clay and glass products

Cement 1904-1937 —6.0 —3.1 —5.5 —-29

Lime 1904-1937 —0.2 —0.9 0.1 —3.6

Concrete products 1925-1937 —-7.9 =57

Sand-lime brick 1914-1937 —1.3 —0.9 2.4 33

Clay products 1914-1937 0.2 0.4 10.5 7.5

Glass 1899-1937 0.2 —-0.5 —0.8 —2.1
Forest products

Lumber-mill products 1899-1937 —1.1 —138 0.3 —2.0

Planing-mill products 1925-1937 —1.3 1.5

Lxcelsior 1925-1937 —4.6 —1.9

Turpentine and rosin 1899-1937 0.5 0.1 2.8 21
Iran and steel products

Blast-furnace products 1889-1937 —1.5 —1.3 —0.8 -23

Steel-mill products 1869-1937 —1.4 -0.7 —-1.0 —0.9

Wire 1909-1937 —0.8 0.1 34 0.4

Wrought pipe 1925-1937 —7.5 1.5

Cast-iron pipe 1914-1937 1.0 —0.8 16.3 4.3

Firearms 1923-1937 -~3.5 —1.6
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TaBLE 12 {concluded)
SELECTED MANUFACTURING INDUSTRIES

Physical Output and Wage-Earner Employment:
Measures of Retardation in Growth

Measure of Measure of
Retardation, Retardation,
: Period Full Pertod Period excl. 1929-37
Indusiry Covered  Physical Number Physical Number

by Series Out-  of Wage Out- of Wage
put  Earners put  Earners

Percent per decade
Nonferrous-metal products

Copper - 1899-1937 —28 -1.3 —-1.3 —2.4
Lead ' 1899-1937 —3.0 —=0.5 -0.2 -0.9
Zinc 1899-1937 —29 —2.0 —-2.0 —2.4
Secondary metals, non-

precious 1925-1937 —3.5 9.8
Collapsible tubes 1925-1937 1.2 3.0
Nonferrous-metal products,

not elsewhere classified 1925-1937 —9.8 —4.3

Machinery

Phonographs 1899-1929 —8.4 —95 —8.4 —-9.5
Typewriters 1923-1937 —3.8 —0.5

Transportation equipment
Autormnobiles, incl. bodies

and parts 1899-1937 —11.7 —113 —-108 —153
Carriages, wagons and sleighs 1389-1937 -3.0 —2.9 —6.5 —6.5
Cars, railroad 1899-1937 -1.1 —1.2 -2.2 —-2.7
Locomotives 1889-1937 —3.0 —1.6 —3.8 —2.4
Ships and boats 1899-1937 —3.8 —33 —6.3 ~7.9
Motorcycles and bicycles 1899-1929 1.0 21 1.0 21
Carriages and sleds, chil-

dren’s 1925-1937 —-33 —4.4

Miscellaneous products
Organs 1904-1929 3.4 5.4 34 5.4
Pianos 1904-1937 —4.7 —3.9 —6.8 —~5.9
Buttons 1914-1937 -0.9 1.1 —6.5 —6.6

Source: Based on the rates of change in Table 11. The measure of retarda-
tion equals 100 (b-1), b being given by the equation 1 %} — abt, fitted

to the rates of change by Glover's method; r — the percentage rate of change
in output (or employment) in Table I1, and t — the number of rates in each
row (i.e., the number of decades covered, counting periods of less than a dec-
ade as equal to a full one).

* The measures of retardation for the rayon branch, covering the period
1923-1937, are —6.6 percent per decade for output and —11.7 percent per
decade for employment.
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The extensive data in Tables 11 and 12 thus confirm the
findings of Kuznets and Burns.12

In many of the industries whose output was characterized
by a decelerating rate of growth the degree of diminution
was quite substantial. The rate of gain in output in one third
of the industries listed in Tables 11 and 12 fell off by more
than 3 percent per decade. At a 3 percent per decade rate of
retardation, an industry’s output would slow down in growth
from around 10 percent per annum to zero in a period of
only four decades.

As for the rate of growth in employment, the evidence in
Table 11 shows that it too is subject to retardation. Just as
output in most individual industries has tended to expand
less and less rapidly with the passage of time, so the per-
centage change in number of workers employed has usually
diminished from period to period. Reductions in hours of
labor have modified this pattern, to be sure, and for this
reason retardation of growth in number of workers, when
measured by direction of change between rates 1n contigu-

12 Roth Dr. Kuznets’ and Dr. Burns’ findings relate mainly to the produc-
tion of single commodities rather than to groups of reluted commodities. On
the other hand, our series cover industries as defined by the Census, that is,
they usually apply to groups of cemmodities, For example, Dr. Burns deals
with wheat flour production, whereas we preseént figures for the entire flour
industry, which produces not only wheat flour, but also cornmeal, buckwheat
flour, some iced, and so on. The trends in these products have differed (rom
onc another; according to the Census the peak of wheat flour production
came in 1919, of buckwheat flour in 1909, and of cornmeal in 1899 or earlier.
Because of these differences it may be expected that our series for industries
would be less extreme in their behavior than Dr. Burns’ series for individual
products. The Census industrial categories sometimes bring together estab-
lishments manufacturing diverse preducts, such as Portland and non-Port-
land cements, merely to lessen the total number of separate industries, and
to that extent statistics based on the industrial categories yield results less
itluminating than those based on individual preducts. However, many, if not
most, of the Census industries do combine establishments producing com-
modities related through their process of manulacture {such as cottonseed oil
and cottonsecd cake and meal) and in such cases the trend of employment
and output revealed by the Census data is somewhat more significant than
the trend that would he shown for the separate products if data were avail-
able for them.
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ous decades, is far less pronounced than in the case of output.
But in terms of the measures in Table 12, the evidence of re-
tardation in growth of employment is almost as substantial as
for output. Of the 99 industries listed in Table 12, over
seven tenths were characterized by retardation in growth of
employment, and if the period 1929-37 is excluded, the pro-
portion is even higher, eight tenths. Undoubtedly trends in
manhours would show even more pronounced rates of re-
tardation than trends in employment. ,

Although rates of retardation in employment are not iden-
tical with corresponding rates of retardation in output, they
show a distinct resemblance. The data assembled in Table 12
reveal a substantial degree of correlation between pairs of
columns, Industries whose output has grown at a rapidly
declining rate—automobiles, tires and tubes, and carbon
black (a basic material for rubber products)—are outstanding
also for speedy decline in rate of growth in employment.
Again, industries at the bottom of the list in one respect are -
usually at the bottom in the other. The liquor industries are
worth noting in this connection.8

Similarity in degree of retardation in both output and em-
ployment does not mean, of course, that the graph of employ-
ment is superimposed exactly on that of output. Chart 18
does reveal a marked affinity between the lines for employ-
ment and output, but as we already know, peaks in em-
ployment frequently precede peaks in output; and at any
given time the rate of growth in employment is usually
slower than the corresponding rate for output. Both these
facts are brought out in Table 11. As a rule (to which there
are exceptions), the rate of growth of output is algebraically
greater than the corresponding rate for employment. Both
rates tend to fall with time, but the difference in levels

13For all the industries in Table 12 the coefficient of rank correlation

between the rates of retardation in output and those in employment for the
full period is .65.
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seems to persist. As the rates decline, they may turn negative,
and 1in this transformation the rate for employment usually
precedes that for output.

The time pattern of employment can be inferred, of
course, from the time pattern of output and of employment
per unit, and there is some value in tracing this connection.
For example, in an industry in which output has grown at a
rate that has declined progressively, and in which employ-
ment per unit has decreased at an approximately constant
percentage rate, one should expect to find that the growth
of employment has also been characterized by retardation.
Indeed, the rate of retardation in employment would exactly
equal the rate of retardation in output if the rate of decline
in employment per unit were quite constant. Further, under
the circumstances stated, the maximum level of employment
would precede the maximum level of output by a determi-
nate period. And finally, the rate of increase in employment
at any specified time would be equal to a determinate frac-
tion of the corresponding rate of increase in output.i4

1 The algebraic expression of the reasoning in the text is as follows: Under
the cirawumnstances stated, output will be defined by the function

log Q = a -|-bt+%L2;
cmployment pcr unit of product, by
log Q = A | By

and employment, by

log N —loch+logQ— (@ + A) 4 (b -+ B)t A 1%

in which Q = output, N = employment, t = time, and the other symbols
represent constants. The rate of growth in output is derived {rom ihe
cqualion
dlog Q .
at =b 4 cti;
it is the antilog of b - ct. The rate of growth in employment is derived
hom the equation

d IZ’E’N — (b 4 By 4 ct:
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INDUSTRIAL FLUX AND
CHANGES IN EMPLOYMENT

Against this background of growth and decline in individual
industries, during the period ending with the year 1939, it is
well to re-examine certain conclusions brought out in the
preceding chapter. Employment appears to move in the same
direction as output, but contrary to employment per unit of
product, during the early stages of an industry’s career; dur-
ing the middle stages its movement seems to correspond with
employment per unit rather than with output; and during
the late stages all three tend to follow the same direction. In
young industries, whose output characteristically shoots up
quickly, the enormous gains in production apparently tend
to outweigh the decline in the labor-output ratio; as a conse-
quence employment too expands, most often rather rapidly.
During the mature phase of an industry’s development out-
put expands slowly, if at all, and the gain is usually more
than counterbalanced by the declining trend in the labor-
output ratio; as a result jobs decrease unless the length of the
working week is reduced sufhiciently to offset the decline.
During the period between the peak in output and the peak

it is the antilog of (b 4+ 1) 4 ct. B, which is the log of the rate of decline
in N/Q, is, of course, negative. The maximum in Q is reached when

b-;-ct:O,ort:-_—cb.

The tmaximum in N is reached when

(b+B)+ct=0,or:=M.

The difference between the dates of the two maxima is B/c.

If the rate of decline in the employment-output ratio is correlated with the
rate of increase in output, as was suggested though not established in Chap-
ter 3, the inference concerning employment becomes more complex though
it is not seriously modified. Then, as compared with the preceding case, em-
ployment will reach a maximum earlier; will reach a lower maximum; will
rise less rapidly to the maximum; will fall less rapidly from the maximum;
and finally, will not be symmetrical about the vertical passing through the
maximum.
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in employment, if the two differ, there will naturally be a
decline 1n employment while output is still rising. The
length of this period will depend on the particular rate of
decline in employment per unit in the industry. Often, of
course, business cycles and random perturbations will cause
the peaks of employment and output to coincide, as we have
seenn, But in the vicinity of these peaks there may still be dif-
ferences in direction of movement as between employment
and output. In old and waning industries, falling output
offers no counterpoise to diminishing labor requirements per
unit of product, and even substantial cuts in weekly hours of
work fail to stem reductions in the number employed.
These conclusions, based on the period bounded mainly
by 1899 and 1939, would have to be modified somewhat if 1t
were found that the labor-output ratio not only shrinks but
does so at a rate that changes regularly from stage to stage.l®
But whether or not there does exist a typical pattern of devel-
opment in employment per unit of product, there can be
no question that there has been continuous flux in the indus-
trial distribution of employment. In almost all prosperous
years, and in many years of poor business as well, to judge
from what has happened during the Census years 1899-1939,
the employment offered by one or another industry has
reached a maximum. jobs grow in number in some branches

15 If unit labor requirements shrink at a declining rate, their sharpest drops
must occur in precisely the stages at which output is expanding most rapidly;
and since the rise of the latter overcompensates for the shrinkage in the for-
mer, presumably the number employed mounts most rapidly in the same
period. In that case, also, the change in labor per unit would become less
and less noticeable just when employment is expanding but slowly or actually
receding, for in this period output is either lagging behind that of most other
industrics or definitely sagging. If deceleration of change in unit labor re-
quircments could be proven, one would have to conclude, then, that an in-
dustry’s labor force usually expands most rapidly when its reductions in labor
per unit are most drastic, and least rapidly or not at all when it has ceased
substantially to cut its unit labor requirements. All this is by way of con-
jecture, however. We cannot state, from the data gathered in this study, that
the labor-output ratio has changed at other than a fairly constant rate dur-
ing the life of an industry.
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of industry while they decline in others, even though the
aggregate for all industry may show scarcely a ripple.
Something of this industrial ebb and flow was perceptlble
in earlier tables of this chapter. A different view is provided
by Table 13.1¢ In the first decade of the century there was a

TasLE 13

INCREASES AND DECREASES IN WAGE-EARNER
EMPLOYMENT IN MANUFACTURING
INDUSTRIES, SELECTED PERIODS

Increases in Decreases in
Total Average Employment Employment
. Number Number Number of Sum Number of  Sum
Period of of Industries of Industries of
Separate Wage with Job with Job
Industries  Earners® Increases Increases Decreases Decreases
1899-1909 266 5,370,685 225 1,773,601 41 80,320
1909-1919 290 7,350,597 221 2,443,313 69 372,490
1919-1929 307 8,382,720 144 994,693 163 1,051,019
1929-1937 289 8,472,662 150 834,525 139 629,122

Source: Based on an analysis of the data in Appendix B-1.
2 Average of numbers employed in the two years compared.

net decline in employment in 41 manufacturing industries,
a loss amounting in all to some 80 thousand wage-earner
jobs; but during the same period there was an increase in
employment in 225 industries, amounting to 1.8 million jobs.
In the decade 1909-19 decreases in employment occurred in
69 industries, a loss of close to 400 thousand jobs; and in-
creases in 221 industries, a gain of almost 2.5 million jobs.
In the next two periods job losses exceeded or came close to
equaling job increases. Between 1919 and 1929 more than
half our manufacturing industries registered net losses in
employment; during these years over one million, or one in
eight, jobs were eliminated, while about a million new ones

16 This table follows closely one published by Frederick C. Mills in Eco-

nomic Tendencies in the United States (National Bureau of Economic Re-
search, 1932), p. 420.
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were created. In the last period covered, 1929-37, there were
600 thousand losses and 800 thousand increases.'?

This incessant shifting of employment among industries
bears upon certain aspects of the problem of technological
labor displacement. The connections between advance in
technology and the aggregate volume of employment and
unemployment are, of course, exceedingly complex, and one
could scarcely claim that the preceding discussion of one
aspect of change, secular trends, in one sector of the economy,
manufacturing, disentangles them. Nevertheless the findings,
limited though they are, at least help to explain employment
changes in individual industries, and to indicate the kinds
of influence exerted upon these changes by technological
developments,

Technological change, which is usually held to comprise
also changes in efficiency and other factors connected only re-
motely if at all with technology proper, plays a part not only
in the decline of employment in mature and decadent indus-
tries but in the emergence of new sources of employment as
well. The founding of new industries, their solution of basic
production problems and their subsequent rapid growth are
largely matters of technological progress. And the sustenance
of growth in mature industries, or the postponement of de-
cline in older ones, has been due frequently to the techno-
logical advances made under the stress of competition for
markets, materials, labor and capital. Even reductions in
hours of labor, which lessen or offset the effect of factors
making for reductions in employment, constitute one of the
important fruits of general technological progress, dis-
tributed even to workers in lagegard or stagnant industries.
Technological development thus leads not only to loss of
work but to new jobs and to long tenure.

The relationships involved even in a single industry are far

17 This summary takes no account of the violent changes in employment in
the interval between the two terminal years.
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from simple. When employment in an industry is contract-
ing, and its technological level is rising at the same time, we
cannot always state unequivocally that technological devel-
opment is the factor responsible for the reduction in jobs. In
the cigar industry, for example, production was 20 percent
less in 1937 than in 1929, and aggregate manhours were
52 percent lower, but because of a shorter working week
only 33 percent fewer workers were employed. Workers per
unit fell almost 20 percent and manhours per unit 40 per-
cent. Can we say that this reduction in unit labor require-
ments led to an equivalent labor displacement? Is it not pos-
sible that output, and with it employment, might have fallen
still more had mechanization not been instituted and costs
and prices cut? All this is not to deny that the trend of em-
ployment is downward in many industries and that a painful
process of adjustment is continually going on. Yet techno-
logical unemployment in an industry, i.e., the fraction of
unemployment that may be ascribed to a particular set of the
several sets of factors making for unemployment, remains so
complex a quantity that it can scarcely be estimated with
existing statistics.

When employment and output are not falling, but rather
rising, it is more readily apparent that declines in employ-
ment per unit do not necessarily mean labor displacement.
Yet even in this case changes in the ratio of employment to
production have been interpreted as measures of the displace-
ment of labor. The volume of manufacturing output in 1929
was 64 percent greater than it had been in 1919, but the num-
ber of wage earners employed had not increased at all. It was
8.4 million in both 1919 and 1929. In these ten years, there-
fore, the number of workers engaged in producing a unit of
output fell by almost 40 percent. It has sometimes been in-
ferred from this evidence of stagnation of employment that
post-war advances in technology and related developments
prevented 5.4 million workers (i.e., 64 percent of 8.4) from
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finding employment in manufacturing. But it is also relevant
that the 64 percent advance in output could not have
occurred if costs had not been cut; and that employment in
other branches of industry, such as trade and service, ex-
panded at the same time, contributing, incidentally, to the
advance in factory output.

On the question of technological unemployment, viewed
as a problem of the individual industry, one may make a few
summary observations, though these do not rest entirely on
the statistics considered here. First, the amount of “unem-
ployment” in a specific industry 1s rather meaningless. There
is constant shifting of labor among industries. Many workers,
for example carpenters, are members of crafts or trades,
rather than of industries. For this reason the total number of
persons attached to a particular industry (including the un-
‘employed) is not a significant one; and the difference between
the number of persons attached and the number actually
employed, i.e., the number unemployed, also is without
meaning. It 1s preferable, therefore, to concentrate on labor
displacement, i.e., the net decline in the number employed in
a given industry during a specified time period.'® This leads

181t must be stressed that we are dealing with but one element in labor
turnover. Shilts of employment between regions and occupations are also sig-
nificant, as is the meovement of workers from one establishment to another.
Thus, a change in occupation even within the same plant, often attributable
to technological development, requires adjustment and imposes a2 burden on
the persons affected. Nor is industrial turnover necessarily more important
than the other types. As statcments in the Census volumes attest, establish-
ments [requently shilt from one industry to another (i.e., change the nature
of their main product) without a drastic change in persounnel.

Furthermore, we are measuring net changes. Employment in an industry
may show no net change whatever or may change but slightly, yet every
worker in it may have been discharged and replaced. The considerable rate
of turnover that may be involved in this sort of shilt is illustrated by the
course of events in a large cigar company when its operations were mecha-
nized. The 626 hand workers employed by the company in 1931 (more than
halfl of whom were men) had been replaced by 1936 by 13 hand workers on
part time, 202 machine operators (mostly wonien) and 20 machinists. Few of
the machine operators were retrained hand workers. (Daniel Creamer and
Gladys V. Swackhamer, Cigar Makers—After the Lay-Off, Nat'onal Research
Project, Philadelphia, 1937, pp. 23-24))
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us to our second comment. The labor displacement associated
" with any event or complex of events in an industry cannot
be measured by study of that industry alone. For one thing,
there are such secondary effects as the displacement of labor
in other industries in the community. The shutdown of a
large local industry affects retail trade and other local
activity. “Ghost towns” stand as tragic monuments to this
sort of industrial collapse. Perhaps more important are the
secondary effects of changes in a particular industry upon
competing or complementary industries. The displacement
of workers by machines may be accompanied by increased
employment in the mechanical trades. Decline in carriage
manufacture was associated with growth in motor-vehicle
production. Technological displacement of labor thus often
has its counterpart in technological “expansion of labor,”
as Carroll Wright has called it. In the third place, neither
technology nor any other single factor can, as a rule,
be set apart as the factor making for a given change in em-
ployment. Except in the rare cases when technological devel-
opment is clearly the predominant element, its effect cannot
be determined.

Finally, there is a hard kernel of truth in the contention
that technological changes—and all the other developments
characteristic of a dynamic economy—frequently create seri-
ous needs for adjustment. But it is true too that the separa-
tion of workers from their jobs has not always meant forced
or prolonged unemployment, for growing industries have
often attracted labor from other sectors of the economy by
offering higher wages and better working conditions.



Chapter 6

Manufacturing in the
National Economy

ALTHOUGH we have progressed only a few steps toward an
understanding of the developments in manufacturing em-
ployment and production during the twentieth century, we
have had to hack our way through a rather thick jungle of
facts and figures. At this final point we shall review our jour-
ney and conclude by noting how trends in the field of manu-
facturing are related to the general economic development of
the United States.

A SUMMARY OF CHANGES
IN AMERICAN FACTORIES

Manufacturing employees in 1937, the last peak year of busi-
ness preceding the present war, numbered ten million, as
compared with five million in 1899. Factory jobs therefore
doubled in the four decades between these two years.

The rise in number of factory workers after 1899, impres-
sive though it was, fell far short of the almost fourfold in-
crease in factory output during the same period. The number
of workers employed in factories to turn out a unit of manu-
factured product thus declined by 50 percent during the four
decades. And this cut probably understates the actual decline
in employment per unit if only because of improvements in
the quality of manufactured products. for which no allowance
1s made in our output index. Unit labor requivements fell
more sharply than even such a refined figure, if we had it,
would imply; for the decrease in employment of factory
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workers per unit of product was accompanied by a very con-
siderable drop in weekly hours of labor. A full-time week
shrank from an average of about 60 hours per person in
1899 to about 40 hours in 1937. Since the number of workers
needed per unit of product was cut in half, and hours were
reduced by a third, there was a drop of two thirds in aggre-
gate manhours per unit. In short, by 1937 only about one
third as many manhours of factory work went into the fabri-
cation of a given quantity of goods as 38 years earlier.

The factors making for reductions in labor per unit of
product have not had the same impact on all manufacturing
industries. For this reason the average for manufacturing in
the aggregate conceals wide differences among industries. In
some there were only minor decreases or even rises in the
labor-output ratio; in others the declines were precipitate.

In eight of the 51 industries for which our information
covers the period 1899-1937, employment per unit of prod-
uct was cut by seven tenths or more. Heading the list is
automobile manufacture (with a decline of nine tenths), fol-
lowed by industries as diverse as beet sugar, silk and rayon
goods, industrial chemicals, and blast-furnace products. At
the bottom of the list are eight industries in which the
employment-output ratio rose: three in the field of transpor-
tation equipment (railroad cars, locomotives and ships), and
five others (turpentine and rosin, lumber-mill products, meat
packing, linen goods and wool-felt hats).

The indexes of manhours per unit, too, vary from industry
to industry with respect to rate of change, although they de-
clined in all except two of the industries covered by separate
indexes. The exceptions are locomotive manufacture and
shipbuilding. These are among the cight industries in which
employees per unit of output rose; the other six join the in-
dustries in which labor per unit of product was cut when
their labor input is measured in terms of manhours instead
of men,
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No doubt the exceptional position of the few industries
that did not succeed in reducing labor per unit of output
appreciably is to be attributed in some degree to our inability
to take statistical account of advances in the quality of their
products. Perhaps the more important consideration, how-
ever, is suggested by the interesting fact that those industries
which lagged in cutting down on the labor needed to turn
out a unit of product either failed to expand their output
between 1899 and 1937 or actually curtailed it. On the other
hand, the industries at the head of the list usually expanded
output faster than the average. Indeed, it was the industries
with particularly large increases in both employment and
output between 1899 and 1937 which tended to have excep-
tionally large declines in employment per unit, whereas those
with under-average increases in both tended to reduce em-
ployment per unit less sharply than the average. Jobs per unit
of product fell most precipitately in the automobile industry,
in which we find the largest expansions both in total employ-
ment and in output. Again, in industrial chemicals employ-
ment increased ecightfold and output multiplied twenty-five
times, with a consequent decline of almost three quarters in
labor per unit. In lumber mills, on the other hand, employ-
ment per unit went up by a fifth; at the same time the number
of workers decreased in the same proportion and the volume
of product fell off by a third.

We may conclude, then, that when an industry’s output
has grown rapidly, even a substantial decrease in the number
of workers employed per unit has not usually meant fewer
jobs in that industry. If output has expanded only moder-
ately, however, a decline in the ratio of men employed to
units produced has commonly coincided with rather slow
growth in the number of jobs, and sometimes has actually re-
sulted in a reduced volume of employment. Yet an increase
in workers employed per unit has not necessarily been accom-
panied by increase in the labor force in the few industries
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that ran counter to the general trend, for these were usually
the ones whose output shrank at the same time.

Exceptionally large declines in labor per unit have been
characteristic of rapidly growing industries. These industries
have other interesting features in common as well. They have
tended to effect particularly large reductions not only in
labor per unit but also in wage costs per unit of product, in
unit value added (that is, wage and overhead costs, including
profits), and in selling price. In automobile manufacturing
we find a striking combination of all these tendencies: here
output and manhours of employment were increased be-
tween 1909 and 1937 by percentages larger than those in any
other industry covered here (5,000 and. 300, respectively);
and in this same industry unit labor requirements, unit wage
costs, unit value added, and average selling price were cut by
the largest percentages (92, 70, 75 and 40, respectively).
Petroleum refining, chemicals, beet sugar, and canned foods
also are to be singled out for these relationships. Conversely,
the industries that fell behind in reducing unit labor re-
quirements and in expanding output and employment were
slow to cut unit costs and prices. Among the laggards we find
the industries manufacturing cotton goods, woolen and
worsted goods, carpets and rugs, lime, and lumber.

The inverse relation we have noted between employment
and output on the one hand and the employment-output
ratio on the other holds for changes over specific periods,
1899-1937 or 1909-1937. Obviously all industries were not
in the same phase of development during these years—some
were coming into being, some were reaching their prime,
some were already on the way out. The relationships for
1899-1937 or 1909-1937 therefore represent averages for in-
dustries at various stages of their careers. This observation
leads us to the question: How are employment, output, and
the labor-output ratio related during each of the successive
stages through which an industry passes?
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The growth of an industry, in terms of output, proceeds
at a rate that diminishes more or less steadily from decade
to decade, until, when peak output is attained, it becomes
zero, and finally negative. The course of retardation may be
illustrated by the cigar industry. Between 1869 and 1879 the
output of cigars rose by 7.5 percent per annum, and between
1879 and 1889, by 6.1 percent. During each of the next two
decades cigar manufacture increased annually by 3.3 percent,
but between 1909 and 1919 the rate was only Q.1 percent. In
the two following decades it fell: by 1.2 percent per year
between 1919 and 1929, and by 2.7 percent in 1929-37. In an
industry with an initial spurt as meteoric as that of automo-
bile production one discovers an extremely rapid rate of
retardation: the output of automobiles rose at an annual rate
of 43 percent during the first decade of the present century,
32 percent in the second decade, and 13 in the third; then a
decline set in, and production dropped at the rate of 1.3
percent per annum between 1929 and 1937.

Employment, too, grows at a decelerating rate. Just as out-
put in most industries has tended to expand less and less
rapidly with the passage of time, so the percentage increase
in employment has usually diminished. Reductions in hours
of labor have modified this pattern, but have not radically
altered its general outline.

Retardation of growth in both output and the number
employed by an industry does not mean, of course, that the
movement of employment is cxactly the same, at any one
time, as that of output. Because of widespread and more or
less persistent declines in employment per unit of product,
aggregate employment in any one period usually grows more
slowly than output; and maximum peaks in the former fre-
quently precede maximum peaks in the latter. Among 72
industries which reached peaks in both employment and out-
put prior to 1939, the high point in employment followed the
peak in output in only 11, In 23, mainly because of cyclical
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and random fluctuations impressed on both series, the two
dates coincide. In the other 38 industries, over half of the
sample, employment reached a peak and began to recede
while output was still expanding; and in as many as 15 of
these, output reached its peak more than a decade later than
employment. There is evidence, moreover, that the highest
peak in manhours leads the highest peak in output in a pro-
portion of industries greater than 38 out of 72, and that the
average lead of the manhour peak over the output peak is
longer than the average lead of the employment peak over
the output peak.

If we may judge by the statistics analyzed in this report,
during the early stages of a manufacturing industry’s career
employment goes upward with output while employment
per unit shrinks; during the middle stages the number of
workers employed also tends to drift downward, although
output is still advancing; and during the late stages all three
tend to drop. In young industries, whose output characteris-
tically shoots up quickly, the enormous gains in production
usually more than counterbalance the declining trend in the
labor-output ratio; as a consequence, employment too ex-
pands rather rapidly. During the mature phase of an indus-
try’s development output expands slowly, if at all; now the
gain in volume of product is not great enough to offsct the
declining trend in the labor-output ratio, and as a result jobs
decrease unless the working week is cut sufficiently to com-
pensate for the lessening need of labor per unit. In old and
waning industries, falling output offers no counterweight to
diminishing unit labor requirements, so that even substantial
cuts in the hours of work per week fail to halt reductions in
the number of workers employed.

When we look at manufacturing in the aggregate, we see
that change in total factory employment is the net result of
the shift of workers into new industries, the rapid multiplica-
tion of jobs in the young industries that survive in the initial



SUMMARY 159

struggle for breathing space, the moderate growth (but from
a higher level) of industries close to maturity, the stagnation
in older industries, the decline in waning industries, and
finally the disappearance of employment in defunct indus-
tries. Technological changes contribute to all these develop-
ments, for they are basic not only to the ebb of employment
in mature and decadent industries but also to the emergence
and exploitation of new fields of employment. Technological
evolution is thus a factor in the hiring of workers as well as
in thelr firing.

Capital investment, too, if it can be considered apart from
developments in technology, has played a dual role in the
opening up of employment opportunities and in their indus-
trial distribution. On the one hand, an industry’s output (and
the employment it offers) has seldom expanded unless capital
has flowed into it; whereas industries with shrinking output
and employment have not commonly increased their aggre-
gate assets at the same time. There have been exceptions, of
course. Since an mflux of capital is only one of the means by
which an industry’s output 1s augmented, some industries
may have grown, during some periods, with little or no in-
crease, or even a decrease, in their capital assets; and 1t is
conceivable that capital assets, by displacing other factors of
production, have swelled even in a few declining industries.
Nevertheless, what we know of industrial history bears out
the broad observation made here. Between 1904 and 1937 the
largest increases in both jobs and output occurred in the
major groups of manufacturing industries whose fixed assets,
in terms of net book values, grew most rapidly. Automobiles,
petroleum refining, electrical machinery, chemical and rub-
ber products stand out in this respect. And among the groups
with relativelv slight increases in output and employment,
notably tobacco, textiles, leather, and forest products, are the
industries with less-than-average increments to capital assets.

It is equally true, however, that an inflow of capital has
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usually been accompanied by sharp cuts in labor require-
ments per unit. Inevitably, then, when output fails to expand.
sufficiently to balance the decline in unit labor, new capital
investment is associated with fewer jobs. Here also the change
in the employment offered by an industry is seen to cor-
respond in direction with change in capital investment at
certain stages of an industry’s growth. Though adequate sta-
tistical information is lacking, it seems likely that in the early
stages capital investment is accompanied by an increase in
jobs; that in the mature period it coincides with static or
declining employment, and that in the later stages disinvest-
ment of capital parallels displacement of labor and dwindling
output.

MANUFACTURING PRODUCTIVITY AND
INDUSTRIAL DEVELOPMENT

The great reduction since 1899 in the factory labor utilized
per unit of output (one half in terms of workers, two thirds in
terms of manhours), and the corresponding advance in out-
put per worker or per manhour, provide us with a rough
indication of the growth of manufacturing productivity.
These changes cannot, of course, be regarded as exact meas-
ures of the gain in the power and efficiency of manufacturing
industry, for shifts in the ratio between output and labor
input may have come about through the substitution of other
production factors for workers, or of one type of labor for
another. For example, if costs are incurred in the operation
and maintenance of the cigar machines which displaced cigar
makers, or in the purchase of the electric power which super-
seded the factory production of power, the measurable reduc-
tion in labor per unit must overstate the net gain in produc-
tivity. On the other hand, the substitution of unskilled for
skilled labor (say, cigar-machine operators for hand workers)
may signify an economy that is not reflected in the measures
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of labor input available to us. (Of course, if the skill of the
displaced workers is thereby rendered obsolete, as it often is,
the gain is merely a gross gain, in the accounting sense, from
the viewpoint of society at large; for in casting up its ac-
counts the nation must give full consideration to the negative
consequences of any industrial development.) Similarly,
capital-saving innovations lead to advances that can hardly be
gauged by any productivity ratio we are able to compute.
Yet even liberal allowance for biases of this sort would not
invalidate the conclusion that productivity has soared up-
ward rather generally throughout manufacturing enterprise.

This enhancement of factory efliciency cannot be credited
entirely to our manufacturing industry. Nor, indeed, because
manufacturing constitutes merely one sector of our economy,
can its productivity be fully understood or explained when
viewed 1in isolation. The career of any single industry, great
or small, is a thread woven into a complex pattern, to which
it contributes its share of color, texture, and design, and from
which 1t derives most of its meaning.

There is ample evidence that the labor-output ratio in
manufacturing is affected by the kind and quality of the
materials secured from nonmanufacturing industry. It is
widely known, for instance, that selection of seed and techno-
logical advances have raised the sugar content of beets, so
that there has been a gain in the sugar yield obtained by man-
ufacturers per ton of beets treated. And in another field, the
introduction of the flotation process, which led to the con-
centration of an increasing fraction of copper ores by the
mimng industry, has lessened the effort expended in the fac-
tory to derive a given quantity of copper in the smelting
process. Similarly, such forms of nonmanufacturing endeavor
as engineering and independent research have made their
contributions to manufacturing. They have been the original
source of many ideas concerning materials, products, proc-
esses, as wcll as organization and management, and have
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helped also to transmit ideas from one industry to another.
For all ideas do not originate in the industries utilizing them.
They spring up in different areas of the industrial cosmos
and merge in a common pool drawn upon by all types of
enterprise.

Perhaps the stellar role in the contribution of nonmanu-
facturing industries to factory productivity has been played
by transportation, and in particular by the railroad system,
which has opened up many new sources of raw materials.
Thus lumber manufacturers have extended their operations
to virgin forests, thereby at least postponing increases in their
costs. Again, highly concentrated localization of factories,
with the fine division of labor and other advantages it im-
plies, depends upon cheap and efficient transportation not
only from sources of supply to factory but also among spe-
cialist plants. The immense expansion of the factory system
would have been inconceivable without the extension of the
railway system:.

The growth of the economy at large has augmented the
scale of operations and raised the level of productivity in
manufacturing perhaps even more rapidly than in other
fields of industry, for fabricated goods have acquired a
favored place in consumers’ budgets as incomes have risen. It
is true, of course, that in some instances an expansion of the
scale of operations may press upon limited natural resources,
thus causing the employment of more, rather than less, labor
per unit of product. Occasionally such a tendency is noted
in mining, and, if demand leads to the exploitation of mines
yielding low grades of ore, the result may even be an adverse
effect upon manufacturing productivity. But the evidence
gathered in this study indicates that growth of factory output
has usually been associated with more, rather than less, out-
put per worker employed.

The relation of manufacturing to the entire economy has
always been a reciprocal one. Changes in one industry stimu-
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late changes in others, through imitation, competition and
cooperation. Many new devices and materials have resulted
from a collaboration between producing industries on the
one hand, and consuming industries on the other. Steel com-
panies have helped to develop new materials for many of
their smaller customers and for some of their large ones as
well—notably the railroads. Less direct, perhaps, but even
more obvious in its results is the sort of cooperation that
yields improvements both in engines and in types of fuel and
lubricants. Specifically, it is interesting to observe the high
degree of correlation between trends in octane numbers of
gasoline and in compression ratios of automobile engines.
And then, of course, there are the specialist “assistant indus-
tries” —accountants, advertising agencies, engineers, com-
mercial laboratories, efficiency advisers, and so on—which not
only work out new techniques but also act as transmission
belts for those developed elsewhere.

Just as nonmanufacturing industries have contributed to
the expansion of manufacturing, so the latter has served to
stimulate industry in other segments of the economy. Manu-
facturing has enhanced the productivity of nonmanufactur-
ing industry both by taking over some of the tasks formerly
done outside the factory and by supplying better and cheaper
tools and materials for nonmanufacturing use. The substi-
tution of the factory-made tractor for the farm-bred horse set
free the farm labor that formerly was devoted to rearing,
feeding. and caring for draught animals. And this is only one
of a multitude of examples to which the reader can easily add
from his own store of information and experience.

Growth in the efficiency of any single industry or group of
industries—manufacturing or nonmanufacturing—is thus in-
timately related to developments elsewhere in the economy.
Advance in manufacturing productivity is part of the evolu-
tion of the entire industrial system. For this reason we must
learn to look not only within but beyond factory walls for an
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understanding of the rise of manufacturing industries, and
come to regard the increase in output per unit of labor in
manufacturing as merely one observation on the change in
the productivity of the entire economy.

FACTORY EMPLOYMENT AND OUTPUT

AND THE NATIONAL ECONOMY

Like the growth of factory productivity, the trends that have
characterized employment and output in manufacturing in-
dustry are aspects of the development of the economy at large.
Factory output itself rose more rapidly than the total national
product; the national income, adjusted for changes in prices,
went up about 130 percent from 1899 to 1937, while the out-
put of fabricated goods almost quadrupled. Factory output
thus advanced about 50 or 60 percent more than the total
product. But such a relative increase should not have been
unexpected during this stage of our development. The rise
in national income per capita brought with it a greater de-
mand for processed commodities. It made possible the
transfer of domestic chores like baking, canning, cooking,
and sewing from the home to the factory, and it lessened the
burden of many other tasks which factory-made goods (wash-
ing machines, vacuum cleaners, and other devices) could now
accomplish more easily and efficiently. Aside from the rela-
tive increase in the volume of final consumer commeodities
passing through factories, these enterprises undertook a
greater share of the production of other commodities. Such
processes as butter- and cheese-making and animal slaughter
were shifted from farm to factory, and the work of the farmer
was eased by the increased fabrication of fertilizers, agricul-
tural machinery, tractors and fuel. Factories turned to pro-
ducing more and more of the “horse” power consumed in
farm operations. A similar development characterized the
relations between factories and nonagricultural industries
such as mining, where mechanical excavators and loaders
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took over much of the labor formerly needed at the pit.
Factory output grew also because manufactured products
came to occupy a larger place among our exports.

Just as factory output rose with the national income, be-
tween 1899 and 1937, so factory employment increased with
the total number of jobs held by the gainfully occupied
population. Once again we find that the trends did not run
exactly parallel. Factory employment rose more rapidly than
total employment and thus reflected a rise in the fraction of
our available human resources devoted to manufacturing
operations. But the disparity between the two trends in em-
ployment was less marked over the entire period 1899-1937
than that between the two output trends during the same
period. The explanation is to be found in the more rapid
increase in output per worker in factories than in the economy
as a whole, a fact which was undoubtedly associated with the
more rapid rise in factory output than in the total national
product.

The changes in the relation between manufacturing and
the entire economy did not take place at a uniform rate dur-
ing the four decades beginning with 1899. Factory output
climbed rapidly throughout the first three decades, but
changed only fractionally between 1929 and 1937; and the
increase in factory output, relative to the national product,
came almost entirely during the first two decades. Factory
employment rose only during the first two decades, both
absolutely and in relation to total employment. During the
1920’s and 1930’s it remained unchanged, except for cyclical
fluctuations, and in relation to total employment it actually
declined during the 1920’s.

During the 1920's, therefore, the gain in factory output
was accomplished entirely by an increase in output per fac-
tory worker. In this period the newcomers to our working
population apparently were not needed in manufacturing
and could be diverted to nonmanufacturing operations, espe-
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cially trade and service. Even in these occupations, it is pos-
sible that they contributed in some part to the increase in
factory productivity and thus to the rise in factory output,
for, as we have seen, factory productivity reflects many more
changes than those occurring exclusively within factories.

Between 1929 and 1937, the maintenance of the level of
factory output was accomplished by an increase in output
per manhour, since the number of workers remained un-
changed as a result of the sharp cut in hours of labor. In this
period employment in nonmanufacturing industries also
failed to grow, so that the annual increase in the number
of our working population served merely to swell the ranks
of the unemployed.

When viewed against the background of retardation in the
growth of employment in individual manufacturing in-
dustries, the failure of total factory employment to rise
during the 1920’s and the decline in manhours of employ-
ment during the 1930’s seem to indicate that manufacturing
1s approaching, or has already reached, maturity. There is
some evidence, indeed, that the ratio of factory personnel to
the total number of persons gainfully occupied has suffered
retardation in recent decades. But the evidence is not con-
clusive: the ratio rose 12 percent from 1870 to 1880; 6 percent
from 1880 to 1890; 8 percent from 1890 to 1900; 2 percent
from 1900 to 1910; and 19 percent from 1910 to 1920; from
1920 to 1930 1t fell 13 percent, but in 1930-37 it rose again,
though only by about 2 percent.! The figures reveal a tend-
ency to decline with the passage of time, but the variation
about the downward trend is rather considerable. For output,
adequate data are not available for the years prior to 1899,
While the information covering the last four decades is not
inconsistent with the presence of retardation in factory out-

1 The figures for 1870-1930 are derived from Daniel Carson’s analysis of the
Census of Occupations (Labor Supply and Employmeni, unpublished manu-
script of the National Research Project); and those for 1930-37 from Depart-
ment of Commerce estimates.
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put, it, too, can hardly be considered as proof of such a
tendency.

On the statistical side, therefore, one may well doubt
whether the growth of factory employment and output has
consistently decreased in speed in relation to the rate of de-
velopments in the remainder of the economy, and thus
whether the rates of change since 1919 and particularly from
1929 to 1937 are part of a clearly-defined trend. Yet even if
rctardation were to be considered accurately descriptive of
the past relative growth of our factories, it 1s questionable
that it could be interpreted as a sign of the approaching ma-
turity of manufacturing. There is, of course, the complica-
tion raised by the present war, during which manufacturing
has already expanded enormously. But aside from this “devia-
tion,” one is confronted by the inherent difficulty of charac-
terizing as mature any major division of an economy, especially
one as heterogeneous as manufacturing. Only a homogeneous
industry can be treated as a single entity, so that an inference
concerning its future may be hazarded from its past trend.
But factories produce commodities at various stages of com-
pletion (pig iron, steel sheets, machine tools, and automo-
biles); and articles satisfying diverse wanis (foods, textiles,
construction materials, capital equipment, and durable con-
sumers’ goods). It is true that the pace of the shift of pro-
duction from the household to the factory may slacken and
ultimately cease, if it has not already done so; and full
mechanization of farm and mine may finally be accom-
plished. In that event these forces, which in the past have
stimulated rapid growth in our factories, may no longer
operate. Yet there also exist potential factors that may cause
manufacturing to grow. Among these are further develop-
ments of new processed materials, such as plastics; the shift of
work from the construction site to the factory it extensive
prefabrication of building materials becomes practicable; the
full-fledged mechanization of trade and the service industries;
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and the development of various new consumer goods. These
possibilities, if realized, may cause a resurgence of manufac-
turing.

Qualifications concerning predictions as to the future of
factory output apply equally to forecasts of the trend in fac-
tory employment. Whether the failure of factory employment
to rise during the 1920’s and 1930’s portends a corresponding
borizontal trend (or even an actual recession) after the pres-
ent war boom has ended it is impossible to predict. There are
snares in simple reasoning. And as is true of factory output,
the future course of factory employment cannot be deter-
mined merely by a consideration of the variables related
directly to manufacturing.

Nor can the significance of past trends in factory employ-
ment be appraised if attention is confined to factories alone.
Stable or declining numbers of factory workers are not of
themselves tragic omens. If employment in the rest of the
economy is rising, as it was up to 1929, declining factory em-
ployment may mean either a diversion of energy from one
type of production to another, or an advantageous reduction
in the amount of labor required to fabricate a given amount
of product. In that case, not only the growth but also the
stagnation of factory employment falls into perspective as an
aspect of our general economic advance. And if employment
in all types of industry fails to rise, as during the 1930’s, the
roots of the problem posed by a declining number of factory
workers reach far outside factory walls, and the solution of
that problem must be sought in study of an area broader than
manufacturing alone.
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Tue data used here to determine the number of workers em-
ployed in manufacturing industries have been taken from the
Census of Manufactures. Although thesc statistics are the most
detailed and complete available, their study raises some trouble-
some questions concerning such matters as Census coverage, classi-
fication of personnel, and character of the employment averages.
Scveral problems associated with Census material, particularly
those which bear upon determination of output, were considered
at some length in Appendix A of The OQutput of Manufacturing
Industries, 1899—-1937.! In the present note attention is concen-
trated upon the Census data on cmployment.

By a manufacturing industry’'s employment in a given year we
mean the annual average number of persons, including wage
earners, salaried workers, corporate officials, proprietors and firm
members, who contributed to the value added by the industry
in that ycar to the materials passing through its establishments.
Neither this definition nor its application in the collection of
statistics is as simple as it may scem at first glance. It is necessary
to discuss what is meant by manufacturing, by employment, and
by average number.

In every manulacturing industry there arc a number of opera-
tions which are not usually regarded as manufacturing processes.
Some maintenance work and certain tasks connecied with ex-
tension of plant facilities are frequently performed by employees
of the factory. Then there are distribution actividies, like selling
and servicing, which are not always divorced from factory opera-
tions. Indeed in some industries mining operations and lumber-
ing are performed in factory establishments as part of the process

1 National Bureau of Economic Research, 1910,
171
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of fabrication. For the cement industry and certain others the
Bureau of the Census has recognized the intimate relationship
between the mining and the manufacturing aspécts of the enter-
prise and the consequent difficulty of segregating the employees
who are engaged primarily in quarrying; for this reason it has
consistently asked manufacturers in these industries to report
mining employees in the schedules they return to the Census of
Manufactures, the source of our employment data. A similar
request is sent to owners of logging camps, which are treated as
part of the sawmill industry. Yet it is true not only in these
industries but also in others that when workers engaged in “non-
factory operations” are not segregated by reporting manufac-
turers they are perforce counted in the Census of Manufactures
as factory employees. Manufacturing is thus in effect defined
somewhat more broadly than it might otherwise be. This fact
does not of itself create any serious difficulties, since the product
of most of the persons reported on factory payrolls as engaged in
“nonfactory” activity is adequately represented in the Census
data on the value added by manufacturing.2 But changes in the
scope of the Census of Manufactures, caused by alterations in the
degree to which nonfactory personnel is reported, do create dif-
ficulties; for they not only affect the indexes of factory employ-
ment but impair the comparability of the employment indexes
with those of output.?® It is probable that such changes occur, for
the schedules sent out in the Census have not always been so ex-

2 Therefore the number of workers reported is the number that did con-
tribute to the reported value added. For example, the manufacturing indus-
tries which do some mining or lumbering presumably report the cost of
materials before extraction. Value added, the difference between cost of material
and gross value of product, is therefore greater than it would be if mining or
lumbering were segregated and the cost of materials were computed to in-
clude the wages of employees engaged in extraction.

The only exception is the work done by the small group of factory em-
ployees engaged in new construction and other forms of extension of plant
facilities.

3 The comparability of employment with value added is hardly affected by
the inclusion or exclusion of nonfactory personnel, since both items are
equally conditioned by the manner in which these persons are counted. But
the gross value of product (to be distinguished from the value added) is the
same on either basis; for this reason, variation from Census to Census in the
degree to which nonfactory employees are reported will cause changes in
employment per dollar of gross value of product (and also per unit of gross
physical output, on which our indexes of output are based).
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plicitly worded as to obviate the possibility of variation in reply,
nor have they remained unaltercd from one Census to another.
Some information on the number of nonfactory employees in
factories has been collected in the latest three Censuses (Appen-
dix B, Table B-4), and we have made use of it in preparing our
indexes of employment (Appendix F). What we learn from this
intormation, supplemented by a study of the schedules them-
selves, lcads us to the conclusion that on the whole variation in
the implicit Census dcfinition of factory employment has given
rise to no serious ambiguities in the data. However, for certain
industries, especially those in which there is a large proportion
of nonfactory employees, the incomparabilities in the employ-
ment statstics between successive Censuses are sometimes likely
to be important.

As we have already noted, employces in distribution and simi-
lar activities, who can be distinguished from those engaged in
factory operations, arc omitted from the Census of Manufactures.
It may be that such activities have become increasingly impor-
tant 1n manufacturing during the last lorty years; and to the
extent that this 1s so indexes based on the Census data under-
state the growth of employment in manufacturing industries, at
least if employment were to be defined more broadly than in the
Census. But this is hardly a qualification of the Census data. To
extend the definition of any industry to include activities which
have at any time split off and attained independence would
mean, in eflect, 1o throw overboard all industrial classification:
manufacturing itself would then lose its identity.

We prefer, wherever possible, to avoid confining our measure
of employment to wage earncrs alone (Appendix B, Table B-1).
Clerical work and the work of supervision and management con-
stitute ¢employment, and since they contribute to the value
added by manufacturing, such occupations come within factory
employment. To treat clerical workers, for example, as if they
were in a nonmanufacturing industry—a “service” industry—is to
fty in the face of the facts. It is true that compensation paid
workers other than wage earners is not always a direct cost and
is not casily allocable to separate items of production; but since
we are concerned with the entire output and employment in an
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industry this objection is hardly relevant. Unfortunately, the
available Census statistics on non-wage-earner employment in
manufacturing are incomplete (Appendix Tables B-2 and B-3).
For all industries combined a reasonably accurate series on total
employment in almost every Census year 1899-1939 can be esti-
mated (Table B-5), but for individual industries this is more dif-
ficult and energy-consuming. We have therefore had to confine
the major part of our discussion to wage earners alone, noting
as well as we can, however, the degree to which this series differs
from the measure of total employment in the years for which the
latter 1s available; in most cases the difference is slight.¢

The average number of persons employed by an industry dur-
ing a given year is derived in the following manner: the number
of persons listed on each payroll of the year is summed up, and
the aggregate thus obtained is then divided by the number of
payrolls. The resulting average is an artificial number, for it
corresponds to no specific group of individuals., But it is a more
satisfactory measure of employment than a number which does
specify a count of separate and distinct individuals because it is
less affected by the rate,of labor turnover and the extent of idle
time. Given a certain amount of work done during a year, the
number of separate persons employed in that work will be
larger if the rate of labor turnover is high than if it is low, and
smaller if each person is employed continuously than if each 1s
kept idle for some part of the period covered. A proper measure
of employment should stand clear of these effects, and we must
admit that the average number defined above is not entirely free
of them. The extent to which this average number is affected
depends on the length of the payroll period. If the payroll period
were infinitesimal in length, the average number employed in
any plant would be entirely independent of the amount of labor
turnover and idle time. In this case the average number would
be smaller than the number of separate and distinct individuals
who worked in that plant during the year; or put differently, it
would be equal to this number only if each of the individuals
worked in every payroll period in which there was work, i.e., if

4 The methods of handling the difficulties encountered in measuring total
employment are described in the introduction to Appendix F.
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thcre were no turnover and no variation in the degree or date of
part-time work. Here we have the clue to the meaning of the
average: it 1s the number of persons that would have been on
the payroll if the work actually done had been performed by
workers who all enjoyed full and continuous employment. It is,
in other words, the equivalent full-time number of workers.?

Our concept of cmployment, then, implies 2 measure based on
data for 52 payroll periods per year. In fact, however, the Census
measures do not exactly correspond to this measure, The aver-
age number of wage earners is derived by the Census from 12
monthly figures, each rclating to the week which includes the
15th of the month or the working day closest to that date.8 The
difference does not appear to be serious. For workers other than
wage earners the Census gives only the number employed on
some one day, usually December 15th. But since the number of
salaried workers, corporate officials and proprietors does not
fluctuate seasonally with as great an amplitude as the number of
wage earners, no serious error arises on this score. Because of
cyclical fluctuations it is probable that a December figure is less
than the annual average during recession and greater during
revival; but this cyclical bias need not worry us since we are in-
terested mainly in trends.

It will be noted that the average combines work and workers
of diverse grades and talents, making no allowance for differences

in quality or efficiency of labor among various classes of workers

5 As a matter of fact, the calculated average number differs somewhat from
the full-time figure hecause it does not allow for idle time or turnover within
the wceek. To pass from the calculated average to the equivalent full-time
figure one  would have to multiply the former b} the average number of hours
actually worked per week per worker and divide by the number of hours in
the full-time week. The average number of hours used for this purpose
should atlow for turnover as well as for part-titne work within the payroll
period. Available hours data do make such an allowance, since they are com-
puted by dividing the aggregate number of manhours of work done during a
week by the number on the week's pavroll. (If the amount of overtime ex-
cecds the amount of undertime, the equivalent “full-time” number will be
greater than the equivalent “full-number-of-weeks” number.)

6 The number of workers reported in the Censuses before 1809 is the aver-
age number employed during the time cach establishment was in operation,
amid not the average emploved during the full vear. In pushing the indexes
of employment farther back than 18G9, in the case of several industries, we
have had to take this change of definition into account and make viarious
adjustments to avoid or at least lessen incomparability of the figures for 1889
with those for 1399,
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or among the same workers at various times. That is, the weights
implicit in the computation are identical. That wide differences
do exist in quality and skill is a matter of common experience; *
and presumably the difficulties encountered and the methods
utilized in dealing with them would be analogous to those in-
volved in the computation of index numbers of physical output
and of prices. But we can do no more than mention the problem,
since very little in the way of statistical material is available.
Simple aggregation of numbers is the only practicable solution.
Changes in quality and skill of labor and in effort exerted are
therefore relevant to the interpretation of these summations.

Unemployed workers are excluded from our aggregates. For
some comparisons with output it may be illuminating to combine
unemployed with employed workers, particularly if one is con-
cerned with the entire economy, and with a concept of produc-
tivity which contrasts output with available labor resources. But
measures of unemployment in separate industries are ambiguous
even in theory; and our chief interest here is in the relation be-
tween actual employment and output in limited parts of the
economic systemn.

" For some interesting statistical data see W. D. Evans, “Individual Produc-
tivity Differences,” Monthly Labor Review, February 1940.
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INTRODUCTORY NOTE

THis appendix brings together the basic data on number of per-
sons engaged in manufacturing industries during the Census
years 1899-1939. The statistics are presented in the following
tables:

B-1 Number of Wage Earners in Manufacturing Industries:
Individual Industries, Groups of Industries, and Total
Manutacturing.

B-2 Number of Salaried Workers in Manufacturing Indus-
tries: Groups of Industries and Total Manufacturing.

B-3 Number of Proprietors and Firm Members in Manufac-
turing Industries: Groups of Industries and Total
Manufacturing.

B-4 Number of Nonfactory Personnel in Manufacturing In-
dustries: Groups of Industries and Total Manufac-
turing.

B-5 Aggregate Number of Personnel in Manufacturing Indus-
trics: Total Manufacturing.

The explanatory note accompanying each table should be con-
sulted before the figures themselves are utilized.

Explanatory Note to Table B-1: Number of Wage Earners

in Manufacturing Industries

This appendix table contains the basic data on the average num-
ber of wage carners employed in Amecrican factories in each Cen-
sus year from 1899 to 1939 inclusive. The character of the average
number calculated by the Census is discussed in Appendix A.
The distinction between wage earners and salaried employees
(given in Appendix Table B-2) does not rest on the manner in
which compensation is paid. It is based, according to the Bureau
of the Census, “primarily on the character of work done rather
than on the unit of time which is the basis of compensation.

L79



180 APPENDIX B

Wage earners are not confined to those who receive day wages,
although most wage earners are paid on this basis. It will doubt-
less be found, for instance, that engineers and firemen in mills
and pressmen in newspaper offices are often employed by the week
or the month, but they should be classed as wage earners rather
than as salaried employees. Timekeepers, messenger boys, etc., in
printing plants, and the like, whose work is closely related to that
of persons who would ordinarily be called clerks, stenographers,
and salesmen, may be classed as salaried employees.” 1

Of the three sections of the table presented here, the first shows
in detail the average number of wage earners employed by each
manufacturing industry. The industries are arranged in groups
which proceed in the order previously established for major
groups of manufacturing industries. Within the groups, the order
of the individual industries is designed to bring closely related
industries together for convenience in presentation. A second
section assembles the group totals and shows the grand total for
all manufacturing industries combined. The third section recon-
ciles the grand total arrived at in the present study with the
grand total given in each Census volume.?2 This reconciliation is
necessary because the composition of total manufacturing in this
study differs somewhat from that of the Census, as do also the
composition and order of our major groups.

In order to obtain accurate and comparable data, we have had
to take figures from many different Census volumes. Further-
more, we have sometimes combined series given in detail in the
Census reports, and for this reason the reader may occasionally
find it difficult to locate in the Census volumes certain figures
presented by us. The industry titles used here are short titles;
complete Census titles will be found in the index to The Output
of Manufacturing Industries, 1899-1937.8

1 Census of Distribution, Manufactures, and Mines and Quarries, 1925—In-
structions for Preparing Distribution, Manufactures, and Mines and Quarries
Reports—Cities Having 10,000 or More Inhabitants, Bureau of the Census
(Washington, 1930), p. 36.

2The 1899 and 1904 Census totals were taken from the 1909 Census report.

8 Since publication of the volume cited we have made a few changes in the
short titles. For example, tobacco products, other is now called chewing and
smoking tobacco, and chemicals, not elsewhere classified is now called chemi-
cals, industrial. None of the changes in title should cause the reader trouble
in identifying the industries affected.
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Footnotes explain pertinent changes in classification and cov-
erage. Breaks or discontinuities in series have been indicated by
footnote symbols at the point where the discontinuity occurs; and
symbols are repcated in a series if breaks occur at more than one
point. Whenever possible the continuity of a series has been pre-
served, at least in part, by the provision of two figures for the
year in which a change in composition took place, one figure
comparable with earlier years and the other comparable with
later years.

The industrial classification in the 1939 Census was set up to
conform to the standard classification system recommendced by
the Division of Statistical Standards of the Burecau of the Budget.
For this reason it differs considerably from the classification fol-
lowed in earlicr Censuscs. However, in all cases comparable 1937
figures were provided in the 1939 Census report and are given
here. Because of their great number and the ready availability
of information in the 1939 Census report, no attempt is made
here to describe in detail the changes between 1937 and 1939.

The footnotes which give dctails concerning the various changes
in the definition of certain industries are necessarily condensed.
For example, footnote j, p. 183, reads: “Between 1909 and 1914
powdered milk and sugar of milk were transferred from chemi-
cals, industrial, to milk, canned.” In more precise terms, the
statement means that up to and including 1909 establishments
whose chief product was powdered milk or sugar of milk were
classified under chemicals, industrial, whereas in 1914 and later
years they were classified under milk, canned.

We use n.e.c. as the abbreviation for not elsewhere classified,
n.e.m. for not elsewhere made, and n.e.d. for not elsewhere done.
Italicized figures represent duplications (such as totals) of other
figures in the same column, though not necessarily on the same
page. Group totals are not italicized. The titles of industries
are italicized in footnotes. The printed totals do not always agree
exactly with the sum of the component items because decimals
carried in the original calculations have been rounded off.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

Products Valued at $500 or More

Establishments with

Products Valued at $5,000 or More

FOODS
1899 1904 1909 19714 79719 1919 1921 71923 71925 71927 1929 71931 7933 71935 1937 171939

Industry
Meat packings 68.9 746 882 989 161.0 16:.0 117.0 1328 1204 1191 1225 1067 1132 1166 1275 120.5
Sausage, n.e.m. 0.88 1.3 1.9 2.6 3.5 3.4 3.9 4.6 49 5.0 5.9 6.2 7.8 9.2 102

125 123
Ole¢omargarine, n.e.m. 1.1 0.52  0.61 0.92 2.9 2.9 2.0 1.5 1.6 1.5 1.5 1.0 0.84 1.2 1.2 0.98
Shortenings b 1.8 2.4 2.4 1.1 1.7 2,00 2.7 3.0 3.7 3.7 4.8 4.9 4.7
Flour 322 3%.1 395 397 455 453 354 352 3204 30.0 27.0 228 232 265 264 248
Cereals b 5.2 7.6 7.6 5.7 6.4 6.2 6.0 6.5 7.0 7.1 7.9 8.1 7.8
Feeds } 82 1130 { 1.8 2.5, 4.4 4.4 3.3 1.4 454 76 10.2 8.4 8.8 11.6 144 15.4
Food, n.e.c. ' ’ 13.2 17.2

69 114 113 89 107 11.6 10.3t 106 8.9 107 141 168

146 155
Rice 0.65 1.5 1.2 1.3 2.1 2.1 1.9 1.8 1.3 1.5 1.6 1.5 1.6 2.0 2.2 2.3
Macaroni b 3.5 4.5 4.5 3.9 4.1 4.4 4.6 5.1 4.8 5.5 6.0 6.5 6.0
Biscuits and crackers } 02 813 1002 { 25.0 343 341 315 351 324 330 339 284 272 292 288 29.2
Bread and cake : : : 99.0  107.3 106.4 117.0 1275 1280 139.0 167.0 1548 155.2 189.2 210.6 201.5
Fish, canned 1268 8.4 2.9  11.2 124 12.4 7.9 9.1 105 126  13.6 86 100 133 ;g.% 6
Fruits and vegetables, canned 4442 485b 500 629  77.5 763 517 725 859 B09 939 80.2 843 1163 1371 1168
Vinegar and cider 1.6 1.5 1.5 1.2 2.0 1.9 1.5 1.3 1.2 1.1 098 085 084 10 097 1.1
Butter 95 116 141 17.6 17.6 185 203 178 201 19t 157 165 184 19.4 180
Cheese 12.8 2.7 2.7 2.9 4.0 4.0 3.5 43 3.4 3.5 3.4 3.0 L 43 4.5 5.0
Milk, canned 3.4 421 60 137 13.7 9.5 8.3 7.1 7.4 7.1 6.1 6.3 8.5 9.0 9.7
Ice cream k 104 192 19.0 202 231 230 219 224 178 144 173 187 157
Beet sugar! 2.0 4.0 7.2 B.O  11.8 11.8  13.6 7.6 B.9 7.4 7.5 62 107 9.2 94 104
Cane sugar, n.e.m.! 141 1is5e { 4.1 3.6 6.1 6.1 2.7 2.8 2.1 097 23 2.0 2.4 2.9 42 42
Canc-sugar refining : - 9.4 1.3 18.2 182 155 153 145 140 139 119 115 138 140 14,1
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Establishments with

Establishments with

FOODS Products Valued at §500 or More Products Valued at 5,000 or More
{concluded -

) 1899 1904 1909 1914 1919 1819 1921 1923 1925 1927 1929 7037 1933 7935 1937 1939
Indusiry
Chewing gum 26.9 36.2 446 2.0 3.2 3.2 2.0 2.1 2.2 2.5 2.3 2.1 2.3 2.3 2.4 2.6
Confeclionery ' . i 51.6 76.5 76.0 61.0 63.5 63.60 63,2 63.5 51.3 50.6 52.1m 537 49.7
Chocolate 1.3 b | 2.8 4.2 9.1 9.1 6.7 6.9 7.1m 6.4 6.2 5.7 6.5 8.3m 7.4 6.5
Corn products 5.9 4.7 4.8 4.5 7.8 7.8 6.1 6.5 6.5 7.0 6.7 6.7 7.6 7.3 7.0 6.8
Flavorings 1.6 2.2 2.3 2.4 3.6 3.6 3.5 3.6 3.9 5.0 5.0= 5.2e 2.3 2.9 4.2 3.6
Baking powder 1.9 2.4 2.2 2.3 3.3 i3 3.6 3.5 29 3.0 3.0 2.9 2.7 2.7 2.4 2.3
Icer 6.9 101 16.1 23.0 30,2 299 241 26.9 24,9 22.1 32.2 252 21.3 19.0 18.7 15.9
TOTAL 304.2 358.9 420.1 498.6

509.0 7031 699.1 583.1 642.2 6350 6395 70292 6057 6180 718.3 783.8

s For 1899-1919 meat packing includes lard, not made in meat packing establish-
ments, After 1919 lard was not treated as a separate industry.
b Prior to 1914 cereals, macaroni, and shortenings were combined with feod, n.e.c.
¢ Between 1925 and 1927 vegetable cooking oils were transferred from eilr,
n.e.c., and other classifications to skortenings.
d Between 1925 and 1927 grain ground for prepared feeds was transferred
from flour to feeds. The comparability of the figures for the latter industry appears
to have been serinusly aflected by this shift.
* Between 1904 and 1209 some establishments compounding sirups were
transferred from cane-sugar refiming to fosd, n.e.c.
t Between 1927 and 1929 cannced poultry products were transferred from food,
n.e.c., to poultry products. The latter we do not consider to be a manufacturing

industry.

€ The 1899 figure for fish, canned, appears to be seripusly erroneous because of
the inclusion of sume of the fishermen engaged in catching the fish or of some of

the luborers engaged on contract work.

b Packing and shipping houses that handled dried fruits completely processed
on fruit farms were included in canned fruits and vegetables in 1904 only,
I'The 1933 Census of this industry is considered by the Bureau of the Census

1o be somewhat incomplete,

i Between 1909 and 1914 powdered milk and sugar of milk were transferred

from chemicals, industriaf to milk, canned,

788.6 T41.0

E Prior to 1914 ice cream was not considered a manufacturing industry and was
not canvassed.

1 Figures for 1931-39 for beet sugar and cane sugar, n.e.m., were requested by
the U. S. Bureau of the Census for the seasons beginning in the respective Census
years, and for earlier Census years for the seasons ending in those vears. Thus
the figure given for 1931 applies to the season 1931-32, whereas the figure for
1921 refers to the scason 192021, In 1925, 1927 and 1929, however, most of
the establishments in cane sugar, n.e.m., and a few of the establishments in beet
sugar, reported for the seasons 1925-26, 1927-28 and 1929-30, instead of
192425, 1926-27 and 1928-29.

= Chocolate departments operated by confectionery manufacturers are
classified under chocolate. In 1935 and prior to 1927 some confectionery manu-
facturers failed to make separate returns for their chocolate departments, which
were consequently included in the statistics on cenfectionery. Only 5 establish-
ments failed to make scparate reports in 1935,

o Between 1929 and 1931 dairymen’s supplies was abandoned as a separate
classification, and the products were divided among flavorings and other classi-
fications.

° Between 1931 and 1233 malt extracts and sirups were transferred from
Sflavorings 10 liguers, malt.

» Incomparahilities mar the series for ic¢ because of the erroneous inclusion,
in varying degree, of some wage carners cmployed in delivery service.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with
Products Valued at $500 or More

Establishments with
Products Valued at §5,000 or More

BEVERAGES
1899 1904 1909 1974 19719 1919 1921 1923 1925 1927 71929 1931 71933 1935 171937 71939
Industry
Beverages, non-alcoholic
Excl. ncar beer 8.8 10.9 131 15,5 17.4 16.5 14.7
Incl. near beer 29.3 27.4 27.0 28.3 23.9 15.1 16.8 28.0 21.3
Liquors, malt
Incl. near beer 39,5 48.1 54.6 62.1 34.3 34.3 18.6
Excl, near beer s 23,50 39.2 47.0 36.1
Malt 2.0 2.1 1.8 2.0 1.4 1.4 0.62 0.49 0.57 0.50 0.59 0.54 0.85b 1.4 1.6 1.5
Liquors, vinous 1.2 1.9 1,9 2.3 1.0 0.98 0.42 0.52 0.26 0.15 0.19 0.0% 1.3 23 3.0 21
Liquors, distilled 3.7 5.4 6.4 6.3 1.4 1.4 1.1 1.1 14 1.2 1.5 1.0 2,504
1.7 8.2 6.2 4.1
TOTAL 55.1 68.3 77.8 88.2 55.4 54.5 35.4 313 29.6 28.8 30.5 25.5 43.2
42 4 67.9 85.9 65.0

® Between 1931 and 1933 malt extracts and sirups were transferred from
Savorings 1o liguors, mail.

b Between 1933 and 1935 malthouses were transferred from liquors, malt, to
malt.

® The 1933 Census of this industry is considered by the Bureau of the Census
to be somewhat incomplete,

d Between 1933 and 1935 ethyl alcohol was transferred from lguors, distilled, to
chemicals, industrial. Overlapping figures are provided for 1933 by the Bureau of
the Census.
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Establishments with

Establishments with

TOBACCO Products Valued at $500 or More Products Valued at $5,000 or More

PRODUCTS

1899 1904 1909 1914 1919 1979 1927 71923 1925 1927 1929 1931 1933 1935 1937 1939

Industry
Cigarettes* 103.4 4.5 8.3 11.8 229 22.6 21.5 21.2 171 21.6 21.1 201 22.5 24.4 26.1 27.4
Ciparse ' 130.9  131.3 i41.0 1158 114.1 111.9 108.8 ’ 94.6 84.2 68.2 GG6.9b 56,0 55.9 50.9
Chewing and smoking

tohacco 29.2 24.0 27.2 26.0 18.3 183 16.6 16.3 15.0 131 10.8 11.4 10.2 10.1 10.1 9.2
TGTAL 1325 159.4 1668 178.9 157.1 155.0  150.0 1463 132.1 1293 1l6.1 99.8 99.7 90.5 92.2 87.5

s TFor the years 1909, 1914 and 1919 the Ccnsus gives figures for a small
industry, cigars and cigarettes. 'The average number of wauge e¢arners in this in-
dustry was distributed between the industries crgars and eigareftes in propertion
1o the average number of wage carners in the two industries. The average num-
ber of wage carners in the cigars and ¢igarettes industry in 1921 and 1923 was com-

bined by the Census with the average number of wage carners in cigarettes to
avoid disclosure of the figures for individual establishments,

b In 1933 the coverage of cigars was incomplete. On the basis of U.S. Bureau
of Internal Revenue data the coverage may be estimated as about 81.5 percent;
the wage-carner figure for this year has been raised accordingly.

Establishments with

Establishments with

TEXTILE Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS

1599 1904 1909 1914 1919 1919 7921 1923 7925 1927 1929 1937 71933 1935 1937 1939
Industry
Cortton goods 297.9 310.5 371,28 3794 431.0 430.,9% 4121 471.5 4452 467.6 4249 330.0 379.4e4d 369.1 j§33 396.0

(703
Cotton small wares 4.9 5.4 7.7 6.6 9.4 9.4 7.4t 154 16.2 15.0 15.3 12.8 13.2ex 13,58 12,6 133
Lace goods . 7.4 6.5 6.5 6.4 7.3 7.0 6.5 6.9 6.0 5.9 7.9 8.1 7.3
Woolen and worsted goods! 750.0  149.2
Wool scouring 072 0781 11 1.1 2.2 2.2 1.5 1.5 1.1 1.4 1.3 1.4 1.4 1.5 1.3 i
Woaolen gouods 68.9 72.7 52.2 49.2 63.0 62.9 56.4 72.4 67.1 61.8 38.5 429 48.54,k 6911 67.3 i
Worsted goods 57.0 693 1110 1995 1038 103.8 1059 1221 98.2 92.6 88.5 76.7 78.74 932 } 90 8 \
Haircloth } 31 2.9 0.54 0.60 0.42 0.42 0.30 0.50 0.36 0.38 0.45 0.40 0.60 .59 '
Upheolstering materials, n.e.c. : ) 2.6 2.5 1.6 1.5 0.74 1.2 1.2 1.1 1.4 0.90 0.684 3.2 4.6 4.5
Wool pulling 0.48 0.68 0.63 0.71 0.70 0.70 0.55 0.70 0.57 0.52 0.60 0.64 0.68 0.87 0.79 0.84
Silk and rayon goods 65.4 79.6 99.0m 108.2 1268 1267 1214 1252 1325 1276 1305 109.2 110.3s 1259t 116.8
117, 1198

For footnotes see pp. 188-89.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

TEXTILE Establishments with
PRODUCTS Products Valued at $500 or More Products Valued at $5,000 or More
{continued) 1899 1904 1909 1914 1919 7979 1921 1923 71925 1927 1929 7931 1933 1935 1937 1939
Industry
Dyeing and finishing 29.8 35.6 44.0 48.5 56.0 559 51.5 63.4 70.7 73.9 79.3 67.6 66.3%0 74.7¢ 'géS 66.9
2 .
Hosiery, knit 97.0 1039 1128 1295 1124 1179« 138.0 150.5 159.1
Underwear, knit 48.6 48.3 46.2 41,5 32.0 35.9 349 399
41.2 385
Outerwear, knit 8.7 1041 129.3= 1505 1726 V25 1619 \ 415 280 247 290 261 269 355 293
30.8 28.1
Cloth, knit 7.2 6.4 6.6 8.5 7.5 9.0 11.4 11.4 10.9
Carpets and rugs, ragP 1.3 1.7 2.0 21 2.0 1.9 1.6 2.0 1.9 1.6 1.5 1.0 0.68 0.991  0.43 a
Mats and matting 1.2 0.62 0.94 0.87 1.1 1.1 0.63 0.99 0.90 0.42 0.47 0.31 0.22 0.69 0.79 q
Carpets, rugs and malts,
except wool q 2.8 31
Carpets and rugs, wool 28.4 332 333c 313 229 229 229 352 339 328 326 229 213 27.6) 308 ]
J0.3 25.6
Asphalted-felt-base floor 0.82 1.7 2.5 2.4 2.3 1.9 2.3 27 3.3
covering 2.7 3.4 4,2 4.4 5.4 5.4 7.0
Linoleum 4,9 6.3 4.9 5.4 5.5 2.9 2.8 37 48
Cordage and twine 131 14.6 14,6 15.8 17.6 17.6 14.6 16.4 15.4 15.1 14.5 111 11.1 12.3 14.0 121
Jute goods 4.5 6.1 6.7t 8.0 7.1 7.1 5.7 6.0 6.3 5.4 4.9 3.8 4.2 4.6 6.5 "
6.3 .
Linen goods 33 38 3.6 3.6 1.9 1.9 2.5 2,9 2.6 2.5 2.2 1.6 1.6 1.8 1.9
1.6 1.7
Clothing, men’s, work 36.6 32.8 40.68 38,2 33,1t 553 61,1 695 70.4
Clothing, men’s, n.c.c. } 1209 137.2 1912 1737 1753 1746 1652 { 1582 1415 1461 149.9 12200 119.3
Clothing, men’s, buttonholes” 0.94 0.90 0.83 0.67 0.48 0.45 0.33 0.33 0.33 0.41 0.29 0.22 0.24 | 1546+« 158.2
Cloth sponging and refinish- 155.7 1617

ing

0.53 0.80 098 0.%90 1.2

1.2 1.1 1.2 0.93 074 0.5 0.58 0.68
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TEXTILE

Establishments with
Preducts Valued at $500 or More

Establishments with
Products Valued at $5,000 or More

PRODUCTS
{continued) 1899 1904 7909 1974 1919 1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 1939
Indusiry
Furnishings, men’s, n.¢.c, ) 18.9 18.9 159 19.0 2017 252 266 2400 167 188  22.2s
237 204
Gloves, textile, n.e.mm. 132 1642 159 223 § 494 90 58 89  7.8e
9.7 103 9.3 7.1 8.6 8.0 127 123
Shirts 366 365 485 520  39.6 392 454 517 499 57.2 598 578t 538 599 }676 705
Collars, men's 171 108 124 101  1t.1 11.1 93 104 7.2 3.3 3.0 2.0 1.2 083 : :
Clothing, women’s, n.c.c. 83.7 1157 1537 1689 1065.6 165.0 1449 133.2 126.5 154.5tb 187.5 173.9 159.B¢ 220.6 %:‘;gg' o813
Corsets 123 110 17.6 205 18.4 8.4 171 161 145 138 137 140 140 156 164  18.8
Embroideries o0 66 56 47 57 67 85
Millinery readdt (a4 330 266 2260 228 216 24.3
Trimmings, n.e.m. 16,0  27.5% 39.2 453 508 504 537 542 536 | gem 79 62 1 e1n 8
' 7.9 9.3
Handkerchiefs y 6.7 6.0 4.8 4.7 4.9 5.0 4.8
Elastic woven goods, n.e.m. z 101 9.6 10.9 10.9 9,54 35 38 4.1 4.3 3.3 2.6 2.7b 2.9 2.6
Hats, cloth } 125 { 6.6 62 7.3 7.5 7.5 6.5 7.3 6.6 6.3 5.8 3.5 4.1 3.8 350 3.4
Hats, straw, men’s ’ 5.6 B.8 9.5 7.3 7.3 5.9 6.8 5944 33 3.4 2.8 31 2.9 3.0 2.7
Hats, fur-felt 189 220 251 213 185 185 139 167 152 159 165 141 125 147 159 147
Hats, wool-felt 2.1 1.5 2.0 1.2 1.4 1.4 14 20 1.9 2.1 2.0 1.5 1.6 30 40 4.4
Hat and cap materials 1.4 2.4 24 1.8 3.0 3.0 17 2.3 2.1 2.8 2.6 1.9 1.9 2.5 2.4 2.7
Fur goods 78 94 119 9.0 13.6 13,5 121 144 166 166+ 158 124 82 125  13.0s 1341
Furs, dressed 0.84 1.1 1.2 1.5 5.1 5.1 44 52 5.1 5.5 5.2 5.2 5.4 6.4 6.3 5.1
Artificial leather 2.0 1.8 7.4e0
0.44 080 2.0 2.0 1.4 2.5 2.7 27 2.6 59 2.0 2.3
Oilcloth 051 053 098 12 LI 11 095 12 12 11 14 12 13 14 } 39 40
Awnings 3.3 14 42 5.1 6.0 5.9 51 6.0 6.2 65 7.2 54 450 40t 47 3.9
Bags, textile, n.c.m. 39 57 80 9.4 108 107 103 115 114 112 11,8 120 105 109 121 120
Belting, woven, n.e.m. 025 069 1.2 095 25 2.5 110 034 025 034 026 019 017
Housefurnishings, n.e.c. 52 48tk 498 69 7.9 78 75 87 93 117 158 142 1470 j15'9"’° 75%"‘3)" 334
Horse blankets 0.58 1.1 1.6 1.7 077 076 070 0.84 069 0.66 058 039 0.54 ' :

For footnotes sex pp. 188-89,
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

Establishments with

TI;E%(;%%ECTS Products Valued at $500 or More Products Valued at $5,000 or More
(concluded) 1899 71904 1909 1914 1919 1919 1921 7923 1925 1927 1929 1931 1933 1935 1937 1939
Industry
Felt goods 2.7 33 35 4.0 5.2 5.2 4.2 5.7 5.1 5.9 5.5 4.4 5.0k 3.6 3.7 3.3
Flags and banners 0.51 0.37 0.93 1.5 1.1 1.0 0.99 0.88 1.0 1.0 0.94 0.78 Q.57 }' 17w 21 et
Regalia 1.6 2.5 2.6 2.0 2.2 2.2 2.2 2.1 2.0 1.7 1.8 1.4 0.92 ' '
Nets and seines 0.75 0.82 0,95 1.1 0.86 0.86 0.70 0.88 Q.88 0.87 0,90 0.57 0.42 0,47 0.50 L]
Wool shoddy 1.9 2.1 2,04
1.9 2.1 2.6 2.6 1.2 2.1 2.2 1.7 1.8 1.1 1.5
5.011 5.6
Waste 1.3 1.7 2.0ii 3.4 4.8
: 2.1 3.1 2,8 2.8 1.0k 27 3.0 35 3.9 3.2 3.0
TOTAL 1,036.7 1,179.1 1,457.1

1,466.3 1,525.8 1,635.6

& Prior to 1914 lace goods was included in catton small wares and cotlon goods.

b Between 1919 and 1921 establishments engaged primarily in the manufac-
ture of aircraft parts, other than engines and tires, were transferred from cotton
goods and other industries to aircraft.

¢ Between 1933 and 1935 dyeing and finishing departments of textile mills
making cotton, rayon, and silk goods were transferred to dyeing and finishing;
and cotton-and-silk-mixed fabrics and cotton-and-rayon-mixed fabrics having
a cotton warp, even though the material of chief value was silk or rayon, were
transferred from sitk and rayon goods to cotton goods and to cotton smafl wares. The
Bureau of the Census states that the combined figures for the latter two indus-
tries for 1935 are **roughly, but not exactly” comparable with the figures for
1933 and prior years and that the 1935 figures for silk and rayon goeds are not
comparable with the figures for carlier years.

d Between 1933 and 1935 cotton batting, wadding, and mattress felts were
transferred {rom cotton goods to upholstering materials, n.e.c.; and batts, padding,
and card rolls were transferred from woeolen goods and worsted goods to upholstering
materials, n.e.c. The comparability of the figures for uphoistering materials, n.a.c.,
appears to have been seriously affected by these shifts.

1,632.3 1,532.0 1,741.7 1,654.3

1,635.6 1,719.7 1,732.0 1,441.1 1,491.0 1,707.5 1,834.6
1,838.5 1,839.9

r Between 1909 and 1914, 8 establishments manufacturing jute carpets were
transferred from carpets and rugs, wool, to juie goods.

* Between 1927 and 1929 sheep-lined clothing was transferred from fur goods
to clothing, men’s, work.

t Between 1931 and 1933 children’s play suits, windbrcakers, lumberjacks and
oiled waterproof outer garments were transferred from clozhing, men's, n.e.c., to
clothing, men’s, work; sheep-lined and blanket-lined coats were transferred from
clothing, mer’s, work, 10 clothing, men’s, n.e.c.; workshirts (including flannel shirts)
were transferred from shirts to clothing, men's work; and men’s nightwear was
transferred from furnishings, men’s, n.e.c., to shirts.

v For 1935 and 1937 the statistics for clothing, men’s work, are not comparable
because of a change in the constitution of the industry.

¥ Because clothing, men's, buttonholes, contains a large proportion of small estab-
lishments, the degree to which it is covered in the Census probably varies from
year to year.

» Between 1935 and 1937 uniforms were transferred from flags and banners to
clothing, men’s, n.e.c. In 1935, moreover, some establishments in fags and banners
rcported their merchandising activities with their manufacturing activities,
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¢ Nets and sernes are included with cotfor goodsin 1239, We have provided over-
lapping figures for 1937 for cotton goods.

The larger 1937 figure for cotton goods also reflects a revision arising from the
reclassification of some establishments 1o accord with the 1939 classification.

tBetween 1921 and 1923 belung manufactured in textile mills and ¢lastic
webbing manufactured in textile mills were transferred to cotten small wares, the
former {rom belting, woven, n.e.m., and the latter from elastic woven goods, n.em.
The comparability of the figures for rotton small wares appears to have been
scriously affected by the shift.

& Between 1933 and 1935 colton small wares was expanded to include some
mixed fabrics with a cotton warp. According to the Bureau of the Census, the
figures are still comparable.,

b Between 1935 and 1937 some establishmen::
small wares to each of the following industries: .
products, n.ee. (combination of housefurnishings, » -
horse blankels), silk and rayon goads, elastic woven go

i For 1939 wool scouring, woslen goods and worst. . tincluding hatrcloth) are
available only in combination. The Bureau of ¢&. + ., -us has provided a com-
parable 1237 figure, The combination for 1937 diicrs slighily from the sum of
the 1937 figures for the industries named because of the reclassification of some
establishments to accord with the 1939 classifications.

i Prior ta 1909 contract work alome was included in wool scouring, whereas
some of the establishments included in later Censuses reported also work done
on purchased skins and wool,

Y Between 1933 and 1935, woven felts were transferred from felt goods to
woolen goods,

'Between 1935 and 1937 some establishments in carpets and rugs, rag, were
transferred to carpets and rugs, wool, and some establishments in the latter industry
were transferred to woolen goeds.

= Between 1909 and 1914 some knitting mills using silk as the sole material
were transferred from silk and rayen goods to knit goods.

o Between 1933 and 1935 dyeing and finishing of hosiery knitted by others
were transferred [rom dyeing and finishing 1o hosiery, knit.

@ Between 1935 and 1937 some establishments in dyeing and finishing were
transferred 1o fohricated textile products, n.ec. (combination of heusefurnishings,
n.c.c., belting, 1o on, nem., and hoerse blankets).

P Because carpetr and rugs, rag, contains a large proportion of small establish-
ments, the degiee o which it is covered in the Census probably varies from
year to year.

9 1n 1939 a new industry, carpets, rugs and mats, except wool, was constituted
from carpets and rugs, rag, and mats and matting, and parts of several other indus-
trics, Comparable figures for 1937 are provided by the Bureau of the Census.

transferred from cotton
broducts, fabricated textile
tiag, woven, n.e.m., and
m., and trimmings, n.eom.

* Prior te 1909 suspenders, garters and elastic woven goads were classified
with furnishings, men's, n.e.c., rubber goods, other, and millinery. [n 1909 they were
grouped under a new classification, ¢lastic woren goods, n.e.m,

¥ Aftcr 1925 millinery and lace goods, n.e.c., was abandoned as a separate classi-
fication and divided among embroidertes, millinery, and frimmings, n.e.m. Ladies
bandkerchicfs (formerly part of millinery and lace goeds, n.e.c.) were classified with
men’s handkerchiefs (formerly in furnishings, men's, nec.) under the title
handkerchiefs,

» 'The 1937 Census of this industry is reported by the Bureau of the Census
to be incomplete,

aa Between 1923 and 1925 certain establishments manufacturing gloves and
mittens of cloth and leather combined were transferred from gloves, leather, to
gloves, textile, n.e.m. Overlapping figures for 1925 are provided by the Bureaun
of the Census.

bb Between 1927 and 1929 women’s scarfs and other ncckwear were trans-
ferred from frimemings, n.e.m., (o clothing, women's, n.e.c.

co ‘I'he 1933 Census of this industry is considered by the Bureau of the Census
ta be somewhat incomplete,

dl Between 1925 and 1927 women’s and clildren’s straw hats, other than
harvest hats, were transferred from Aats, straw, men’s, to millinery.

e Prior to 1909 excelsior was combined with ardificial leather. Overlapping
figures for 1909 are available for artificial leather.

tf Between 1933 and 1935 more than 300 establishments whose values of
products were reported a3 between §5,000 and $20,000 were eliminated from
awnings Ly the Census of Manufactures. More than 100 such establishments
were notl eliminated in 1933-35, however, because in some previous Censuses
they had reported values of products above $20,000. In 1937 these establish-
ments also were eliminated.

%€ flags and bamners and regalia are included with belting, worven, n.e.n., houss
Jurnishings, noec., and fabricaled textile products, n.e.c., in 1939,

kb Between 1904 and 1909 establishments manufacturing signs and advertising
noveltics were transferred fram housefurnishings, n.c.c., and other classifications,
to a new classification, signs.

i Prior to 1914 alumirwm manufactures was included in houscfurnishings, n.e.c.,
and other industries.

i Between 1909 and 1914 a few cstablishments making cotton or mattress
shoddy and a few small establishments engaged in the cutting of Hlocks were
transferred fram weol shoddy 1o waste.

kk Qakum was combined with all other tndusiries in 1921 and with waste in
other Census years,

'L After 1933 establishments reporting wiping rags as their primary praduct,
formerly classified under waste, were not canvassed by the Bureau of the Census.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with
LEATHER Products Valued at $500 or More

Establishments with
Products Valued at $5,000 or More

PRODUCTS 1800 1904 1909 1914 19719 1919 1921 71923 1925 1927 1920 1931 1933 1935 1937 1939
Industry
Leather 52,1 57.2 622 55.9 725 725 490 59.7 523 529 499 420 442 509 50.7 413
Shoes, leather 141.8 1499 1851 1916 2110 211.0 183.5 2252 207.0 203.1 2056 1814 1909 202.1 2154 2180
Shoe cut stock, n.e.m. 6.2 5.9 6.7 7.8 9.7 9.7 7.0 8.0 8.0 8.6 9.5 8.6 6.5 18.3 18.8 18.8
Shoe findings, n.c.m, 32 4.4 6.5 6.7 8.9 8.9 59 7.9 8.6 10.0 104 9.1 10.3 : : -
Belting, leather 1.7 21 3.0 3.0 2.8 2.8 2.3 3.2 2.6 22 2.6 1.6 1.7 2.4 2.8 23
Gloves, leather 14,2 106 11.4 107 10.7 10.7 7.9 10.0= 8.4

7.7 9.1 9.2 7.9 8.1 2.8 11.6 10.0

Leather goods, n.c.c. 6.3 7.86 7.7 7.1 8.9 8.9 8.6 7.9 6.7 7.2 6.0 52 4.5 6.0 | 2009
Pocketbooks 1.7 2.3 15 1.5 2.9 2.9 2.7 5.5 6.8 8.6 104 8.7 8.1 114 [ 774 201
Luggage 7.0 9.1 11.1 9.9 11.5 11.4 8.7 11.4 103 103 11.4 6.2 5.1 6.7 8.7 8.3
Saddlery and harness 14.4 150 146 130 104 10.0 4.5 6.6 4.6 4.0 3.3
Whipse 1.3 1.6 1.5 1.2 0.72 0.71 029 020 010 009 0.06 } 20 23 3.2 3.0 28
TOTAL 2497 266.0 3113 308.2 350.1 3494 2804 3456 3154

s Between 1923 and 1925 some establishments manufacturing gloves and
mittens of cloth and leather combined were transferred from gloves, leather, to
gloves, textile, n.eom. Overlapping figures for 1925 are provided by the Bureau of
the Census.

b Between 1904 and 1909 establishments manufacturing signs and advertising

at4.1  3t6.1 3185 2728 2820 3108 3320
28,6  327.7

novelties were transferred from leather goods, n.e.c., and other classifications to a
new classification, signs.

® Because this industry contains a large proportion of small establishments,
the degree to which it is covered in the Census probably varies from year to
year.

Establishments with
RUBBER Products Valued at §500 or More

Establishments with
Products Valued at $5,000 or More

PRODUCTS
1899 1904 1909 1914 1919 1919 1921 1923 1925 1927 1929 1937 1933 1935 171937 71939
Industry
Shoes, rubber 14.4 19.0 17.6 18.7 32.9 32,9 23.9 29.4 25.0 26.8 25.7 i5.9 18.1 17.2 18.4 14.9
Tires and tubes 55.5 74.0 81.6 78.3 83.3 49.2 530 . 571 63.3 54.1
Rubber goods, other } 22.2 2498 31.7b 553 1257 125.7 { 239 345 24 50,

TOTAL 36.6 43.9 49.3 74.0 158.5 158.5

352 369 402 42 352 40.3 48.2 51.8

1033 1379 1411

1419 1420 1491 993 1063 1147 1298 1207
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s Prior to 1907 rubber goods, other, intluded some suspenders, garters, and
clastic woven goods. Between 1904 and 1909 these three products were brought
together in a new classification in the textile group, elasfic woven goods, n.e.m.

b Between 1909 and 1914 rubber combs and hairpins were transferred from
combs, n.e.c., to rubber poods, ather.

¢ Between 1925 and 1927 rubber cement was transferred from muctlage to rubber
goods, other. Overlapping fiqures for 1925 are provided by the Bureau of the Census.

d Between 1925 and 1927 rubber toy ballons were transferred from (ovs and
games to rubber goods, other, Overlapping figures for 1925 are provided by the
Bureau of the Census.

Establishments with

Establishments with

PAPER Products Valued at 8500 or More Products Valued at $5,000 or More
PRODUCTS -
1809 1904 1909 1914 1919 1919 1927 1823 1923 1927 1929 7931 1933 1935 1937 71939
Tndustry
Paper 98.6 1033 87.7 87.2 1033 1108 110.6
Pulp } 49.6 66.0 76.0 88.5 113.8 113.8 1053 12078 1238 { 24.8 247 20.2 20.1 234 27.0 26.9
Bags, paper, n.c.m. 2.0 2.5 3.2 3.5 4.2 4.2 3.7 4.7 5.6 6.5 7.0 6.8 7.7v 2.1 10.4 11.1
Boxes, paper, n.c.c. 27.7 321 39.5 45.3 55.9 55.8 40.2 56.9 57.1 56.4 55.7 46.7 47.2 55.3 65.2
68.7 69.2
Cardboard, n.e.m. 0.63 059 092 1.2 1.4 1.4 1.2 1.2 098 066 0.51 0.52 0.42 0.63 088 °
Card cutting and designing 0.32 070 0.52 0.52 1.1 1.1 0.76 1.2 1.1 2.0 2.3 2.0 1.8 3.0 3.3 e
Envelopes 3.0 4.3 5.3 7.0 8.1 8.1 7.9 9.2 9.1 9.7 10.4 8.9 8.0 9.0 9.5 8.7
Labels and tags 0.75 1.3 2.3 2.6 5.2 5.2 4.2 5.0 5.4 6.1 4.5 d
Paper goods, n.c.c. 6.1 9.8 13.0 13.5 14.1 14.1 11.5 14.7 13.4 14.8 20.2 17.9
204 207 274 329
352 33.6e
Stationery goods, o.c.c. 3.0 4,3t 6.2 7.7 11.3 11.2 11.3 133 114 2.0 11.1 8.6e
5.1 35 b
Wall paper 4.2 3.9 4.0 4.7 4.3 4.3 4.0 5.4 5.1 4.8 4.7 37 3.2 4.3 4.5 4.1
TOTAL 973 125.5 151.0 1745 219.4 219.2 1960 2323 2329 2334 2445 2032
202.2 1998 235.7 2645
266.1 264.0

s Between 1923 and 1925 some establishments were transferred {rom roafing

® Between 1931 and 1933 papeteries were transferred from stationery goods,

to paper and pulp,
b Between 1933 and 1935 stationery goods, n.e.c., was abandoned as a classification
and the products were divided among bags, paper, n.e.m., and other classifications.
° Cardboard, n.e.m., and cardcutting and desigming are included in paper goads, n.c.c.
in 1939, Overlapping figures for 1937 are provided by the Bureau of the Census.
4 Between 1929 and 1931 lobels and tags was abandoned as a classification and
the producis were divided among printing and publishing, book and job, lithographing;
engramng, other; and muscellaneous articles.

n.e.c., 1o other industries, principally paper goods, n.e.c. Overlapping figures for
1931 arc provided by the Bureau of the Census.

t Between 1904 and 1909 establishments manufacturing signs and advertising
novelties were transferred from stationery goods, n.e.c., and other classifications to
a new industry, signs.

8 Between 1923 and 1925 manifolding machinery was transferred from
statienery goods, n.e.c., to_foundry and machine-shop products, n.ec.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

PRINTING AND

Establishments with
Products Valued at $500 or More

Establishments with
Products Valued at $5,000 or More

PUBLISHING 7899 71904 7909 1914 1919 1919 1921 71923 1925 1927 1929 1931 1933 7935 171937 71939
Industry
Printing and publishing,
book and job 68.4 8388 109.6 1142 1234 121.7 1219 1308 1346 1423 150.6= 135.3
Printiag and publishing, ’ 104.76 126.7 }j},-‘o 132.6
music 078 058 074 087 090 090 090 092 09 099 081 0.6 ’ ’
Printing and publishing,
periodical 94.6 96.9 108.7 1144 1204 1151 107.5 1156 117.0 1194 1297 1195 109.1 1187 1352 1187
Bookbinding and blank-
book making 160 17.7 199 217 204 20.1 17.5  20.7 208 219 248 212 169 205 253 258
Engravers’ materials 0.076 0.049 0.13 0.1t 0.17 017 018 022 018 0.8 031 028 022 ¢
Engraving, stecl and copper 3.3 3.6 5.3 6.9 7.0 7.0 7.2 7.5 7.3 8.5 10.1 7.0 5.0 5.3 7.8
Engraving, woodd 034 034 032 030 0324 022 0.13 0.4 012 013 0.4 7.2 54
Engraving, otherd 096 1.6 13 1.5 1.9 1.8 1.3 19 1.8 1.8 2.2 1.5 1.1 2.2 2.1 14
Lithographing 13.0 12.6 i5.1 152 15.6 15.6 14.0 16.3 17.0 16.3 19.0s  16.2 14.6 17.7 241
225 260
Photo-engraving, n.e.d. 2.7 39 5.3 6.2 6.8 6.7 7.0 8.5 2.9 11.0 12.4 10.1 7.9 9.4 112?‘; 18
Printing materials, n.e.c. 0.56 0.36 0.54 0.42 6.72 0.72 0.82 0.56 0.89 0.88 1.0 0.78 } 0.89 o
Type founding 1.4 1.4 1.5 1.1 0.81 0.80 0.61 0.61 0.54 0.52 0.47 0.41 )
Stereotyping, n.c.d. 2.4 2.7 2.8 3.5 3.7 3.7 3.6 4.1 43 4.5 6.5 49 37 4.4 4.8 4.4
TOTAL 204.6 2305 2713 286.3 302.0 294.5 2825 308,0 3153 3286 3580 3178 264.1
263.0 3048 353.1 326.0

8 Between 1929 and 1931 labels and tags was abandoned as a separate classifica-
tion and its products were divided among printing and publishing, book and job;

lithographing; engraving, other; and mitcellaneous articles.

b Between 1933 and 1935 stationery geods, n.c.c., was abandoned as a scparate
classification and the products were divided amang printing and publishing, book

ard job; printing and publishing, music; and other classifications.

year.

o After 1933 printing materials, n.e.c.; {ype founding; and engravers’ materials were
transferred to feundry and machine-shop products, n.e.c.
4 Because this industry contains a large proportion of small establishments,
the degrec to which it is covered in the Census probably varies from year to
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Lstabiishments with

Establishments svith

CHEMICAL Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS : _ - o :
1809 1904 780w 1914 1919 1919 1921 71923 1923 1927 792G 1631 1933 1957 1937 1939
Industry
Chemicals, industrials 52.3 62,28 485 532 658  79.0
62.9¢ 57,9t 76,0 69.6
Gases, compressed 17.5 22,3 26.0b 3540 760 76,94 491 32 3.4 2.8 28 3.8 4.7 4.0
Rayon 144e 191 263 391 387 443 506 551 48.3
Druggists’ preparations 5.7 7.4 4.5 2.3 15.6 15.5 10.8 9.0 27 10.1 10.7 9.5 | ;21.7 25.6 28.4
Patent medicines 16 110 110 133 174 17.1 138 17.4 148 151  16.4 135 e 274
Toilet preparations 1.8 2.1 2.4 2.9 5.4 53 5.8 7.8 87 105 131 107t 9.0 97  10.2 104
Drug grinding 064 0938 092 1.1 1.3 1.3 084 075 062 066 068 066 0.63 059 070
Cottonseed productst 1.0 155  17.1 218 26.8 268 162 127 162 184 158 123 142 132 166  15.2
Linsced products 1.3 1.3 1.5 1.5 2.2 2.2 2.1 2.6 2.7 2.7 2.7 1.8 1.6 2.4 2.6 2.1
Oils, essential 0.17 013 020 025 0.32 030 030 017 018 017 026 013 018 017 020 0.26
Ammunition 52 7.4 87 115 2238 228 8.4 105 7.8 7.6 7.2 5.9 5.8 7.2 8.4
Fireworks 1.6 15 1.4 1.3 1.2 1.2 1.2 1.2 1.4 1.6 1.8 14 092 } 6.5 3.4
Blackings 1.2 1.2 1.4 1.8 2.5 2.4 1.7 2.2 1.9 1.7 1.6 1.5 1.6 1.5 1.5} 51
Cleaning preparations 0.51 0.56 0.98 1.2 2.0 1.9 1.7 2.4 2.2 2.4 2.7 2.4 2.8 28 3.3 ’
Bluing 022 0.21 031 025 0.36 036 023 019 018 016 0.10 0095 0.077 0.058 0.067 0.055
Carbon black 0.085 020 023 034 008 0.64 083 13 1.5 1.6 1.9 1.0 1.4 1.8 2.2 1.6
Candles } 05 { 0.82  0.54 039 054 0.54 06l 075 063 071 078 D71 067 071 072 0.84
Soap ’ 1.0 13.0 142 204 204 166 17.0 514 134 144 142 143 139 140 136
Charcoal! 1.8 092 063 023 021 009 027 010 016 0.0  0.058 0.037 0.018 0.030 0.048
Hardwood-distillation 1.8
products [ 15 2.9 2.9 2.9 2.8 1.6 1.3 1.9 2.1
Softwood-distiilation 1.6 2.3 2.7 2.8 4.9 49 A
products lo3s 11 2 1.5 1.8 1.0 1.4 1.9 2.4 2.4
Explosives 4.5 5.8 6.3 6.3 9.2 9.2 4.5 6.4 5.7 5.8 5.6 4.7 4.2 4.6 ;1 )
2 7.
Fertilizers 1.6 142 183 228  26.3 26,3 169 186 196 186 200 146 131 175 209
204 187
Glue and gelatin 1.6 2.9 3.3 3t 43 4.3 2.9 3.7 3.3 3.2 3.0 2.6 2.0 3.3 3.5 3.0

For footnotes see next page.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

Establishments with

CIE}I{EOI‘%SQIES Products Valued at $500 or More Products Valued at $5,000 or More
(concluded) 7899 1904 7909 71914 1919 1919 7921 7923 7925 7927 1929 19371 71933 1935 1937 7939
Industry
Grease and tallow 2.0 3.6 4.4 5.1 6.6 6.6 4.4 5.2 53 5.1 5.5 4.1 4.0 4.8 5.2 52
Ink, printing 0.50 0.71 1.1 1.4 2.0 2,0 1.7 2.0 2.2 23 2.4 2.2 21 2.4 2.8 2.6
Ink, writing 0.28 0.43 0.50 0.51 0.70 0.69 0.50 0.58 0.52 0.49 0.42 0.35 0.36 0.38 0.37 0.25
Mucilage 0.46 0.47 0.54 0.70 0.80 0.79 0.76 . 0.66 0.70=
0.56 .50 0.41 0.28 0.21 0.27 0.30 0.28
Paints and varnishes 9.7 11.6 14.2 16.1 21.5 21.5 i8.0 22.8 25.5 28.1 29.2 22,5 22.9 27.7 31.7 28.2
Salt 4.8 4.7 4.9 5.1 6.5 6.5 6.0 6.8 6.3 6.0 5.5 4.7 5.0 5.0 ;g 27
Tanning and dye materials 1.6 2.7 2.4 2.8 4.3 4.3 3.0 3.2 2.5 2.4 2.4 2.0 2.1 2.7 2.8 2.7
TOTAL 108.6 1340 1545 1834 2838 283.1  190.9 237.2  236.7
236.6  245.6 275.0 226.5 2339 2720 3097
3059 2799

8 Blast-furnace products and chemicals, industrial, each include part of ferro-alloys,
which was listed as a separate industry in 1919,

b Between 1909 and 1914 powdered milk and sugar of milk were transferred
from chemicals, industrial, to milk, canned.

° Between 1914 and 1919 artificial dyestufls and mineral colors and dyes were
transferred from fanning and dye materials to chemicals, industrial.

d Between 1919 and 1921 some establishments were transferred from secondary
melals, nonprecious, (o chemicals, industrial,

¢ Between 1923 and 1925 rayon and allied products were transferred from
chemicals, indusirial, to a new classification, rayon, The rayon data for 1923 were
secured from a special tabulation made by the Bureau of the Census for the
Bureau of Foreign and Domestic Commerce from the original returns for 1923; see
the Commerce Year Book, 1932, Vol. I, p. 423. To obtain the 1923 figure for chem-
icals, industrial, we subtracted the figure for rayen from the figure given for 1923,

! Between 1925 and 1927 compressed and liquefied gases were transferred
from chemicals, industrial, and Pintsch gas plants from gas, manufactured, to a new
classification, gases, compressed.

E Between 1929 and 1931 molded plastics were transferred from chemicals,
industrial, and other industries to pulp goods,

b Between 1933 and 1935 ethyl alcoho Jwas transferred from liquors, distifled
to chemicals, industrial.

S Between 1931 and 1933 druggists’ preparations and patent medicines were
combined into a single industry, drugs ard medicines. At the same time some
establishments were shifted from the latter industry to feilet preparations and
vice versa.

$In 1939 drug grinding and foundry supplies were included in the combination
of druggists® preparations and patent medicines. Comparable 1937 figures are pro-
vided for the latter,

k Data on cottonseed products for 1925 and prior years relate to the 12-month
period ending July 31 following the year specified, although in the early Census
returns some firms may have reported for the calendar year. The figures for
1927-37 relate to the 12-month period ending July 31 of the year indicated, but
may also include a few reports prepared on a calendar-year basis.

1Because this indusiry contains a large proportion of small establishments,
the degree to which it is covered in the Census probably varies from year to year,

o Between 1925 and 1927 rubber cement was transferred from mucilage to
rubber goods, other. Overlapping figures are provided for 1925 by the Bureau of
the Census.
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PETROLEUM

Establishments with
Products Valued at $500 or More

Establishments with

Products Valued at $5,000 or More

AND COAL
PRODUCTS 1809 1004 1909 1914 1919 1919 1921 1923 7925 1927 1920 1931 1933 1935 1937 1939
Industry
Petroleum refining 12.2 16.8 13.9 25.4 58.9 58.9 63,2 66.7 65.3 71.2 8.6 68.8 (9.0 77.4 832 72.8
Lubricants, n.e.m. 0.13 Q.12 0.18 0.48 0.47 0.47 0.42 0.60 0.61 0.57s 2.6 2.1 1.8 1.9a 2.2 2.1
Oils, n.e.c, 1.5 1.3 1.8 2.0 5.9 5.9 3.5 4.3 3.6k 3.4n 1.2 Q.96 0.93 1.8 2.5
3.2 4.1
Coke-oven products 17.0 19.0 29.3 211 29.3 29.3 161 28.4 23.2 21.1 20.6 14.4 13.1 16.7 20,6 21.7
Fuel briquertes ° 0.088 0.14 0.17 0.17 0.37 Q.36 0.25 0.27 0.43 .30 0.30 0.34 .46 0.41
TOTAL 30.8 37.2 45.1
45.2 49.1 94.8 94.8 836 100.3 83.0 96.6 105.4 86.6 85,1 98,1 108.9
109.6 101.2

s Between 1927 and 1929 lubricating oils were transferred from oils, n.e.c.,
to lubricants, n.e.m. The comparability of the figures for both industries appears
te have been seriously aflected by this change. The 1935 figure {or lubricants,
n.e.m, does not cover lubricating oils and is therefore not exactly comparable
with preceding or following figures.

b Between 1925 and 1927 vegetable cooking oils were transferred from oils,

n.e.c., and other industries to shortenings.

° In 1904 no establishments were reported as engaged primarily in the manu-
facture of products classified under fuel briquettes; in 1899 this industry was

included with all other tndustries.

STONE, CLAY
AND GLASS

Products Valued at $500 or More

Establishments with

Establishments with
Products Valued at $5,000 or More

PRODUCTS 1899 1904 1909 1914 1979 1979 71921 1923 71925 1927 1920 1931 1933 1935 1937 1939
Industry
Asbestos products L 0.96 3.7 3.6 2.0 6.1 6.1 6.3 8.1 6.0 6.1 9.6b 13.0 10.0
Steam and other packing 1.1 2.7 3.0n 4.2 6.1 6.1 4.9 5.1 6.1 5.9 7.3 4.7 4.60
4.3 4.8 59 5.9
Roofing 7.6 B.44 2.5 4.1 8.9 8.9 6.9 7.7¢ 8.3 7.3 6.0 4,1 4.4 6.5 7.4 8.0
Cement 17.5 206.8 27.9 25.5 25.5 26,2 35.1 38.4 36.3 33.4 24.3 15.8 20,7 26.4 238
Lime 19.1 11.2 13,9 12.4 11.4 11.3 10.3 12.3 12.1 10.9 8.6 6.7 6.0 7.5 0.8 9.5
Wall plaster and board 38 4.8 5.4 5.1 5.1 4.9t
7.0 9.3 11.0 10.0 7.5 5.9 4. 4e
47 8.0 11,6 13.0

For footnotes see page 197.
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Average Number

of Wage Earners in Manufacturing Industries (Unit: 1,000)

STONE, CLAY

Establishments with

Establishments with

AND GLASS Products Vzalued at $500 or More Products Valued at $5,000 or More
PRODUCTS
(concluded) 1839 1904 71909 1914 1913 19719 1927 1923 1925 1927 1929 1931 1933 1935 71937 71939
Industry
Concrete productse 4.7 25 10.0 10.3 8.4 7.4 7.0 10.8 14.7 17.8 16.5 9.3 4.4 8.4 12.8 17.4
Marble and granite ! 51.14 656 55.0° 323 32.3 30.3 40.1 36.6 40.5 37.8 27.7 16.5 15.2 20.8 18.5
Emery wheels 0.55 0.80 150 2.4 5.6 5.6 2.8 3.6 3.4 3.3 3.9
Hones 0.19 0.22 0.15 0.17 0.21 0.21 0.095 0.17 0.16 0.19% 017 1 46 4.9 6.8 9.7 7.7
Sandpaper 0.27 0.30 0.61 0.68 0.77 0.77 0.68 1.2 1.2 0.92 i.2
Pulp goods 0,69 070 078 1.7 3.0 3.0 4.7t
2.6 3.0 3.0 3.0 3.6 2.4
5.7 6.8 12.7 16.7
15.0 15.8
Sand-lime brick k 0.56 0.50 0.50 0.37 0.58 0.80 0.79 0.57 0.32 0.084 0.23 0.4% 0.35
China firing and decorating,
n.e.d.e 0.30 0.22 0.33 0.30 0.24 0.23 032 0.36 0.33 0.37 0.32 0.22 0.15 0.28 0,31 042
Pottery 43.7 52.4 56.2'  26.7 27.9 27.9 28.5 36.8 36.5 36.7 35.4 27.0 23.6 28.8 331 32,7
Clay products, n.e.c. 62.0 660  76.5k1100.2 76,9 76.3  68.8 1027m
103.0 102.8 1010 93.3
Crucibles 0.67 0.28 0.34 0.30 0.85 0.85 0.41 0.52m 511 31.9 44.6 65.2 61.5
0.27 0.28 0.26 0.32
Graphite 0.14 0.22 0.16 0.25 0.50 0.49 0.15 0.24 0.23 0.29 0.49 0.18 0.17 0.26» 0.056 0.055
Minerals and earths 2.1 2.2 2.0 4.7 14.4 14.4 6.9 8.7 8.8 8.30 1.7 1.1 1.9 4.3 4.5 5.9
Statuary and art goods P 1.5 1.7 2.0 1.5 1.4 1.6 1.8 2.0 2.0 21 1.3 0.69 0.72 0.86 0.98
Glass 52.8 64.0 68.9 74.5 77.5 77.5 54.7 73.3 69.4 65.8 67.5 49.9 49.8 67.1 79.1 69.8
Glass products, n.c.m. 4.9 8.4 9.4 8.1 6.5 6.4 4.7 5.2 4.9 4.5 6.0
Mirrors 26 26 30 32 26 26 24 35 42 43 4gf 72 &5 107 127 100
TOTAL 240.4 2959
2974 3491 3459 3209 318.5 2697 368.6 3712 366.7 3465 2340
- 237.3 1888 257.2 3303
328.6 311.4
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» Prior to 1914 asbestor products was included with steam and other packing and
roofing.

b Between 1935 and 1937 some establishments were transferred from cotfon
small wares 10 ashestos products and other classifications,

¢ Between 1933 and 1935 mineral wool was transferred from stram and other
packing 1o wall plasier and board. Overlapping figures for 1933 arc provided by the
Burcau of the Census.

d Between 1904 and 1909 roofing slate was transferred from roefing to marble
and granite,

¢ Between 1923 and 1925 some establishments were transferred from reofing to
paper and puip.

t Berween 1921 and 1923 wall board, other than gypsum wall board, was
transferred from pulp goods to wall plaster and board, Overlapping figures for 1921
are provided,

¢ Because this industry containg a large proportion of small establishments,
the degree to which it is covered in the Census probably varies from year to year,

b After 1927 hones was limited to establishments which did net quarry the
Btone but purchased it in the rough and prepared it for the market.

P Between 1929 and 1931 there was a change in the classification of an im-
portant manufacturer of abrasives. The Burcau of the Census believes that this
change renders the statistics for the 3 abrasives industries for 1931 incomparable
with those for prior years.

i Between 1929 and 193! molded plastics were transferred principally from
clectrical snachinery, but also from miscellancous ariicles, chemicals, n.e.c., machine-tool
accessories, n.e.c., and phorographs, to pulp goods. Overlapping figures for 1931 are
given for pulp goods.

k Prior to 1914 sand-lime brick was included with clay products, n.e.c.

! Between 1909 and 1914 terra cotta and fire clay products were transferred
from pottery to elay products, n.e.c. The comparability of the figures [or both indus-
trics appears 10 have been seriously affected by this change,

m Between 1923 and 1925 clay cructbles were transferred from crucibles to
clay products, n.e.c. Overlapping figures for 1923 are provided by the Bureau of
the Census.

n Between 1935 and 1937 some establishments were transferred from graphite
to other industries. The comparability of the figures for graphile appears to have
been sericusly aflected by the shift.

o After 1927 establishments performing manufacturing operations alone were
included in minerals and tarths; in prior years mining establishments also were
included. The change appears to have had a serious effect upon the compara-
bility of the figures.

b Between 1899 and 1%04 establishrnents engaged in manufacturing statuary
and art goods were transferred from plastering and stuccowork (a classification
abandoned by the Burcau of the Census in 1904) and miscellancous arlicles to a
new classification, statuary and art goods.

Establishments with

Tistablishments with

FOREST Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS
1899 1904 1909 1914 1919 1919 1927 1923 71925 1927 1829 1837 1933 71935 1937 1939
Industry
Lumber-mill products,n.e.c.® 4133 4046 547.2 4798 4809 469.3v 3642 4959  467.1 4139 419.1 196.6 1894 2552 323.9
325.8 2978
Planing-mill producis, n.e.m, 96.2 87.0 86.4d 78.0 103.0 111.3 96.6 90.1» 54,549
54.6 35.4 48.3 66.8
735 977 1124 64.9 68.0
Window and door screens 3.2 2.2 2.1 2.1 3.7 38 a7 4.0 2.6 1.6 1.9 2.8 2.8

For footnotes see page 199,
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

Establishments with

FI(’)I%{OEIS);FJCTS Products Valued at $500 or More Products Valued at $5,000 or More

(concluded) 1899 1904 1909 1974 1919 1919 7921 1923 1925 1927 {1929 1931 1933 1935 1937 1939
Industry
Woeod turned and shaped,

n.e.c. 14.8 21.3 20.9 18.0 17.1 16.9  14.6 17.0¢ 149 15.9 18.7%t 17.0 15.5 21.5 231 22,0
Baskets 4,2 5.1 47 4.6 4.5 4.5 4.8 5.8 6.8 9.3 9.4 B.4 B.4 9.0 9.3 9.4
Boxes, wooden, cigar 4.6 6.3 6.1 5.8 5.2 5.2 4.7 5.1 4.8 4.6 4.4 3.8 3.4 3.2 3.3 3.1
Boxes, wooden, other 22.0 30.3 35.4 38.5 42.4 42.3 32.6 39.2 34.8 30.8 30.6 22.9 21.8 231 26.0 25.4
Cooperage 221 21.1 19.5 17.1 13.2 13.1 9.9 i2.0 11,5 11.5 10.7 8.2 8.5 9.9 9.6 7.2
Furniture 83.0 1135 127.1 1304 1403 140.0 1244 168.2 181.0 186.32

788,17 193.4 127.6 105.5b 130.8 170.1 159.2
Rilliard tables 0.45 0.80 1.5 1.5 2.1 21 0.92 0.88 i.() 1.2 1.4 0.59 .41 0.31 0.53 i
Mirror and picture frames 6.0 6.6 6.0 4.9 47 4.7 38 4.5 4.2 4.5 4.4 31 2.4 2.7 3.4 3.2
Caskets and coffing 6.8 B.5 9.3 9.5 11.9 119 10.0 11.6 11.5i 11.7 13.4 11.9 12.2 13.8 13.7 12.4
Cork products 2.3 2.9 31 3.5 3.5 3.5 2.8 3.5 3.3 3.2 3.8 3.0 2.8 3.0 3.6 2.9
Excelsinr k 1.0 1.2 1.2 1.2 1.1 1.3 1.3 1.3 i.2 0.93 0.81 0.83 096 092
Lasts "1 1.2 1.7 2.1 2.9 29 2.6 2.3 2.0 1.7 1.8 1.5 1.4 1.5 1.4 1.5
Matches 2.0 3.2 3.6 3.8 3.7 3.7 4.5 4.7 4.6 3.9 3.8 3.4 4.7 5.1 5.3 5.4
Turpentine and rosin? 41.9 33.4 39.5 34.8 28.1 27.9 27.4 34.3 29.4 37.9 40.2 28.3 30.9 31.3 32.4
1.5 1.0
Wood preserving 048 074 24 28 40 40 42 65 84 123 131 97 7.0 9.0 124 112
TOTAL 704.6  757.2 9406
9416 857.6 855.0 B41.7 6926 9195 9020 850.1
852.0 863.0 5040
504.1 4520 5703 7085
6771 633.6
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s Sawmills are unaffected by the restriction, prevailing since 1919, of the
Burcau of the Census inquiries 1o establishments reporung products valued at
$5,000 or more. For Census purposes a mill which saws less than 200,000 feet of
lumber or 1,000,000 lath or 2,000,000 shingles is treated as an establishment
with products valued at less than §5,000).

b Beoween 1919 and 1921 establishments engaged primarily in the manu-
facturc of aircraft parts, other than engines and tires, were transferred from
fumber-rmill products, n.e.c., planing-mill products, n.e.m., wood turned and shaped, n.ec.,
and colton goods to aireraft.

¢ Beiween 1929 and 1931 dairymen’s supplies was abandoned as a separate
classification, and the products were divided amoeng planing-mill producis, n.e.m.,
wood turned and shaped, n.r.c., and other classifications,

d Between 1231 and 1933 horsedrawn lunch wagons were transferred {rom
carriages, wagens gnd sleighs to plaring-mill products, n.e.m, Overlapping figures for
1931 are given.

¢ Beiween 1923 and 1925 rules was abandoned as a separate industry, and the
products were divided among woed turned and shaped, n.e.c., and other industries.

t Between 1929 and 1931 carriage end wagon materials was abandoned as a
separate classification, and turned wood products, such as hubs, felloes and
spokes, were translerred to wood turned and shaped, n.e.c.

& Between 1927 and 1929 sewing machine cases, cabinets and tables were
transferred from sewrng machines to furniture. Overlapping figures for 1927 are
provided by the Census.

b Between 1933 and 1935 the composition of dental goods and equipment was
changed to include, among other items, dental chairs and cabinets formerly
classed with furniture.

i In 1939 billiard tabies were included in sperting goods, n.e.c., one of the “miscel-
lancous products’ industries.

! Between 1925 and 1927 metal burial vaults were transferved from safes and
vaufts to caskets and coffins.

k Prior to 1909 exeelsior was combined with artificial eather.

I'The higher 1937 figure for turpentine and rosin includes all employees, those
who were engaged in the production and gathering of crude gum as well as
emplovees at the still. The lower 1937 figure and the 1939 figure apply only to
the latter.

The percentage of coverage of total production fell below 100 after 1929.
For 1931 the percentage of coverage 1s not given; in 1933 it was 85, and in 1935
it was 87. The figures for these two years have been raised accordingly. In 1937
estimates were made by the Bureau of the Census for producers who failed
to report.

Far the period 1921-31 the statistics for furpentine and rosin relate to the crop
year ending March 31. Thus the data for 1921 refer to the crop year
1921-22. In preceding years, however, and again in 1933, 1935, and 1937,
the canvasses were made to cover the calendar year, in order to bring the
statistics into line with those for other industries. The statistics for the calendar
year differ only slightly from those for the crop year.

Establishments with

IRON AND Products Valued at $500 or More

Establishments with
Products Valued at $5,000 or More

STEEL

> .

PRODUCTS 1899 1904 1900 1914 1919 1919 71921 1923 1925 1927 71929 1931 1933 1935 1937 1939
Industry
Blast-furnace productss 30,2 351 38.4 29.4 43.3 433 18.7 36,76 29.2b 280 25.0 13.6 121 15.2 231 19.5
Steel-mill products 183.2 2076 240.1 2487 3751 3751 2355 3882 3707 361.3 3946 2646 2768 359.6 4793 300.0
HBolts and nuts, n.e.m. 7.7 8.1 11.3 10.7 18.0 18.0 10,1 16.0 13.9 13.6 16.2 10.5 8.5 12.5 16.8 14.3
Forgings, n.e.m. 4.9 5.9 8.5 11.3 29.1 29.1 16.9 27.7 20.5 15.0 20.9 10.0 8.0 12.3 18.3 15.4
Galvanizing, n.e.d. 0.54 1.3 i.4 1.6 1.7 1.7 0.68 0.88 0.80 0.95 1.1 1.0 0.7¢6 1.2 1.1 1.2
Nails and spikes, n.e.m. 4.5 3.7 28 2.6 3.4 3.4 24 2.8 2.2 2.1 2.0 L6 1.7 2.2 2.4 2.5
Springs, stecl, n.e.m. 2.1 2.5 3.2 3.7 9.0 9.0 5.4 8.6 5.9¢ 5.8 5.8 2.0d

For footnotes see page 2017,

2.6 21 31 3.9 2.9
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

IRON AND Establishments with Establishments with
STEEL Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS
(concluded) 1899 1904 1909 1914 1919 1979 1921 1923 1925 71927 1929 1937 71933 1935 1937 1939
Industry
Structural metal work, n.e.m. 249 34.3 402 47.2 44.0 43.9 32,9 51.6 48.3 52,4 549 375 21.4 27.2 38.8 355
Wire, n.e.m, 1.6 4.7 18.1 17.6 19.7 19.7 14.8 21.3 18.5 19.9¢ 225 14,5 14.7 21.6 24.6 220
Wirework, n.e.c. 9.1 13.4 12.3 12.1 15.2 15.1 11.5 16.8 19.3 217 22.4 17.2 17.6 252 335 30.4
Wrought pipe, n.c.m. 55 54 68 8.8 104 10.4 87 106 109 111 114 8.0 66 107 141 8.4
Cast-iron pipe f 12.2 12.6 12.6 12.6 12.5 21.6 23.0 22.9 19.7 16.1 9.5 13.5 17.6 16.5
Doors, metal 0.12 0.70 1.6 2.0 2.1 2.1 i.8 2.4 6.8 8.0 9.6 6.8 3.6 4.5 8.4 7.7
Heating apparatus 9.3 1.7 23.4 26.4 36.7 36.7 30.8 44.1 43.3 42,9 39.6 29.0 223 271
Stoves and ranges 2.5 3.7% 89.3 764
334 37.1 37.3 43.4 43.4 325 49.8 46.5 45.2 46,60 326 30.2 41.7
Plumbers’ supplies, n.e.c. 8.0 10.8 19.3 18.5 13.6 13.6 16,70 27.2 333 29.2 28.0 19.7 15.9 20.1 25.2 24.6
Screw-machine products 3.5 3.5 5.1 8.1 152 15.1 8.7 13.2 141 13.7 19.9 12.0 10.2 15.0 21.3 16.9
Cutlery, n.e.c. 12,0 i4.5 17.0 16.6 19.9 19.8 14.3 16,7 16.4 15.8 15.0 12.5 10.8 13.7 16.8 15.4
Files 3.2 33 4.2 4.3 5.8 5.8 3.6 4.6 4.2 3.9 4.0 3.0 2.6 2.9 3.7 32
Saws 3.2 4.6 4.8 4.6 5.5 5.5 3.8 5.4 4.7 4.2 4.1 3.0 2.5 3.4 4.4 4.1
Tools, other 7.6 11.6 16.0 16.9 35.6 352 19.5 291 253 25.2k
16.4 19.3 10.8 9.6 12.6 17.6 15.3
Firecarms 4.5 6.2 6.0 7.1 11.3 11.3 4,7 6.2 4.5 6.1 6.8 4.3 3.4 4.9 6.8 5.0
Hardware, n.e.c. 29.4 351 41.8 43.7 46.2 46.1 35.2 52.2 52.3 47.8 52.3 361 32.6 41.5 333 35.6
Safes and vaults 2.0 3.5 3.3 3.0 2.9 2.9 3.5 3.5 391! 3.4 3.0 2.0 0.93 0.81 1.1 1.2
Tin cans and tinware, n.e.c, m 16.9 19.8 22.6 34,4 344 22.7 30.5 29.9 2970 31.5h 253 233 27.50  33.1 318
TOTAL 3687 431.1
477.7 5826
594.8 617.2 853.9 853,.2 568.0 887.8 848.5 8305
821.8 B76.3 594.7
594.3 547.6 7201 9544
- 9447 805.0
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s Blast-furnace products and chemicals, n.e.c., each include part of ferro-alloys,
Jisted as a separate industry in 1919,

b The 1925 hgure for blast-furnace products is not comparable with those for
other years because some plants failed to include in their 1925 reparts the
number of wage earners employed in relining blast furnaces.

¢ Between 1925 and 1927 motor-vehicle spring bumpers were transferred from
springs, steel, ne.m. to automobile bodies and parts.

d After 1931 cstablishments encaged in the repairing and replacing of motor
vehicle springs, formerly classified under springs, steel, n.e.m., were not canvassed
by the Burcay of the Census, Overlapping figures for 1931 are provided by the
Bureau of the Census.

¢ Between 1927 and 1929 certain large establishments engaged primarily in
rolling nonferrous metal and manufacturing nonferrous wire were transferred
from wire, n.e.m. to nonferrous-metal products, n.e.c.

I Prior to 1909 cast-tron pipe was combined with foundry and machine-shop
products, n.e.c.

& After 1899 stoves and hot-air furnaces were transferred from foundry and
machine-shop products, n.e.c. to stvves and ranges. Overlapping figures are provided
for 1904.

b Between 1929 and 1931 dairymen’s suppiies was abandoned as a separate
classification, and the products were divided among stoves and ranges, tin cans
and lnware, n.e.c., and other classifications.

iBetween 1921 and 1923 enameled bathtubs, sinks, etc, were transferred
from stamped and enameled ware to plumbers’ supplies, n.e.c.

1 Between 1923 and 1925 rules was abandoned as a separate classification, and
the products were divided among foofs, other, and other classifications.

k Between 1927 and 1929 a new classification, machine-tool accessories, n.e.c. \was
established. Listablishments thus classified were formerly classified with fools,
ather, and other industries. For tools, sther, overlapping figures for 1927 arc
provided by the Bureau of the Census.

! Between 1925 and 1927 metal burial vaults were transferred from safes and
vaults o caskets and eoffins,

@ In 1899 #&n cans and tinware, n.ec,, was combined with sheet-melal work,
n.e.r,

o Between 1927 and 1929 stamped tinware was transferred from tin cans and
tinware, n.t.c., 10 stamped and enameled ware. In 1937 it was retransferred to fin cans
and tinware, n.e.c.

Establishments with

Fstablishments with

NONFERROUS-

METAL Products Valued at $500 or More Products Valued at $5,000 or More

P

PRODUCTS 1809 1904 1909 7914 1919 1919 1921 1923 1925 1927 1920 71931 1933 7935 1937 1939
Industry
Primary nonterrous metals s 32.8 27.6
Copper ) 11.3 12.8b 154 17.7 17.3 17.3 8.3 16.8 15.0 13.9 14.5 3.6 5.6 10.4 14.5 .
Lead 8.3 7.6b 7.4 7.4 6.4 6.4 4.5 6.2 6.1 5.4 4.8 2.6 2.1 3.2 4.0 .
Zinc 4.9 6.5 0.7 9.6 13.8 13.8 5.8 11.9 11.3 11.2 11.6 7.3 6.9 8.8 113 -
Secondary metals, non-

precious 098 1.7 21 2.6 4.2 4,20 1.6 1.8 2.9 2.8 4.1 2.6 2.9 3.8 5.0 3.6
Secondary mertals, precious 0.22 0.28 0.46 0.46 0.64 o4 0.78 0.90 1.3 0.80  0.93 0.80 0.74 1.0 1.1 1.1
Aluminum manufactures d 4,60 11.4 11.4 9.6 16.3 14.4 14.8 21.2 13.8 13.6 19.3 237 23.5

For footnotes see page 203,
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

NONFERROUS- Establishments with Establishments with
METAL Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS
(concluded} 1899 7904 1909 1914 1919 1919 1921 71923 1925 1927 1920 1931 1933 1935 1937 1939
Indusiry
Collapsible tubes 1.9 2.0 1.8 1.7 1.8 2.0 2.0 1.9
Tin and other foils } 0.58 0.77 0-68 1.0 1.9 1.9 2.2 3.3 { 1.7 1.7 1.7 1.2 1.3 i.8f 1.7 1.3
Electroplatinge 2.1 1.9 2.7 2.6 3.0 2.9 2.5 3.4 3.3 3.6 5.9 4.1 4.0 6.2 8.3 8.2
Fire extinguishers 0.064 0.18 0.20 0.26 0.78 0.78 0.58 0.76 0.84 0.83 0.74 0.57 0.59 0.81 1.0 1.0
Gold leaf and foil 1.2 1.4 1.4 1.1 0.95 0.94 1.1 0.92 1.1 1, 12 0.86 0.61 0.56 0,62 0.56
Lighting equipment 112 12,6 189 180  18.2 181 159 229 223 210 236 148 105 167 217 205
Needles and pins 2.7 4.0 4.6b 5.3 9.3 2.3 6.5 6.8 5.8 5.6 6.2 5.4 4.4 10.1 9.6 10.4
Nonferrous-metal products,
n.e.c. 29.0 34.9 427 42.4° 785 78.5 42.3 67.3 65.1 6591 791 48.9 47.8 62.9 83.0 73.3
Plated ware 6.4 6.3 8.0 8.7 9.5 9.5 9.5 121 113 118 107
Silverware 58 86 86 71 65 65 53 50 56 50 50 } i 92 12 114 12l
Sheet-metal work, n.e.c. 28.3 30.5i
22,6 28.4 28,7 276 27.0 25.2 28.9x 250 24,5 28,67 19.4 13.1 17.4 23.0 18.7
Stamped and enameled ware  17.8 23.5 27.54 303 35.2 35.2 24.8m 36,6 31.3 3090 40.0 284 323 50,0 61.1 54.3
Clocks 6.0 7.2 8.0 6.8 B.3 8.2 6.5 9.4 7.9 9.9 104
Watch and clock materials 0.33 0.38 0.64 0.67 0.58 0.58 0.39 0.40 0.50 042 031 16.2 12.8 18.0 232 17.9
Watches 6.9 107 107 124 159 159 122 116 139 122 107
Watchcases 3.9 4.2 4.6 3.5 3.9 3.9 3.7 4.3 3.5 3.4 3.4 1.7 1.2 2.0 2.5 2.4
Jeweley 167 131 17.1 204
205 221 303 283 309 307 235 264 238 241 279 212 222
Jewelers® findings 1.9 1.8 27 2.5 2.8
TOTAL 168.4 207.1
190.2  230,3 239.5 3048 3037  212.7 293.8 276.6 2727 3147 208.6 1883 265.0 32;1545 303.6
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8 Copper, lead and zinc are given only in combination in 1939, This combina-
tion, entitled primary nonferrous metals, includes the production of aluminum,
formerly classified under chemicals, industrial. A comparable 1937 figure is pro-
vided by the Bureau of the Census.

®In 1909 the copper and lead departments of an important copper and lead
smelting and refining establishment were reported together under copper,
whereas in 1904 the lead department was included with lead.

o Between 1919 and 1921 certain cstablishments were transferred from
secondary metals, nonprecious, 10 chemicals, nec.

d Prior to 1914 aluminum manufactures was included among miscellaneous articles,
housefurnistangs, ne.c., and stamped and enameled ware,

¢ Between 1914 and 1919 aluminum castings were transferred from nen-
Jerrous-metal products, n.ec., to aluminum manufactures. The comparability of the
figures for the latter industry appears te have been considerably affected by
this chanre.

! Between 1935 and 1937 several establishments were transferred from tin
and other foils 1o other industries.

£ Because this industry contains a large proportion of small establishments,
the degree 10 which it is covered in the Census probably varies from year to year.

b Between 1909 and 1914 metal hairpins were transferred from comés, n.e.c.,
to needles and pins,

i Between 1927 and 1929 certain large establishments engaged primarily in
rolling nonferrous metal and manufacturing nonferrous wire were transferred
from wire, n.e.m. to nenferrous-metal products, n.e.c.

iIn 1899 tin cans and tinware, n.e.c., was combined with sheet-metal work, n.e.c.

k Sheet-metal shops in which some manufacturing was carried on in connec-
tion with building construction or repair contracis were not canvassed for 1925
and 1927, unless the value of the manufactured products exceeded $20,000.
Previously such shops were canvassed if the value of their manufactured prod-
ucts amounted 10 $5,000 or more, After 1927 all sheet-metal shops were covered
with respect to work done in the shop; outside work was not included.

V After 1929 dafrymen’s supplies was abandoned as a separate classification, and
the products were divided among sheet-metal work, n.e.c., and other classifications.

@ Between 1921 and 1923 enameled bathtubs, sinks, ete., were transferred
from stamped and enameled ware 1o plumbers’® supplies.

o Between 1927 and 1929 stamped tinware was transferred. rom fin cant and
tinware, n.e.c., 10 stamped and enameled ware. Between 1935 and 1937 it was retrana-
ferred 1o tin cans and linware, n.e.c.

Establishments with
Products Valued at 3500 or More

Establishments with
Products Valued at $5,000 or More

MACHINERY
1899 1904 1909 1914 1919 1919 7927 1923 71925 7927 1929 1937 1933 1935 1937 1939
Industry
Foundry and machine-shop
products, n.e.c.e 331.2 378.3b
346.6 4015
389.2  J98.¢4
363.1 5732
483.6 482.5 321.8 449.5f  404.1c 404.2h
398.9 455.00 2849
2815 219.5% Lm
220.0 316.2=
313.6 433.0
4183 3421
Agricultural implements 46,6 474 506 485 54.4 54.3 30.4 310 287 333 417 17.5 11.10
19.3 529 77.5
§0.2 " 591

For footnotes see pp. 205-06,
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with Establishments with
MACHINEfo Products Valued at $500 or More Products Valued at $5,000 or More
{continue
7899 1904 1909 1914 1919 1919 1927 1923 1925 1927 1920 1937 7933 1935 1937 1939
Industry
Office and store machines, :
n.e.c. 4 44.8 362
Business machines 2.1 4.1 7.5 9.0 16.5 16,5 9.8 15.0 13.3 14,4 16.82 122 10.9=
12.4 18.5 236 D
Typewriters 43 62 96 111 157 156 134 150 150 136 1693 109 96 154 2ld v
Carbon paper 11 1.3 1.2 1.2 1.4 1.6 1.7
Electrical machinery 421 60,5+ 87.3 1181 212.4 2123 161.2 2349 239.9% 241.6 3287 2147
780.7¢ 130,99, 181.8 260.2 214.9
Phonographs 1.3 3.4 5.2 9.4 28.7 28.7 17.9 205 11.3 14.2 14.4 1.9
Radios and phonographs 36.5¢ 329 448 483 435
Engines and tractors d 29.7 77.6 71.6 35.6 48.5 51.1 54.3 61.1 14.1 23.50
Windmills 2.0 1.9 2.3 2.0 1.9 1.9 1.4 1.1 1.4 1.4 1.6 ) )
Engines and windmills, excl.
tractors 1540 221 329
25.3 18.7
Sieel barrels 3.3 33 2.0 2.7 2.0 2.9 4.1 33 6.5 5.8 6.2 6.1
Machine tools . 53.1 53.1 213 33.4 30.8 35.3b
324 474 213 127 282 473
37.5 36.6
Machine-tool accessorics,
n.e.C. 16,98 26,7 17.5 12.8 23.1 32,9 25,2
Pumpa 063 14 241 2,14
8.3 16.1 16.1 122 14.6 17.9 18.7 231 15.2 111 15.00
17.5 28.3 24,2
Textile machinery . 31.8 318 31.0 35.7 219 26,2 27.0 18.8 18.6 191 253 219
Gas machincs and meters 2.2 2.7 4.8 5.0 5.6 5.6 4.3 6.1 5.5 5.9 6.1 5.0 3.2!
Refrigerators and ice-mak-
ing machinery H 267 264 371 506 352
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Establishments with

Establishments with

MACHINERY Products Valued at $500 or More Products Valued at $5,000 or More
(continucd)
7800 1904 1909 1914 19719 1919 7921 71923 1925 1927 1929 1937 1933 7935 1937 1939
Industry
Refrigerators, nonmechanical 3.3 4.0 5.0 5.6 58 5.8 5.8 8.5 9.4 9.6 9.8 7.1 i
Refrigerators, mechanical g 11.3 16.9 15.6 i
Scales and balances 2.8 31 3.6 4.5 5.4 54 7 4,2 4.3 3.9 4.1 2.8 2.2 2.5 33 2.8
Sewing machines 13.4 17.1 19.3 18.0 19.2 19.2 12.6 13.4 121 11.8w=
10.0 10.5 8.1 6.3 7.5 9.0 7.8
Washing and ironing
machines 1.5 1.6 1.8 2.3 6.0 59 4.1 6.1 7.1 7.8 8.2 6.2 7.0 8.7 2.3 7.5
TOTAL 453.2 531.8
500.1 600.5
588.2 634.3 1,0385
1,037.2 1,035.7 688.5 9400 8818 9133
9202 1,121.3  £98.3 5463
545.1 800.0 1,110.9
1,081.3 883.6

& Foundry and machine-shop products, m.e.c., includes iren and steel, processed (shown
separately by the Census, 1919-29) and vault, sidewaik, and floor lights, coal covers,
and ventilating equipment {shown separately by the Census from 1899 w0 1923).

b After 1899 stoves and hot-air furnaces were transferred from foundry and
maching-shep products, n.e.c., to stoves and ranges. Overlapping figures are provided
for 1904,

8 Prior to 1909 cast-iron pipe was combined with foundry and machine-shop prod-
ucts, n.e.c. Overlapping figures are provided for 1909.

4 Prior ta 1914 the industry engines and tractors, and establishments engaged
in the production of power pumps, were included in foundry and machine-shop
products, Overlapping figures are provided for 1914, Auntomobile repairing was
first treated a3 a manufacturing industry in 1914, Prior to that year no special
effort was made to canvass this indusiry but some reports were received in 1909
and were included with foundry and machine-shop products, n.e.c.

e Prior 10 1919 steel barsels, textile machinery, iron and steel, welded, and machins
tools were included in foundry and machine-shop products, n.e.c. Overlapping figures
are provided for 1919,

f Between 1923 and 1925 manifolding machinery was transferred from sta-
tionery goods, n.e.c., to foundry and machine-shop products, n.e.c.

& Between 1925 and 1927 a new classification, refrigerators, mechanical, was sct
up. Establishments there classified were formerly in electrical machinery and
Joundry and machine-shop products, n.e.c.

b Between 1927 and 1929 a new classification, machine-teol accessories, n.te.,
was sct up. Establishments there classified were formerly in machine toals, foundry
and machine-shop products, n.e.c., and tools, other. Overlapping figures are provided
for 1927. We obtained the 1927 figures for machine-tos! accessories, nac., by sub-
tracting the revised figures published in the 1929 Census of Manufactures for
foundry and machine-shop products, n.e.c., tools, other, and machine tools from the
respective unrevised figures, published in the 1927 volume, and then totaling
the differences.

{ Between 1929 and 1931 dairymen’s supplies was abandoned as a separate
classification, and the products were divided among foundry and machine-shop
preducts, r.e.c., and other classifications.

Footnotes concluded on next page,
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

MACHINERY (concluded)

i Between 1931 and 1933 refrigerators, meckanical, refrigerators, nonmechanical, and
ice-making apparatus, which was previously in foundry and machine-shop products,
n.e.c., were combined under refrigerators and ice-making machinery., Overlapping
figures are provided for 1931.

k Between 1933 and 1935 printing materials, n.e.c., type founding, and engravers’
materials were combined with foundry and machine-shop products, n.e.c.

I Between 1933 and 1935 gas machines and meters was abandoned as a separate
classification. Gas and water meters were transferred to instruments, professional
and gas generalors to machine shops, part of foundry and machine-shap producis, n.e.c.
Overlapping figures are provided for 1933.

m Between 1933 and 1935 addressing and mailing machines, check-writing
and canceling machines and duplicating or manifolding machines were trans-
ferred from fourdry and machine-shop products, n.e.c., to business machines, and num-
bering machines from hand stamps and stencils to business mackines. Overlapping
figures for 1933 are provided by the Bureau of the Census.

o Between 1935 and 1937 air compressors and dry vacuum pumps were trans-
ferred from foundry and machine-shop producis, n.e.c. to pumps. Overlapping figures
are provided for 1935,

° Between 1933 and 1935 tractors were transferred from engines to agricultural
implements. Overlapping figures are provided for 1933.

? Between 1937 and 1939 ¢ypewriters were combined with business mackines and
with establishments making stencil cutting and embossing machines (formerly
included in machinery, n.e.c., part of foundry and machine-shop products m.e.c.), to

form the industry office and store machines, n.e.c. A comparable figure for 1937 is
provided.

a Between 1929 and 1931 certain establishments manufacturing typewriter-
bookkeeping-billing machines were transferred from fypewriters to business
machines.

T Between 1904 and 1909 establishments manufacturing signs and advertising
novelties were transferred from electrical machinery and other classifications to a
new ane, signs.

" Between 1929 and 1931 molded plastics were transferred principally from
electrical machinery, but also from phonographs, machine-tool accessories, n.e.c, and
other classifications to pulp goods.

tIn 1931 a new classification, radies and phonographs, was set up. Establish-
ments there classified were formerly in clectrical machinery and phonographs. Over-
lapping figures for 1931 are provided for electrical machinery by the Burecau of the
Census.

u Electrical machinery includes beauty-shop equipment, listed separatcly by the
Bureau of the Census after 1933. Most of the establishments in the latter industry
were formerly classified in elecirical machinery or in miscellaneous articles.

¥ Between 1933 and 1935 the composition of dental goods and equipment was
changed to include certain electrical devices formerly in electrical machinery.

* Between 1927 and 1929 sewing machine cases, cabinets and tables were
transferred from sewing machines to furniture. Overlapping figures for 1927 are
pravided by the Census.

Establishments with

Establishments with

TRANSPOR-
T ATIOI\(I) Products Valued at $500 or More Products Valued at $5,000 or More
EQUIPMENT 1899 1904 1909 1974 19719 1979 7921 1923 71925 1927 1929 1931 1933 1935 1937 1939
Industry
Aldrcrafts 0.17 3.5 3.50 1.4 2.9 2.7 4.4 14.7 9.9 7.8 11.4 24,0
17.5 3.3v 4.4 30.4 48.6
Motorcycles and bicycles ) 6.7 10.9 10.9 4.3 6.6 4.2 3.9 4.4 33 3.0 5.1 6.9 7.0

Automobiles, incl. bodies
and parts

4 5713 399.0
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TRANSPOR- Establishments with

Establishments with

TATION Products Valued at $500 or More Products Valued at $5,000 or More
EQUIPMENT
{concluded) 1899 1904 1909 1914 1919 7919 7921 1923 1925 1927 71929 1931 1933 1935 1937 71939
Industry
Automobile bodies and parts 1.8 24.4 47.8 1326 132.3 69.1 1635 228.4! 1815 221.3s
2228 150.6 1457 240B 2848 d
Automobiles » 2.2 10.2 51.3 793 210.6 2106 1437 2414 197.7 1879 226.1¢
224.7 1349 97.9 147.0 1945 4
Carriage and wagon
materials 15.4 17.2 17.4 11.1 6.3 6.5 2.7 2.0 1.4 0.76 0.68 b
Carriages and sleds,
children’s 2.7 4.0 5.3 59 6.7 6.7 5.5 8.3 6.9 7.0 7.1 4.2 4.0 4.9 5.2 4.3
Carriages, wagons and
sleighs 58.7 61.3 53.2 41.61
40.0 16.0 15.5 6.3 8.1 4.8 3.4 2.9 1.4
1.3 1.4 1.6 1.8 1.3
Cars, railroad, n.e.m. 37.0 38.8 40.7 58.1 55.2 55.2 48.0 80.6 50.4 38.0 40.0 18.8 14.3 21.5 40,5 24.5
Lacomotives, n.e.m. 19.0 24,8 149 17.4 26.7 26.7 16.6 30.7 12.8 13.0 11.0 5.4 2.4 3.8 2.0 6.5
Ships and boatst 46.7 50.8 40.5 445 3874 387.3  106.4 62.3 50.2 55.0 551 453 309 448 62.3 69.2
TOTAL 199.4 2122 258.1 3126
3109 856.1 855.2 4040 6063 559.6 4949 5834 3738

s Some degree of incomparability may have been introduced by the following
changes in the questionnaire for afreraft: For 1935, 1937, and 1939 aircraft were
reported as “‘bepun and completed in 1935, 1937 or 1939; for 1933, as *‘built
in 1233”; for 1931, as *‘built in 19317; for 1929, as “completed in 1929,

b Bewween 1904 and 1909 children’s tricycles and velocipedes were transferred
from motorcycles and bicycles to foys and games, n.e.c.

© Between 1919 and 1921 establishments engaged primarily in the manufac-
ture of aircraft parts, other than engines and tires, were transferred from cotton
goods, lumber-mill products, n.e.c., planing-mill products, n.e.m., and wood turned ard
shaped, ne.c. wo atreraft.

d1n 1939 autumebilrs and aulomobile bodies and parts were combined to form
a single indusiry and motor-vehicle hardware plants owned by motor-vehicle
manufacturers were transferredd to this industry from hardware, n.ec. A com-
parable figure for the combination is provided for 1937.

* In 1899 no establishments reported that they were engaged chiefly in the

373.6 3074 4802 62941
667.4 5604

manufacture of automobile bodics and parts. The Bureau of the Census doubts
that there were any such establishments at that time.

f Between 1925 and 1927 motor-vehicle spring bumpers were transferred from
springs, steel, ne.m., to automobile bodies and paris.

2 Between 1929 and 1931 trailers were transferred {rom automobiles to auto-
mobile bodies and parts. The resulting discontinuity is slight.

b In 1931 carriage and wagon materials was abandoned as a separate classifica-
tion, Turned products, such as hubs, fclloes and spokes were transferred to
wood turned and shaped, n.e.c., and other materials and parts were transferred to
carriages, wagens and sleighs.

i Prior to 1914 establishments engaged in repair work were included with
carriages, wagons and sieighs, Overlapping figures are available for 1914,

i Between 1931 and 1933 horsedrawn funch wagons were transferred from
carriages, wagons and sleighs (o plamng-mill products, n.e.m. A 1931 figure comparabie
with later years is provided for carrigges, wagons and sleighs,

k Does not include government shipyards.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

Establishments with

Establishments with

MISCELLANEOUS  Products Valued at $500 or More Products Valued at $5,000 or More
PRODUCTS
1809 1904 7909 1914 1918 1919 7927 7923 7925 71927 1920 931 71933 1935 1937 171939
Industry
Organs 3.6 2.4 31 1.9 1.9 2.3 1.9 2.5 28 2.4 1.5 0.57 0.61 1.1 1.0
Pianos 21.3 21.0 255 23.9 23.0 23.0 15.8 22.2 20.1 16.6 10.0 4.7 2.7 4.1 57 5.3
Organ and piano parts 8.5 10.1 10.6 11.0 11.0 5.6 9.7 8.6 5.4 31 1.2 0.77 1.2 1.8 1.3
Musical instruments, n.e.c. 2.4 2.1 1.8 1.8 41 4.1 3.4 41 4.6 4.0 3.2 2.6 2.1 2.9 3.4 3.2
Artificial flowers 5.3 43 4.8 4.8 4.1 4.1 3.9 4.7 4.3 4.7 3.2 2.3 2.3 3.2 5.7 6.6
Feathers and plumes ’ ’ 52 4.5 3.5 3.5 2.1 1.7 0.89 0.32 0.26 053 032 0.57 0.56
Artists’ materials 0.20 0.27 0.66 0.60  0.93 0.92 1.0 1.4 1.3 1.2 1.2 0.84 0.84a
0.26 0.35 0.37 0.40
Pencils 2.2 3.1 4.1 4.3 6.0 6.0 5.1 5.8 5.6 5.3 5.7 3.5 3,58
4.0 5.2 5.8
4.4 3.8
Brooms 103 11.4 5.2 5.6 6.3 6.2 4.3 4.7 4.7 4.4 4,5 4.1 3.8 4.2 4.1 3.8
Brushes ’ : 7.0 7.2 8.0 7.9 6.5 8.7 7.8 7.7 7.3 5.9 5.8 6.8 7.9 7.9
Buttons 8.7 10.6 16.4 14.5 15.6 15.4 9.7 11.9 11.5 9.6 9.0 8.2 9.9 10.3 12.0 11.0
Dairymen’s supplies b 2.6 4.9 5.6 6.4 6.4 38 5.8 4.8 5.1 5.4 a
Dental goods and equipment 1.0 1.9 1.6 31 5.2 5.2 4.1 4.6 53 574
3.8 4.6 3.9 3.1. 3.5¢ 4.6 4.2
. . b )
Miscellaneous articles 5,78 6.6 6.7 7.4 14.0 13,9 11.5 13.5 14.6 17.0 18.7 1 %139 13.00 14.2 15.9
Ivory work 1.3 1.8 0.91 0.20 0.84 0.83 0,67 0,60 049 029 0.39[ 154 163
Combs, n.e.c. ' 1.4 18m  4.60 2.8 2.2 2.2 1.3 2.1 1.3 1.3 0.66 0.65 041 024
Foundry supplies 0.28 0.32 0.46 0.56 091 0.89 0.57 0.97 11 0.94 085 0.43 0.33 040 0.47 P
Hair worka 0.82  0.86 3.5 1.2 1.1 1.0 1.2 1.3 0.86 052 0.346 027 0.23 050 0.43
0.32 032
Hand stamps and stencils 1.5 1.5 1.7 1.8 2.1 21 2.1 2.3 2.9 2.7 3.0 2.5 2.2t 2.3 2.4 2.2
Instruments, professional 2.8 3.4 4.8 7.1 15.9 15.9 9.4 123 12,1+ 164 16.9 9.1 6.2t
89 152t 174
18.3 17.7
Optical goods 3.7 4,3 6.4 7.9 14,7 14,7 11,1 12.2¢  B.6* 7.6 9.7 7.4 7.6 9.7 12,0 11.6
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Establishments with

Establishments with

MISCELLANEQUS ;

PRODUCTS Products Valued at $500 or More Products Valued at $5,000 or More

(continued) 7809 1904 1909 1914 1919 1019 71927 1923 1925 1927 1929 1931 1933 1835 1937 1059
Industry
Jewelry and instrument cases 0.82 1.7 2.1 2.4 2.7 27 2.2 3.0 2.7 2.4 2.3 1.4 1.1 gg' s 5t
Lapidary work 0.50 0.51 0.63 0.58 1.2 1.1 0.40 0.64 0.59 0.55 0.51 0,20 0.11 0.15 022 0.27
Mattresses and bed springs,

n.e.c. 7.6 10.4 11.3 11.7 12.6 12.5 11.7 14.1 14.4= 135 17.2 13.6 13.3 15.4 19.2 18.3
Models and patterns, n.e.c.9 2,6 2.8 4.2 4.3 6.9 6.8 3.9 5.8 5.3 3.6 6.8 4.3 2.8 4.1 5.7 5.6
Paving materials 2.4 1.9 1.4 19.5 16.1 15.7 15.4 19.4 17.9 19.2x 2.4x

1.4 1.1 1.2 2.2 1.9 2.4
Pens and points 1.2 1.6 1.9» 2.0 4.4 4.4 3.4 4.3 4.2 4.0 4.6 39 3.1 3.8 4.3
5.7 4.5
Photographic supplies 3.4 3.8 5.2 8.0
8.7 13.5 13.4 10,7 2.9 9.2 12,4 13.0 10.6 9.0 12,0 18.4 17.3
Pipes, tobacco 1.6 1.9 2.8 2.4 2.5 2.5 1.8 2.4 2.0 1.8 1.7 1.7 1.4 2.2 2.4 2.5
Signs h 5.5 9.6 10.4 10.3 10.4 13.0 15.1 16.9 20.0 14.5 12.0 13.7 16.0 17.2
Soda-water apparatus 0.96 1.5 1.8 2.2 2.6 2.6 2.1 2,7 2.4 2.8 2.8 1.6 0.82 1.1 1.7 1.6
Sporting goods, n.c.c. 2.2 4.3 5.3 5.6 6.4 6.4 7.1 9.7 8.7 9.7 10.8 10.2 8.2 9.7 1.4
12.2 13.8
Surgical equipment 1.8 3.2 4.2 4.8 7.1 7.0 4.8 5.9 6.4 7.3 7.9 6.7 7.0 7.1 8.4 8.5
Theatrical equipment na 0.088 0.15 0.15 0.17 0.21 0.39 0.56 0.55 0.36 0.31 0.28 0.40 °
Toys and games, n.e.c. 3.3 4.3 53 7.9 14.2 14.1 9.4 14.5 14 2es
713.6 14.7 16.7 13.2 12.5¢d 154 17.5
77.3 18.7
Umbrellas and canes 5.6 5.4 5.5 4.8 34 3.3 3.1 3.8 7 3.3 2.9 1.9 2.2 2.2 31 2.9
Window shades 1.8 2.6 3.9 4.1 4.4 4.4 38 6.0 5.2 4,7 4.7 3.1 2.9 3.0 3.2 3.3
TOTAL 104.9  136.0 1798 208.9
200.7  256.5 2548 196.1  247.7 23655
235.9 238.8
236.9 2249
2239 1619 1434
146.1 1800
180.3  220.2
220.1 2185

For footnotes see next page.
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

MISCELLANEOUS PRODUCTS (concluded)

® Between 1933 and 1935 crayons were transferred from artists’ materials to
pencils. Overlapping figures for 1933 are provided by the Burcau of the Census.

b In 1899 dairymen's supplies was combined with other industries,

¢ In 1931 dairymen’s supplics was abandoned as a separate classification, and
the products were divided among flavorings, planing-mill products, n.e.m., sheet-
metal work, r.e.c., tin cans and tinware, n.e.c., wood turned and shaped, n.c.c., foundry
and machine-shop products, n.e.c., and stoves and ranges,

d After 1927 dental laboratories operating on a custom basis, previously in-
cluded in dental goods and equipment, were not canvassed. Overlapping figures for
1927 are provided by the Bureau of the Census.

¢ Between 1933 and 1935 the composition of dental goods and equipment was
changed to include certain electrical devices formerly in electrical machinery, and
dental chairs and cabinets formerly in furnjture,

I Between 1935 and 1937 establishments manufacturing dental instruments
a3 their major product were transferred from instruments, professional, to dental
goods and equipment.

€ Between 1899 and 1904 establishments engaged in manufacturing statuary
and art goods were transferred from miscellaneous articles and plastering and stucco
work (an industry abandoned by the Bureau of the Census in 1904) to a new
classification, sfatuary and art goods.

b Between 1904 and 1909 establishments manufacturing signs and advertising
novelties were transferred from Aousefurnishings, n.e.c., leather goods, n.e.c., stationery
£00ds, n.e.c., electrical machinery and miscellaneous articles to signs, a new classification.

i Prior to 1914 aluminum manufactures were included among misceliancous
articles and other classifications.

iBetween 1929 and 1931 molded plastics were transferred principally from
electrical machinery, but also from miscellaneous articles and other classifications to
pulp goods.

k Between 1929 and 1931 labels and tags was abandoned and the products
were divided among miscellaneous articles and other classifications,

1 Between 1933 and 1935 stationery goods, n.e.c., was abandoned and the prod-
ucts were divided among miscellancous articles and other classifications. At the
samec time, some establishments making beauty-shop equipment were trans-
ferred from miscellancous articles to a new classification, beauty-shop equipment,
treated by us as part of electrical machinery.

m Between 1904 and 1909 many important establishments making horn,
celluloid and other combs were transferred from fvery work to combs, n.e.c. Hair-
pins also were transferred from rvory work and other industries to combs, n.c.c,

2 Between 1909 and 1914 rubber combs and hairpins were transferred from
combs, m.e.c. to rubber goods, other metal hairpins were transferred fram combs
n.t.c. to needles and pins,

0 In 1939 theatrical equipment was included in miscellaneous articles,

pIn 1939 foundry supplics were included in the combination of druggists’
preparations and patent medicines.

e Because this industry contains a large proportion of small establishments,
the degree to which it is covered in the Census probably varies from year to year.

r Between 1933 and 1935 numbering machines were transferred from Aand
stamps and stencils to business machines.

s Between 1925 and 1927 surveyors’ nautical instruments and similar instru-
ments were transferred from optical goods to instruments, professioral,

t Between 1933 and 1935 gas machines and meters was abandoned as a separate
classification and gas and water meters were transferred to instruments, pro-
fessional. Overlapping figures are provided for 1933,

u After 1923 establishments grinding lenses for spectacles and eyeglasses from
prescriptions, classified under optical goods, were not canvassed by the Bureau of
the Census. The comparability of the data for the industry appears to have
been seriously affected by this omission,

¥ Because of changes in the classification of certain establishments between
1935 and 1937, the 1937 statistics for jewelry and instrument cases are not com-
parable with those for previous years. Comparable figures for 1935 are provided
by the Bureau of the Census.

w After 1925 establishments engaged in renovating mattresses, classified under
matiresses and bedsprings, n.e.c., were not canvasted by the Census of Manufactures.

* Establishments formerly in paving materials and engaged primarily in quarry-
ing and crushing stone were not canvassed after 1927. The data on the industry
appear to have been seriously affected by this change. Crushed slag was not
canvassed after 1929. The 1929 figure for paving materials has been revised to
make it comparable with that for 1931,

7 Between 1909 and 1914 there was a change in the classification of certain
establishments, listed under pens and points, which manufactured gold pens and
ather products.

sIn 1914 motion-picture machines were included in photographic supplies,
whereas in previous years they were included in motion pictures. Overlapping
figures for 1914 are provided for photographic supplies.

oa Clanvassed for the first time in 1914,

bb Between 1904 and 1909 children’s tricycles and velocipedes were trans-
ferred from metorcycles and bicyeles to toys and games, n.t.c.

oo Between 1925 and 1927 rubber toy balloons were transferred from foys and
games, n.e.c., to rubber goods, ether. Overlapping figures for 1925 are provided by
the Bureau of the Census.

dd The 1933 Census of this industry is considered somewhat incomplete by
the Bureau of the Census.
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MAJOR GROUPS Establishments with Establishments with
AND TOTAL Products Valued at $500 or More Products Valued at $5,000 or More
MANUFACTUR-
ING 1899 1904 1909 1914 1919 1919 1921 1923 1925 1927 1929 1937 1933 1935 1937 1939
Group
Foods 304.2 3589 420.1 4986
509.0 7031 699.1 5831 642.2 4350 6395 7029 6057 6180 7183 7838
788.6 7410

Beverages 55.1 68.3 77.8 88.2 55.4 54.5 354 31.3 29.6 28.8 30.5 25.5 43.2

42.4 67.9 85.9 65.0
Tohacco products 132.5 1594 1668 1789 157.1 155.0 150.0 1463 132,1 129.3 116.1 99.8 99.7 90.5 922 a871.5
Textile products 1,036.7 1,179.1 1,457.1

1,466.3 1,525.8 1,635.6 1,632.3 1,532.0 1,741.7 1,654.3
1,655.6 1,719.7 1,732.0 1,441.1 1,491.0 1,707.5 1,834.6
1,838.5 1,839.9

Leather products 2497 2660 3113 3082 350.1 349.4 2804 3456 3154
314.1 3161 3185 2728 2820 3108 3320
3286 3277
Rubber products 36,6 439 493 740 1585 15385 1033 137.9 1411
141.9 1420 1491 99.3 1063 1147 1298 120.7
Paper products 97.3 1255 151.0 1745 2194 219.2 1960 2323 2329 2334 2445 203.2
2022 1998 2357 20645
266.1  264.0
Printing and publishing 046 2305 271.3 2863 3020 2945 2825 3080 3153 328.6 3580 3178 264.1
263.0 3048 3531 3200
Chemical products 108.6 1340 1545 1834 2B3.8 2831  190.9  237.2 2367
2366 2456 275.0 2265 2339 2720 309.7
3059 2799
Petroleum and coal products 30.8 37.2 45.1
452  49.1 94.8 94.8 836 1003 930 96.6 1054 B6.6 851 $8.1 108.9
109.6 101.2
Stone,clay and glassproducts  240.4 2059
2974 349.1 3459 3209 318.5 2697 368.6 371.2 366.7 3465 2340
237.3 188.8 257.2 3303
328.6 311.4
Forest products 704.6  757.2 9406
941.6 857.6 855.0 841.7 6926 919.5 902.0 §50.1

852.0 863.0 504.0
504.1  452.0 5703 7085
677.1  633.6
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

MAJOR GROUPS

Establishments with

Establishments with

AND TOTAL Products Valued at $500 or More Products Valued at §5,000 or More
MANUFACTURING .
(concluded) 1899 1904 1909 1914 1979 1919 1927 1923 71925 7927 71920 1931 71933 1935 1937 71939
Group
Iron and steel products 368.7 431.1
477.7 5826
594.8 617.2 B53.9 853.2 568.0 887.8 848.5 8305
821.8 8763 5947
594.3 547.6 720.1 954.4
944.7 805.0
Nonferrous-metal products 168.4 207.1
190.2 230.3 239.5 304.8 303.7 2127 2938 276.6 2727 3147 2086 1883 265.0 3314
3353 303.6
Machinery 4532 531.8
500.1 600.5
588.2 634.3 1,038.5
1,037.2 1,035.7 688.5 940.0 831.8 9133
920.2 1,121.3 4658.3 5463
545.1 800.0 1,110.9
,081.3  883.6
Transportation equipment 199.4 2122 2531 3126
3109 856.1 855.2 4040 6063 559.6 4949 5834 3738
373.6 307.4 4809 629.1
667.4 560.4
Miscellaneous products 104.9 1360 1798 2089
209.7 256.5 2548 196.1 247.7 236.5
2359 238.8
2369 2249
2239 1619 1434
146.1 180.0
180.3 220.2
220.1 218.5
TOTAL MANUFACTURING 4,495.9 5,173.9 -
5,173.5 6,245.5
6,255.7 6,583.0
w 6,592.5 8,445.5
8,444.2 8,403.2 6,468.8 8,186.9 7,861.6 7,846.6
7,844.7 8,362.2
8,361.2 6,153.6
6,155.5 5,797.0
5,796.6 7,193.9
7,194.2 8,584.1
8,552.9 7,868.9
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Establishments with

RECONCILIATION Products Valued at $500 or Maore

WITH CENSUS

Establishments with

Products Valued at $5,000 or More

TOTAL 7809 1904 1909 1914 1919

1919

1927

1923

1925

1927 1929 1937 1933 1935 1037 1939

CENSUS TOTAL 4,712.8 5,468.4 6,615.0 7,036.3 9,096.4

Add or Deduct:
Revisions by Census

REVISED CENSUS

—0.16

TOTAL 4,712.6 5,468.4 6,615.0 7,036.3 9,096.4
Deduct:

Blended flour
Buttcr reworking 0.15 0.40 0.30 .30 0.047
Coffee and spices 6.4 6.0 7.5 8.5 10.5
Peanuts ’ 1.4 1.9 2.4 25
Poultry 1.4» 2.1
Rectified spirits
Flax and hemp 0.21 0.21 0.16 0.12 0.42
Wood carpet 0.61 0.37 0.18 0.17 t
Gas, illuminating 22,5 306 37.2 438 429
Grindstones 1.2 0.7t 1.4 0.6%
Grindstones and millstones 0.71
Pulpwaood ¢ g 0.42 f
Pulp, other than wood 0.12 g [ g 0.064
Iron and steel, welded b 1.3
Tinplate and terneplate 3.7 4.8 5.4 5.2 31
Automobile repairing i 12,6 551
Carriage and wagon

repairing k 1.7 2.5
Railroad repair-shop

products 180.6 247.9 2046 3659 5157
Dental 1aboratory work
Motion pictures 0.51a m 3.6
Ordnance 0.98 .28 @ 4 11.3

For footnotes seq next page.

9,050.6 6,946.6 8,778.2 8,384.3 8,349.8 8,838.7 6,523.0 6,055.7 7,378.8 8,5069.2 7,886.6

—0.14

—5.0

-7.1

+0.28 —1.3 —0.023 —0.033

9,050.4 6,946.6 8,773.2 8,377.2 8,349.8 8,839.0 6,521.7 6,055.7 7,378.8 B,569.2 7,386.6

0.047
10.5

2.5

2.1

Q.42

50.5

2.4

5315.5

3.6
11,31

b

8.9
21
2.3

1.7

418.3

6.3
1.4

9.7
1.5
1.5

0.062

42.3

0.65

523.4

6.4
t

0.37s
o 8.2 9.1 8.7 d
2.0 7.4 7.9 7.6 d
2.8 5,8 7.8 7.0 7.5 8.1 8.9 14,5
5.9 7.1 2.8
0.082 0.062 0.047 d
47.0 48.5 43.1 34.5 26.2 19.7 d
0.45 0.47 d
4
4578 428.7 3982 3090 2419 1553 4
1.91
5.6 8.4 10.8 s
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Average Number of Wage Earners in Manufacturing Industries (Unit: 1,000)

RECONCILIATION Establishments with Establishments with

‘{%ELCENSUS Products Valued at $500 or More Products Valued at $5,000 or More

(concluded) 1899 7904 1909 1914 7919 1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 1939
Deduct (continued)

Rules 0.21 0.15 0.11 0.41 0.17 0.16 0.19 0.22 o

Straw goods 0,054 0.083 4

All other industries 0.051 0,064 0096 0.36 0.099 0.080 0.15 0.63i1
Add:

Correction in:

Turpentine and rosin? 4.6 4.1 30.9

Cigarsa 12.4
ADJUSTED CENSUS .

TOTAIL 4,495.9 5,175.5 6,255.7 6,592.5 8,444.2 8,403.2 6,468.8 8,185.9 7,861.6 7,846.2 8,362.2 6,154.9 5,797.2 7,193.9 B8,584.1 7,B68.9
NBER TOTAL 4,495.9 5,173.5 6,255.7 6,592.5 B,444.2 8,403.2 6,468.8 8,186.9 7,861.6 7,844.7 B8,362.2 6,153.6 5,797.0 7,193.9 8,584.1 7,868.9

Unexplained difference —2.0

» Canvassed for the first time.

b Between 1919 and 1921 butter reworking was combined with all other industries,
and was not listed thereafter,

¢ Not canvassed.

d No longer canvassed.

* Between 1927 and 1929 canned poultry products were transferred from
Jood, n.e.c., to poultry products.

tIn 1919 wood carpet and pulpwood, in 1923 ordrance, and in 1925 olf other indus-
tries were abandoned as scparate classifications.

& Included in alf other industries.

b Prior to 1919 fron and steel, welded, was included in fourdry and machine-shop
products, n.e.c.

YIn 1921 tinplate and lerneplate was combined with ordnence and in 1923
with ail other industries. Since 1923 all the products of this industry have been
made as secondary products by the stee/-mill products and the tin cans and timware,
n.z.c., industries.

i Automobile repairing was first treated as a manufacturing industry in 1914.
Prior to that year no special effort was made to canvass this industry but some

+1.0 —-1.5 —-13 =02
reports were received in 1909 and were included with foundry and machine-shop
products, n.e.c.

k Prior to 1914 carriage repair work was included in carriages, wagons and
sleighs.

L After 1927 dental laboratories operating on a custom basis, and previously
included in dental goods and equipment, were not canvassed.

m In 1914 motion-picture machines were included in photegraphic supplies,
whereas in 1909 they were included with motion pictures.

o No longer considered a manufacturing industry by the Burcau of the
Census.

° Between 1923 and 1925 rules was abandoned as a separate industry, and the
products were divided among tools, other; wood turned and shaped, n.e.c.; and other
industries, according to the character of the products.

b See footnote ! under forest products.

aIn 1933 the coverage of cgars wad incomplete. On the basis of Bureau of
Internal Revenue data the coverage may be estimated at about 81.5 percent;
the figure for this year has been raised accordingly.

Fiz
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NUMBER OF SALARIED WORKERS 215

Explanatory Note to Table B-2: Number of Salaried
Workers in Manufacturing Industries

This appendix table shows the number of salaried persons em-
ployed in cach major group of manufacturing industries and in
all manufacturing combined. In order to conserve space we do
not present a reconciliation of the grand totals arrived at in the
present study with the grand totals given in the Census volumes,
or a tabulation of data for individual industrics. Indexes of total
employment, including salaried personnel, are given for many
industries in Appendix F, and a reconciliation can readily be
prepared by the rcader who studies the explanatory note to Ap-
pendix Table B-1.

Before the figures assembled here are used, Appendix A and
the explanatory note to Appendix Table B-1 should be consulted
for general comments concerning the character of the data and our
method of presenting them. Salaried personnel includes officers
of corporations (except directors not holding other offices on sal-
ary), as well as “managers, superintendents, and other responsi-
ble administrative employees; foremen and overseers who devote
all or the greater part of their time to supervisory duties; clerks,
stenographers, bookkeepers, and other clerical employees on
salary,” 1

The number of salaried persons is not the average number
employed during the year. For 1909-37 it is the number on the
payroll on December 14 or 15, and for 1939, the number on the
payroll during the period including October 14, unless these were
not representative days; in the latter case data for the nearest
representative day or payroll period were requested. For 1899 the
number of salaried persons reported is the greatest number em-
ployed at any one time during the year; and for 1904, the Census
requested simply the number, without specifying any date to
which 1t should relate.

Figures for persons in central-administrative offices are included

18ce p. 2 of the General Schedule used in the 1929 Census of Manufac-
tures. (This schedule is reproduced on p. 331 of the 1929 Report, Vol. 1)



216 APPENDIX B

to the extent shown below. A central-administrative office is
defined as

an office which operates two or more manufacturing plants,
one or more of which are located in cities other than that in
which the administrative office is located. . . . At censuses
prior to that for 1925 the central-administrative-office em-
ployees were allocated to individual plants, usually on the
basis of the percentages which the values of products re-
ported by the several plants formed of the total for all manu-
facturing plants operated by the administrative office, and
the numbers of employees and the amounts of their salaries
thus added were included in the statistics for the respective

o

industries. . . .2

To circumvent the improper geographical distribution which re-
sulted, as well as the exaggeration of the number of salaried
employees caused by the inclusion of central-office employees not
properly allocable to manufacturing,® the Bureau of the Census
decided to show the data for the employees in these offices sepa-
rately, beginning with 1925. Data for these employees were not
collected prior to 1909, or in 1927, 1931 and 1933; in 1929, 1937
and 1939 data were collected but not shown, except for all fac-
tories combined; 4 and in 1935 data were collected but not tabu-
lated. The Census gives no figure for the number of central-office
employees in 1909 or in preceding years. For this reason an un-
avoidable discontinuity occurs between 1904 and 1909 in the
series on salaried workers, though it does not appear to be very
serious in most cases: in 1923 central-office employees constituted
less than 1 percent of the reported total of all workers; in 1929, 2
percent; and in 1937, 1.3 percent. Those interested in the num-

2 Census of Manufactures, 1925, Ch. IV.

3 It should be noted that at the decennial Censuses for 1909 and 1919 it was
possible to allocate some of the central-office employees to mining. The num-
ber involved is not given by the Census.

¢The data for 1925-39 for all factories combined are given in Table B-5.

The data presented include figures for those central-administrative offices
which made separate reports for their personnel. “Many such offices, how-
ever, did not report their personnel separately but included data for them in
the returns for their plants” (headnote to Table 2, p. 43, 1929 Report, Vol. I).
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ber of salaried workers for its own sake should note, however,
that even for all manufacturing industries combined central-office
employces constituted as much as 7 percent of the reported total
of salaried personnel {excluding these employees) in 1923, 15
percent in 1929, and 11 percent in 1937.5

The hgures for 1933 have been stepped up to include the num-
ber of corporate officials, which was not reported in that year.
In estimating this number, we made use of the ratio of the num-
ber of corporate officials in 1929 and 1935 to the corresponding
total of all salaried persons. In 1935 and earlier years manufac-
turcrs were requested to report all corporate officers, but after
1935 only those devoted wholly or chicfly to manufacturing. The
resulting incomparability is slight. No data on salaried persons
were collected in the 1931 Census.

Explanatory Note to Table B-3: Number of Proprietors

and Firm Members in Manufacturing Industries

Table B-3 shows the number of proprietors and firm members
engaged in manufacturing in the United States, classified by
major groups. To save space details by industries are not sup-
plied; indexes of total employment, including proprietors and
firm members, are given for many industries in Appendix F. Ref-
erence should be made to Appendix A and to the explanatory
note to Appendix Table B-1 before the figures presented here
are used.

The recader should note that rather serious discontinuities are
introduced into the Census scries on number of proprictors and
firm members because of changes in the Census coverage of small
establishments. These changes occur: (1) because the minimum
size ol cstablishment inctuded is based on value of products, and
is therefore subject to variation as a result of price changes or
changes in scale of operation; (2) because of a change between
1919 and 1921 in the minimum size of establishment required to

5 Central-office employees are not all salaried. In 1937 a breakdown was
published for the first time: this shows that the 131.0 thousand persons in
contrad offices consisted of 1221 thowsand salaried workers, 8.7 thousand wage
carners, and 0.2 thousand proprictors and firm members,



TABLE B-2

Number of Salaried Workers in Manufacturing Industries (Unit: 1,000)

Establishments with
Products Valued at $500 or More

Establishments with

Products Valued at $5,000 or More

MAJOR GROUPS 7899 7904 1009 1914 1919 1921 1923 1925 1925 1927 1929 1933 71935x 1937 1939
AND TOTAL — —p -3
xcludin
MANUFACTUR- o8
ING cniral.
Administrative- . . .
Office Including Central-Administrative- Excluding Central-Administrative-
Employees Office Employees Office Employees
Group
Foods 45.0 53.3 85.1 105.1
107.6  163.7 1295 1329 1299 117.2 1199 1212 1018 1131 1169
116.8 95.2
Beverages 2.9 12.6 17.0 19.5 14.5 9.1 8.8 7.8 7.8 7.7 8.4 13.3
13.1 16.6 19.6 15.4
Tobaceo products 7.8 9.2 13.2 16.8 15.7 14.7 15.7 14.3 10.5 11.6 10.2 3.8 5.0 5.7 4.8
Textile products 45.3 64.2 96.2 1129
1128 1516 131.3 1628 1489 1427 1431 1451 106.0 1225 120.6
121.2 1158
Leather products 15.3 18.4 28,7 32.5 44.0 33.5 40.1 36.4 34.8 34.3 32.8 237 254 %gg .
Rubber products 2.5 37 6.7 147 47.6 21.4 222 23.9 229 26.6 22.8 15.6 16.8 20.1 18.6
Paper products 6.8 9.6 14.8 20,0 28.7 25.7 31.5 3.7 29.5 311 33.3 28.8 31.2 32.8
33.0 31.0
Printing and publishing 41.9 71.3 103.6 1209 1439 1439 1691 1B0.0 179.1  191.6 207.8 1527
1524 170.3 2045 1432
Chemical products 239 30.5 47.5 59.4 95.0 65.4 74,0 71.6 63.5 66.9 72.9 53.6 64,4 70.0
69.4 60.5
Petroleum and coal
products 3.0 4.1 6.0 9.9 21.2 16.2 2L6 213 16.2 16.9 18.8 12.7 18.2 19.0
19.1 18.7
Stone, clay and glass
products 13.9 20.3 29.3 335 41.3 34.7 43.4 48.9 44,1 45,0 43.2 25.9 32.8 371
36.9 36.2

Q13
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Establishments with Establishments with
Products Valued at $500 or More Products Valued at $5,000 or More
MAJOR GROUPS 1899 7904 1909 1914 1979 1921 1923 1925 1925 1927 1929 1933 1935s 1937 1939
AND TOTAL T Excluding
. “xcludin
MANUFACTUR- (. g
ING uedi Central-
NG {continued) A qministrative-
Office Including Central-Administrative- Excluding Central-Administrative-
Employeces Office Employees Office Employees
Group
Forest products 337 46.8
47.1 65.1 68.0
467.3 71.6 67.2 78.6 79.7 79.2 75.1
752 77.9 44.8 51.6 58.9
57.7 54,3
Iron and stee] products 211 36.3
29.0 44.6
452 52.2
77.3 124.7 938 1144 1201 — 1060 107.1
1053 110.0 69.1 86.2 108.0
106.1 96.3
Nonferrous-metal products  12.1 18.4 29.5 350
32,5 47.9 7.5 45.7 44.3 43,0 45,5 51.6 32,9 43.1 49.7
50.3 439
Machinery 45.5 66.2
72.1 109.9
109.3 138.0
116.2 213.2 1699 2049 198.1 181.3 1959
197.6 2225
222.8 127.4
126.5 169.1  213.3
211.¢0 1775
Transportation equipment  10.4 13.3
pe e 14.4 26.5 36.0
35.8 90.4 55.1 68.6 68.8 65.0 61,6 67.0 40.2 52.8 74.3
78.3 74.9

Footnote on next page.
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Number of Salaried Workers in Manufacturing Industries (Unit: 1,000)

Establishments with
Products Valued at $500 or More

Establishments with

Products Valued at $5,000 or More

MAJOR GROUPS 7899 1904 1909 7914 1919 1927 1923 1925 1925 7927 7929 1933 7935 7937 1939
AND TOTAL :
MANUFACTUR. cluding
ING (concluded)  pgminisirative-
Office Including Central-Administrative- Excluding Central-Adrministrative-
Employees Office Employees Office Employees
Group
Miscellaneous products 9.3 14.0
14.5 24.4
26.0 338
34.0 46.9 38.7 45.4 45.0 431 44.0
43.5 43,2 28.1
28.9 37.0 39.6 35.3
TOTAL 3476 4923
492.9 748.1
749.7  908.2

910.7 1,368.0 1,087.7 1,279.8 1,270.6

1,186.0 1,223.8
112233 1,288.7
12889 880.5
879.9 1,055.1 1,215.8
12147 1,045.5

& In 1935 and earlier years manufacturers were requested to report all corporate officers; after 1935, only those devoted wholly or chiefly to manufacturing. The

resulting incomparability is slight.
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PROPRIETORS AND FIRM MEMBERS 221

report, from a value ol products of 3500 in 1919 to one of $5,000
mm 1921; (3) because the biennial censuses are less adequate in
coverage thun the quinguennial! That proprictors and firm
members are concentrated in the small establishments hardly
requires demonstration.? I we assume that to every establish-
ment excluded 'by the change 1n the minimum value of products
between 1919 and 1921 there corresponds one proprictor or firm
member, then we must conclude that the change in the minimum
between 1919 and 1921 introduced a serious discontinuity in the
series for proprictors and firm members, because the number of
small establishments is very large.® * Shifts in scale of operation
and changes in prices would, on the same assumption, also intro-
duce serious discontinuities, as would reduction of coverage in
the biennial Censuscs.

Data on number of proprietors and firm members 1n 1899 are
omitted because the available figures cover hand trades and cus-
tom establishments, excluded {rom the later Censuses. An esti-
mate for 1899 and one for 1919 comparable with 1921 are given
for all factories combined in Table B-5,

1Sce the discussion in Appendix A, The Output of Manufacturing Indus-
tries, 1899-1937 (National Bureau of Economic Research, 1940).

2 Small establishments are most often unincorporated. Further, almost every
establishment requires a proprictor or firm member: unincorporated estab-
lishments are less frequently associated with central administrative ollices.
tsee Table 2, 1929 Report, Vol 1, p. 93, In 1929, 24,000 out of 102,000 estab-
lishments controlled v corporations were operated by central administrative
offices; the corrvesponding fizures loy noncorporate congerns were 2,000 out of
109,000 Any supervision by one proprictor or partner of more than one
establishment is moie than connterbalanced by the supervision of one estab-
lishment by more than one parmer.

3 This assumption is not valid tor all fndividual industries because some
inedostries ave large scale and almost entively incorporated.

Plhis s peinted out in the Census: see [ooltnote § to Table 1, Ch. 3 of the
1929 Report, Vol. L, p. 12 Sce also p. 20, Vol. VI, of the 1909 Census.



TasLE B-3

Number of Proprietors and Firm Members in Manufacturing Industries (Unit: 1,000)

MAJOR GROUPS AND
TOTAL

Establishments with
Products Valued at $500 or More

Establishments with
Products Valued at $5,000 or More

MANUFACTURING 1904 7909 1914 1919 7921 1923 1925 7927 1929 1939
Group
Foods 49.4 61.5 59.0
61.7 62.3 43,8 39.2 34.5 35.0 376 36.4
Beverages 6.3 7.2 7.2 6.2 4.2 4.5 4.0 4.8 4.5 3.8
Tobacco products 19.0 17.6 15.2 10.8 4.7 33 2.2 2.0 1.6 0.60
Textile products 21,9 26.8 26.9
26.8 32.8 30.5 28.0 23.8 26.7 235 19.2
Leather products 6.0 5.8 6.6 5.7 3.6 3.2 2.8
2.7 2.7 2.3 1.5
Rubber products 0.10 0.10 0,087 0.098 0.095  0.11 0.23 0.10 Q.11 0.16
Paper products 1.7 1.6 1.4 1.4 1.4 1.1 1.0 0.86 0.81
0.84
Printing and publishing 29.3 31.3 3z2.1 29.5 22.0 17.9 i8.2 18.4 14.8
18.2
Chemical products 5.0 5.7 5.6 4.9 33 2.5 2.4 2.4 2.1 2.4
Petroleum and coal products 0.27 0.28 0.18 0.21 0.18 0.20 0.096  0.058  0.067
0.24
Stone, clay and glass products 11.8 17.2 14.7 11.5 7.5 5.8 6.0 5.3 4.8 3.9
Forest products 40.0 58.6 47.2 44.0 21,1 17.3 16.6 131 21.6
15.3
Iron and steel products 23 2.1 1.9
3.6 iz iz 2.5 2.4 2.5
2.3 2.2 1.9
1.8 2.4

8388

d XIANdAIJd4AV



MAJOR GROUPS AND

Establishments with
Products Valued at S500 or More

Establishments with
Products Valued at 85,000 or More

TOTAL
MANUFACTURING 1904 7909 1914 1919 19271 7923 1925 1927 1929 1933 1935 1937 1939
(concluded)
Group
Nonlerrous-metal products 6.4 8.7 9.8
2.6 9.8 7.2 6.1 5.3 4.9 4.7 2.3 3.0 34 4.3
Machioery 10.6 111 10.8
9.4 9.5 8.3 6.5 5.7 6.1
6.2 5.3 4.4 4.3 4.6
4.5 6.3
Transportation equipment 8.0 8.2 8.1
7.1 4.6 2.7 2.1 1.2 0.98 1.0 0.42 0.66 0.80
0.83 1.0
Miscellaneous products 7.0 8.2
8.4 9.3 10.8 7.3 7.2 6.6 6.2
5.9 5.5 il 4.5 4.6
4.5 6.1
TOTAL 225.0 272.2
2724 256.0
257.8 2477 1715 1476 132.9 132.0
131.8 1325 723 81.3 99.0
97.8 122.6
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224 APPENDIX B

Explanatory Note to Table B-4: Number of Nonfactory
Personnel in Manufacturing Industries

This table contains the number of nonfactory workers employed
in manufacturing in 1935, 1937 and 1939; that is, manufacturing
employees not listed in Tables B-1, B-2 and B-3.

In order to conserve space we do not give the figures for indi-
vidual industries. The indexes in Appendix F below indicate the
importance of nonfactory personnel in many individual indus-
tries. For 1935, these are persons within the factory engaged
wholly or chiefly in distribution; for 1937, all persons engaged
in manufacturing activities but not reported as wage earners,
salaried persons, proprietors or firm members; for 1939, all per-
sons on factory payrolls engaged wholly or chiefly in distribution,
construction, and other nonfactory activities.

As noted in Appendix A, persons engaged in mining and lum-
bering activities intimately connected with factory operations
have always been counted as regular factory workers. It is not
certain, however, to what extent the types of workers counted as
nonfactory personnel in 1935-39 were reported as regular factory
workers in earlier years.! The main question concerns factory
employees engaged in distribution, transportation and construc-
tion activities.

Drivers of delivery wagons, and salesmen associated with a
separate sales office to which the factory turns over its products
at a given price are cxcluded from the Census.”? This treatment
is consistent with the Census definition of factory value of prod-

1 Mention should be made of the Census treatment of certain other classes
of workers. Persons working at home on materials furnished by a manufae-
turer are excluded. Contract workers (workers employed outside the plant by
an independent contractor) alsc arc excluded, though they may be counted
in a separate manufacturing industry (e.g., clothing—contract factories).
“Wage earners employed indirectly” are included. These are wage earners
who, in some factories, actually work for the establishment in the same build-
ing as others but do not appear upon its payrolls, being indirectly employed
and paid through superintendents, heads of departments, foremen, and the
like. The numher and compensation of the workers are estimated and in-
cluded with the corresponding figures for regular payroll employecs.

2That is, an effort is made by the Bureau of the Census to cxclude them.
S<13e Appendix Table B-1, note to the item on ice, concerning delivery em-
ployees.
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ucts as the f.o.b. value. If, however, the value of products is that
reported by the selling department associated with the factory,
then the salesmen of the establishment are included.® Thus the
1909 schedule requested that the number of “clerks, stenogra-
phers, salesmen, and other salaried employecs” be reported; that
“all salaried ofhicials . . . who devote all or a considerable pro-
portion of their time to the busincss” be included. It specihed
further that traveling salesmen were to be included if there was
no separate selling department to which the product of a factory
was turncd over at a given value or price. The 1919 and 1929
schedules and instructions contain essentially the same specifica-
tions. In the 1933 schedule * the inquiry on number of persons
engaged does not, however, mention salesmen. Only proprietors,
officers, administrative employees, clerical employees (clerks, ste-
nographers, and bookkeepers) and wage earners are specified.

The 1935 schedule states: “If you maintain a separate sales
department, do not include data for it in your report for the
Census of Manufactures; give these data only in the report for
the Census of Business, on the last shect” (the latter is a special
sheet rcquesting distribution and merchandising activities, ap-
pended lor the first time to the 1935 schedule—see below). The
iquiry concerning personnel requests the number of clerical
employees—"clerks, stenographers, bookkeepers, timekeepers, and
other clerical employees . . . whether in the office or in the fac-
tory.” Salesmen are not mentioned. The separate “Manufactur-
er's Distribution Report, 1935,” appended to the usual schedule,
required that employecs engaged in distribution be enumerated.
The question reads:

JA Employees engaged in distribution
(Include only those employees who devote all or the major
portion of their time to distribution activities, such as
selling, advertising, sales promotion, credit, billing, install-
ing, or servicing goods sold, etc. Do not include any em-
38ce p. 36 of the Instructions previousty cited in Explanatory Note to

Table B-1.
1 For 1931 the number of salaried cmplnyccs was not l‘cquestcd.
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ployees used primarily in production or in your sales office
or branches, if any, located apart from the plant.)

a) Number of paid officers and employees, as described
above, full-time and parttime.........................
b) Number of these, if any, that are also included under
Inquiries 4 and 5, page 2 [i.e, in the manufactures
schedule] ....... ... ..

Some 520,000 persons were reported under (a), and of these, 190,-
000 under (b).5 In other words, 330,000 persons engaged in dis-
tribution within the manufacturing plant (but whose productive
activities were not included in the value of products of manufac-
turing plants} were excluded from the 1935 figures. These are the
employees covered in the table below.

In 1937 there seems to have been a repetition of the situation
of 1935. The 1937 schedule requested “the total number of em-
ployees in this plant not reported under Inquiries 4 and 5 or on
the Administrative schedule”; and manufacturers were requested
to “allocate data for personnel and other items” if the books gave
only combined figures for manufacturing and other activities.
As indicated in the table following, about 170,000 employees
were reported in 1937 as working in the factory but not listed as
wage earners or salaried persons.

Finally, for 1939, the Census schedules asked for separate re-
ports on the following classes of employees in the plant: employ-
ees whose duties are concerned wholly or chiefly with manufac-
turing; “those engaged in distribution” (selling, advertising, sales
promotion, credit, billing, installing or servicing goods sold, and

3 The plants reporting these persons made 49 percent of total net sales in
1935. It is not clear whether the other establishments had no such employees,
or had reported them as ordinary factory employees. See Distribution of Man-
ufactures’ Sales, Census of Business, 1935 (Washington, April 1937), p. 23.

Since printing and publishing was not completely covered by this inquiry,
the figures cited above are understatements.
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other distribution activities); those engaged in “major construc-
tion and major repair work” in the plant; and “all other employ-
ees.” It is at least possible, and indeed it is likely, that employees
formerly reported as manufacturing workers were moved into
the other three categories in 1939, and are therefore included in
the figure of 686,000 given for 1939 in the table following.

It appears reasonable to conclude that changes occurred be-
tween 1933 and 1935 (or perhaps between 1929 and 1935) in the
coverage of distribution employees; and between 1935 and 1937
and again between 1937 and 1939 in the coverage of all nonfac-
tory employees. The assumption that some of the nonfactory
employees reported in the 1935, 1937 and 1939 Censuses were
included among production employees in Censuses prior to 1935
is based, first, upon the wording of the earlier schedules in which
salesmen and all corporate officials are specifically mentioned as
production employees, while they are not so mentioned in later
schedules; second, upon the fact that there was no special inquiry
to emphasize the distinction between manufacturing and other
employees, as there was in 1935, 1937 and 1939.¢ From the figures
cited it appears, however, that the breaks, if any, were not serious
for all factories combined, although they were important for
some individual industries. In 1935, for example, in as many as
65 industries the number of distribution employees amounted
to more than 10 percent of the number of production employees.
The indexes given below in Appendix F throw additional light
on this point.

8 A distinction must be made between instructions on the schedule itself
and instructions in the separate booklets entitled “Instructions for Preparing
Reports.” The latter are much more explicit. Thus, directions in the 1919
“Instruction to Special Agents” stress the need for consistency of treatment of
selling departments: either the value of product reported is the value re-
ceived by the selling department and at the same time salesmen employed in
the department are included among the salarvied workers, or the value is the
transfer value to the department and salesmen are excluded,
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TasLE B-4

NUMBER OF NONFACTORY PERSONNEL IN

MANUFACTURING INDUSTRIES
Major Groups and Total Manufacturing

APPENDIX B

Unit: 1,000

Group 1935 1937 1939
Foods 100.0 60.9 147.5
Beverages 13.4 9.0 47.0
Tobacco products 4.2 5 38
Textile products 51.0 2.2 63.9
Leather products 9.9 1.3 8.3
Rubber products 5.2 23 10.4
Paper products 8.8 4.4 20.3
Printing and publishing 28 12,5 85.0
Chemical products 23.2 10.6 52.5
Petroleum and coal products 3.1 5.2 15.9
Stone, clay and glass products 9.2 4.3 19.3
Forest products 20.4 10.0 30.0
Iron and steel products 15.3 11.5 37.3
Nonferrous-metal products 10.3 2.0 24.4
Machinery 32.9 17.6 76.7
Transportation equipment 7.3 4.7 19.2
Miscellaneous products 12.7 6.0 25.2
TOTAL MANUFACTURING 3274 171.9 686.5

a Book, job and music printing and publishing only.
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Explanatory Note to Table B-5: Aggregate Number of
Personnel in Manufacturing Industries

This table brings together, for total manufacturing, the detailed
data shown in preceding appendices, togcther with certain esti-
mates needed to round out the picture. The resulting table shows
all types ot personnel in manufacturing industries during each
of the Census years 1899-1939. The numbers are not strictly com-
parable from year to year, but the incomparabilities are slight,
as is indicated by the more detailed data given in Appendix
Tables B-1 to B-4, inclusive. The number of wage carners is the
average number employed during the year. Practically all other
figures relate to the number on the payroll in a single week, usu-
ally the week including December 15.



TasLE B-5

AGGREGATE NUMBER OF PERSONNEL IN MANUFAC-
TURING INDUSTRIES, CENSUS YEARS, 1899-1939

Unit: 1,000

_ Total of
Salary Earners Pro- Preceding Columns  Workers
In In prietors In In not
Census Wage Facto- TFactories  and Facto- Factories Covered
Years Earners ries? and Central- Firm ries and Central-
Adminis- Mem- Adminis- Preced-
trative bers trative ing
Offices® Offices  Totalsd
ESTABLISHMENTS WITH PRODUCTS VALUED AT $500 or MORE
1899 4,496 348 219e 5,063
1904 5,173 493 225 5,891
1909 6,256 750 272 7,278
1914 6,592 911 258 7,761
1919 8,445 1,368 248 10,061
ESTABLISHMENTS WITH PRODUCTS VALUED AT $5,000 or MORE
1919 8,403 1,368¢ 188 9,975
1921 6,469 1,088 171 7,728
1923 8,187 1,194 1,280 148 9,529 9,615
1925 7,862 1,184 1,271 133 9,179 9,266
1927 7,845 1,221 132 9,298
1929 8,361 1,288 1,496 132 9,781 9,989
1931 6,155
1933 5,797 880d 72 6,749
1935 7,194 1,056 81 8,331 327
1937 8,553 1,215¢ 1,346 98 9,866 9,997 172
1939 7,869 1,045 ' 123 9,037 686

e Estimated in part. It was assumed that the 60,000 establishments with products
valued at between §500 and 35,000 were each managed by one proprietor, thus
vielding an estimate of 188,000 proprietors and firm members (248 — 60 = 188).

b Includes some workers in central offices not reported separately.

¢ Includes a small number of wage earners and proprietors in central-adminis-
trative offices, not shown separately in most years.

d For 1935, persons within the manufacturing plant engaged wholly or chiefly
in distribution activities; for 1937, all persons in the plant not reported in pre-
ceding columns; for 1939, all persons on factory payrolls engaged wholly or chiefly
in distribution, construction, and other nonfactory activities.

o Estimated in part. The figure reported in the 1899 Census is 330,000, exclusive
of hand trades but inclusive of nine industries not canvassed in later Censuses
and of proprietors and firm members in 66,000 custom mills and factories, Ex-
clusive of the nine industries the figure is 304,000. This was further reduced by
85,000, the estimated number of proprietors in the 66,000 custom establishments
(85,000 = 66,000 x 1.29, where 1.29 is the average number of proprietors per
nonincorporated establishment in 1899).

f Includes only salaried officers whose duties were ““concerned wholly or chiefly
with manufacturing.”

e Assumed equal to the corresponding figure for establishments with products
valued at $500 or more.

230



Appendix C

Hours Worked in Manufacturing Industries,
per Week per Wage Earner



Appendix C

Hours Worked 1n Manufacturing Industries,
per Week per Wage Earner

INTRODUCTORY NOTE

Tuis appendix consists of two tables. Table C-1 gives available
annual data on both full-time and actual hours of work in all
factories combined, {or the years 1899-1939. Footnotes to this
table describe the sources of the figures.

In the second table, C-2, we present hours data for individual
industries for Census years 1909-39. These data cover only indus-
tries for which we have been able to compute indexes of physical
output and employment, and are given only for those Census
years to which the indexes apply. Data for some other industries
and other years arc available in the sources cited, which are as
follows: NICB refers to the National Industrial Conference Board
(Wages, Hours and Employment in the United States, 1914-1936,
and later supplementary publications); BLS, to the Bureau of
Labor Statistics (Hours and Earnings in the United States, 1932—
40, Bulletin No. G97), and to unpublished estimates preparced by
Witt Bowden and presented here through the courtesy of A. F.
Hinrichs, Acting Commissioner of Labor Statistics; and Census, to
the Census of Manufactures (Census of Manufactures: 1939, Man-
Hour Statistics for 171 Selected Industries, prepared by AL F. Beal
and published jointly by the Department of Commerce and the
Department of Labor, and similar publications for 1933, 1935,
and 1937; and the Census of Manufactures report for 1909).
Other sources are specifically noted.

Sometimes the Census and BLS industry classifications bearing
the same title really refer to different industries. At other times
different titles refer to the same industry. This difhculty occurs
also among Census and NICB industries and NICB and BLS in-
dustries. Reconciliations of the BLS and the Census industry
classifications. and of the NICB and Census classifications (gen-
erously sent to us by the Bureau of Labor Statistics and by the
National Industrial Conference Board) are too long to reproduce
here. We have, however, used this information in matching the
BLS and NICB data with the Census industries. The percentages
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TasrLe C-1

ALL MANUFACTURING INDUSTRIES COMBINED
Average Hours of Work per Week per Wage Earner

Full-Time Hours Actual Hours
Dept. of
Commerce
and Labor  Census National Bureau National Census
Year —Bureau of of Industrial of Industrial of
Labor Manufac- Conference Labor  Conference Manufac-
Statistics tures Board Statistics Board tures

(a) (b} (c) (d) (e) ()
1899 59.1
1900 59.0
1901 58.7
1902 58.3
1903 57.9
1904 57.7
1905 57.7
1906 57.3 -
1907 57.3
1908 56.8
1909 56.8 56.8 52.7
1910 56.6
1911 56.4
1912 56.0
1913 55.5
1914 55.2 55.1 54,9 51.0 51.5
1915 55.0
1916 54.9
1917 54.6
1918 53.6
1919 52.3 50.8 47.8
1920 51.0 49.9 471 48.2
1921 50.7 50.3 49.6 45.2 45.6
1922 51.2 49.9 471 492
1923 51.0 51.1 49,9 47.3 49.2
1924 50.4 49,7 45.4 46.9
1925 50.3 49.8 46.3 48.2
1926 50.3 49.8 46.5 48.1
1927 49.5 46.3 47.7
1928 49.6 46.1 47.9
1929 50.6 49.6 45,7 433
1930 48.6 435 439
1931 48.0 4.7 40.4
1932 47.9 38.2 34.8
1933 37.8 36.4 38.1
1934 34.5 34.7
1935 36.5 37.2 36.4
1936 391 39.5
1937 40.8 38.6 38.7 37.2
1938 40.3 35.5 34.3
1939 40.3 37.6 37.6 37.0
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of coverage of the Census, the Bureau of Labor Statistics, and the
National Industrial Conference Board samples of hours data vary.
The Census coverage is greatest and that of the NICB samples is
smallest, though not always in every industry.

The data for individual industries represent actual hours
worked per week per worker in every case, except those for 1909,
which are “full-time” or “prevailing” hours of labor per week,
reduced to approximate actual hours.! The figures are annual
averages except 1n the case of those for 1914, which relate to July
only.

L As published in the Census, the 1909 figures are presented in the form of
open-end frequency distributions, thus necessitating estimation of the mean
value in each of the cdasses, including the open-end classes, in order to secure
a mean covering the entire distribution. The 1909 full-time figures {or every
industry have been reduced by the percentage difference between actual and
full-time hours worked in all factories combined in 1909. This is hardly a
satisfactory expedient, vet it is better than none at all.

Footnotes to Table C-1.

» Based on data for 14 industries taken from the Nineteenth Annual Report of the
U. 8. Commissioner of Labor {1904) and later reports of the Commissioner, and
bulletins of the U. S. Bureau of Labor Statistics; see Paul H. Douglas, Real Wages
in the United States, 18901926 (Houghton Mifflin, 1930), p. 116. The series for 1899-
1903 differs only slightly from an average computed from figures published in the
Nineteenth Annual Report covering 456 occupations in 48 industries; see Leo Wolman,
Hours of Work in American Industry, Bulletin 71 (National Bureau of Economic
Research, 1938).

b Computed from frequency distributions published in the U. 8. Census or
Manufactures: 1909-21, by P. F. Brissenden Earnings of Factory Workers, p. 354;
1923 and 1929, by Leo Wolman, op. cit.

¢ Covers 24 industries through 1932 (not including iron and steel), Wages in the
United States in 1937 (National Industrial Conference Board, 1932) and Leo Wol-
man, op. cit.; covers 25 industries beginning with 1937, The Conference Board Economic
Record (Mar. 28, 1940), and later releases. The 1914 figure is for July; the 1920
figure, for June-Dec. 1920; the 1922 figure, for July-Dec. 1922,

4 For 1932 -39, U. 5. Bureau of Labor Statistics, Hours and Earnings in the United
States, 1932-40 (Bulletin 697, 1942}, covers a large sample of establishments in
practically all manufacturing industries, For 1909-32 from Witt Bowden, “Wages,
Hours, and Productivity of Industrial Labor, 1909 to 1939, Monthly Labor Review,
Sept. 1940, and unpublished data provided by Mr. Bowden; derived, from data
for 12 industries, by dividing payrolls by average hourly earnings and by average
number employed, and adjusting to the level of hours in all manufacturing indus-
tries combined 1n 1909, 1919, 1929 and 1932, These levels were derived from the
Census full-time hours, after adjustment for under-time, except for 1932, which is
the 1932 level of the BLS series of actual hours for all manufacturing industries
combined. For 1919-23, based on figures presented in the National Research Project
report on Production, Employment and Productivity in Manufacturing already cited,

* Based on a sample of 25 industries; see M. A. Beney, Wages, Hours and Employ-
ment in the United States, 1914-7936 (National Industrial Conference Board, 1936),
pp. 44-47, The Conference Board Economic Record {Mar, 28, 1940), and later releases.
The 1914 ligure is for July; the 1920 figure for June-Dec. 1920; the 1922 figure,
for July-Dec. 1922,

{ For 1933, 32 industries; for 1935, 59; for 1937, 105; and for 1939, 171 industries.
A 52-weck year was assumed in converting the Census data, which are given on a
monthly basis. See A, F. Beal, Manhour Statistics for 105 Selected Industries, Census of
Manufactures: 1937, published by the Bureau of the Census and the Bureau of
Labor Statistics {rotoprinted, Dec. 1939}, and similar reports for other Census
years. The corresponding figures for the 32 industries for 1935 and 1937 are 36.3
and 36.9 respectively; see A, F. Hinrichs and A. F. Beal, in Monthly Labor Review
(June 1940),
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TasLE C-2

SELECTED INDIVIDUAL INDUSTRIES

Hours Worked in Factories, per Week per Wage Earner, Census Years, 1909-39

Indusiry Source 7909 1914 19271 1923 7925 1927 1929 1937 71933 1935 1937 1939
Foods
Bakery products BLS 40.5 426 417
Butter BLS 47.9 46.7
Cereals Census 371 35.6 39.3 37.4
Confectionery BLS 37.2 36.7 39.3 38.1
Feeds Census 40.8 39.7 43.6 41.7
Canned fish, fruits and
vegetables Census 56 359 379 36.9
Flour BLS 434 394 443 42.3
Census 57 43.8 39.8 44.3 42.2
Ice Census 63 49.7 49.2
Ice cream BLS 47.6 45.4 47.9 46.2
Meat packing NICB 55.8 469 49.7 49.6 50.2 50.6 49.0 448 40.6 39.8 40.1
BLS 51.9 53.5 54.2 53.5 52.5 433 40.4  41.0 40.6
Census 54 44.1 40.4 41.1 40.6
Sugar, beet BLS 49.0 42.1 42.6 42.9
Census 64 51.0 448 45.0 43.7
Cane-sugar refining BLS 385 410 376
Census 60 42.5 36.6 37.9 35.8
Beverages
Beverages, non-alcoholic,
and liquors, malt BLS 41,7 39.0 40.4  39.0
Liquors, distilled Census 55 39.7 38.9
Liquors, malt Census 38.8 39.5
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Industry Source 1909 1923 1925 1927 1929 1931 1933 19335 1937 1939

Tobacco products
Cigars and cigarettes BLS 35.0 37.2 35.6
Census 34.8 33.5 35.3 33.8
Cigarettes Census 32.7 341 35.2 345

Cigars Specials 48.8
Census 355 33.1 35.3 333
Chewing and smoking

tobacco BLS 38.8 34.9 36.2 341
Census 34.4 33.6 34.6 343
Tobacco products, total Census 50 34.4 335 35.2 33.8
BLS 37.1 354

Textile products
Carpets and rugs, wool NICBP 358 34.4 34.7
BLS 36.8 36.5 34.1 36.1
Census 53 35.1 35.8 33.2 35.0
Clothing, men's BLS 393 38.0 © 36.6 33.2 30.4 32.0 33.2
Census 31.6 33.5
Clothing, women’s, n.e.c. BL.S 31.9 31.8 339
Cotton goods® BLS 47.8 454 49.9 47.0 45.1 41.4 34.6 36.2 36.7

Census 55

40.2 33.7 354 36.3

& Based on a sample covering 25 percent of the wage earncrs
in the industry, collected by Rossmore, Robbins and Co.
See H. Magdoff, I. H. Siegel, and M. B. Davis, Production,
Employment, und Productivity in 539 Manufacturing Industries, 1919~
36, Part T'wo (National Research Project, Philadelphia, 1939),

p. 217.

b The NICB designation 1s “‘Other woolen products’ and ap-
plies principally to rugs, according to the NICB.

¢ The available NICB serics relates to cotton manufacturing
in the Northern states alone, An NICB series for “*cotton-south’
iz available for the period through 1928, but it is considered by
the NICB to be based on an inadequate sample.
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Hours Worked in Factories, per Week per Wage Earner, Census Years, 1909-39

Industry Source 7909 1914 7921 1923 1925 1927 1929 1937 1933 1935 1937 1939
Textile products {concluded)

Hats, fur-felt BLS 31.8 33.0 322

Census 50
Knit goods NICB 50.8 46.8 46.3 45.1 47.0 47.6 42,2 39.2 34.5 36.6 36.6
BLS 39.7 34.6 36.0 36.2
Census 54 38.4 34,1 34.9 35.8
Hosiery BLS 399 34.3 35.5 35.6
Census 38.6 33.7 34.7 35.6
Underwear BLS 39.3 34,5 35.7 36.9
Census 38.0 33.4 35.0 36.0
Quterwear BLS 36.3 37.1 37.0
Census 36.0 35.0 35.8
Shirts and collars, men’s BLS 323 34.0 349
Census 33.2 34,6
Silk and rayon goods ~ NICB 508 449 465 469 459 478 443 375 321 353 352
BLS 371 34.8 35,9 36.5
Census 53 37.8 34.5 35.0 36.6

Woolen and worsted

goods NICB¢ 53.1 45.9 47.5 441 45.1 46.4 41.8 395 37.3 35.0 36.6
BLS 47.8 47.4 46.9 454 45.4 41.3 36.8 35.3 36.4
Census 54 394 36.0 34.3 36.0
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Industry Source 1909 1914 7921 1923 1925 1927 1929 1931 1633 1935 1937 1939
Leather products
Leather NICB 50.1 46.6 47.6 47.5 45.8 47.6 45.2 41.8 3841 38.2 38.6
BLS 41.1 38.2 38.8 38.7
Census 54 40.2 38.0 37.8 37.8
Shoes, leather NICBe 53.6 45.7 45.6 45.8 45.2 44.2 44.5 39.6 3741 38.3 36.0
BLS 46.6 44.6 44.7 43.5 41.6 39.0 35.5 36.1 35.7
Census 52
Rubber products
Rubber goods, other BLS 379 375 391 389
Census 36.7 37.8 38.2
Shoes, rubber BLS 36.2 38.3 37.5
Census 36.0 35.3 34.3
Tires and tubes NICB 31.5 34.7
BLS 31.6 323 318 35.0
Census 31.3 31 34.2
Rubber products, total NICB 49.1 438 448 445 454 448 381 32.7 33.1 33.3 35.5
BLS 347 35.4 36.9
Census 33.8 341 35.8
Paper products
Paper and pulp NICB 53.9 49.2 51.8 51.3 51.5 521 441 41.1 39.6 42.1 40.7
BLS 40.6 38.9 41.0 40.3
Census 58 40.4 38.6 40.9 40.3
Paper Census 40.5 38.7 41.0 40.6
Pulp Census 40.2 38.2 40.6 39.3

4 Includes rugs and miscellaneous wool products up through 1933,

¢ Includes shoe cut stock and findings.
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Hours Worked in Factories, per Week per Wage Earner, Census Years, 1909-39

Indusiry Source 1909 1914 1927 1923 71925 1927 1929 1937 1933 1935 1937 7939
Printing and publishing
Printing and publishing,
total NICB! 46.5 444 455 45.8 46.2 459 42.5 38.6 37.3 39.2 38.1
BLS! 45.5 46.4  47.6 449 42.8 37.9 371 38.2 37.2
Census 47
Chemical products
Chemicals, industrial BLS 41.0 39.7 39.9 40.0
Rayon BLS 41.2 37.9 38.5 37.9
Census 39.8 37.1 3741 36.6
Chemicals, industrial, incl,
rayon and gases BLS 393 391
Census 58
Cottonseed products BLS 44.7 52.2 443
Census 65
Explosives BLS 352 359 39.6 38.9
Census 55
Fertilizers BLS 40.0 33.6 40.1 35.8
Census 57
Paints and varnishes NiCB 52.5 47.3 49.8 52.7 50.5 51.8 444 403 39.9 41.2 407
BLS 40.5 39.8 41.2 40.5
Census 52
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Indusiry Source 1909 1933 1935 1937 1939
Chemical products (concluded)
Soap BLS 40.5 38.0 39.8 39.8
Census 52 39.5 37.4 38.4 38.1
Chemical praducts, total NICBe 39.2 39.3 399 39.5
BLS 38.8 40.5 39.5
Petroleum and coal products
Petroleum refining NICB 36.4 36.4
BLS 37.9 35.0 36.0 36.1
Census 55 38.9 355 36.0 371
Stone, clay and glass products
Cement NICB 37.8 38.4
BLS 341 33.9 38.8 38.2
Census 01 343 38.3 37.9
Clay products BLS 32.2 35.8 40.2 37.8
Census 35.4 38.8 37.5
Glass BLS 35.9 35.4 3741 352
Census 52 36.0 36.2 35.4
Lime Census 57 41.5 39.7

fWeighted combination of the two industries: printing, book
and job; and printing, newspapers and magazines.
& Weighted combination of the two NICB industries, chemicals

and paints and varnishes.

b Based on unpublished Census data supplied to the National
Research Project. See H. Magdoff, 1. H. Siegel and M. B. Dauvis,
op. cit., Part Two, p. 183, note 5.
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Hours Worked in Factories, per Week per Wégc Earner, Census Years, 1909-39

Industry Source 1909 1914 71921 1923 1925 1927 1929 1931 1933 1935 1937 1936
Forest products
Lumber and millwork NICB! 53.0 477 49.5 49.1 47.7 45.4 40.1 354 39.3 401 39.6
BLS 37.6 43.1 38.9
Planing-mill products BLS 395 420 411
Census 39.7
Lumber-mill products,
n.e.c. BLS 444 458 45.7 454 430 374 37.2 43.3 38.4
Census 56 37.4
Iron and steel products
Blast-furnace and steel- ,
mill products NICB 57.0 54.1 57.7 53.6 53.1 54.9 43.4 34.0 342 36.6 34.6
BLS 48.1 45.6 45.2 45.7 35.0 32.5 34.9 38.7 35.5
Census 58 348 36.4 38.5 35.7
Blast-furnace products Census 66 57.6% 381 397 423 378
Cast-iron pipe BLS - 297 31.0 37.8 36.4
Census 36.7 371
Steel-mill products Census 57 34.7 362 383 357
Tin cans and tinware  BLS 38.3 39.2 38.8
Census 38.8 37.5
Wire, n.e.m. Census 55 371 37.9
Wrought pipe, n.eem.  Census 34.5 36.0
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Industry Source 1909 1914 1921 1923 1925 1927 1929 1931 1933 1935 1937 1939
Nonferrous-metal products
Clocks, watches and
matcrials BLS 37.7 39.9 40.5 37.9
Copper Census 55 44.9
Lead Census 55 42.3
Zinc Census 58 39.3
Nonferrous-metal
products, n.c.c. BLS 35.6 39.3 39.6 39.6
Census 394 40.3
Primary nonferrous
metals BLS 38.9 41.3 38.2
Census 42,4 39.5
Mackinery
Agricultural implements NICB! 52.0 41.3 49.5 49.9 49.2 49.6 35.5
Refrigerators, mechanical Census 38.0 36.8
Typewriters BLS 36.3 38.2 40.2 37.3
Transportation equipment
Automobiles, incl. bodies
and parts NICB 51.4 4.7 47.7 47.3 46.4 = 46.8 36.9 36.0 37.4 353 34.9
BLS 47.1 45.5 43.8 42.8 35.6 352 371 359 35.5
Census 53 343 37.6 35.2 34.9
Cars, railroad BLS 35.2 394 36.0
Census 53
Locomotives, n.e.m. BLS 34,4 43.7 36.7
Census 56
Ships and boats BLS 31,0 32.8 37.1 38.0
Census 52

i Includes the minor industries boxes and cooperage; excludes
logging camps, a rather important branch of the sawmill industry.
i Weighted combination of the two BLS industrics, planing-
mill products and lumber-mill products, n.e.c.

k Derived from a special Census study. See Monthly Labor

Review (Aug. 1932), p. 263.
! Includes tractors.
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Appendix D

Note on Factory Output

Tue data on factory output utilized in this study are described
in detail in Chapter 2 and Appendix A of The Output of Manu-
facturing Industries, 1899—1937. This discussion is summarized
here very briefly.t

The indexes of output for individual industries presented in
this report are indexcs of physical, rather than pecuniary, output.
They measure those changes in the aggregate value of each indus-
try’s production which are attributable exclusively to the actual
changcs in physical quantities. Prices have been kept constant in
the computation of the indexes. Further, the indexes apply to
gross physical output rather than to net physical output. They
show the changes in the aggregate value of gross output which
are attributable to changes in the physical quantities of final
products. They do not measure the changes in the value added
by the industry in the process of manufacture with prices of final
products and of materials and other commodities consumed in
the fabrication of the final products kept constant. The indexes
for major groups and for total manufacturing also are indexes
of physical output. However, because “valuc added” rather than
“value of products” has been used as the weight in combining
the indexes of the component individual industries, the group
and total indexes do purport to measure net output, at least to a
first approximation.

Output may be classified in terms of products as well as in
terms of industrics. But since employment is given only by indus-
tries, we have prepared our indexes of output to correspond with

1 The indexes of output for 1809-1937 arc all taken from the volume cited,
except for a few revisions and additions, which are noted below in Appendix
F. The indexes for 1869-99 and 1437-38 were constructed in a manner con-

sistent with that tollowed for the 1899-1937 indexes, and, like the 1899-1937
indexes, are based largely on data collected in the Census ol Manufactures.
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248 APPENDIX D

the employment series. For this reason the measures in this vol-
ume relate to the industry which specializes in the products that
give the industry its name. For example, we present indexes for
“oleomargarine, not elsewhere made.” The establishments in this
industry devote themselves primarily to the production of oleo-
margarine. Yet a large amount of oleomargarine is made also as
a secondary product in the meat-packing industry. Therefore,
the number of persons employed in the “oleomargarine, not else-
where made” industry is considerably fewer than the total num-
ber actually engaged in the manufacture of oleomargarine; and
the changes in the former do not necessarily correspond to the
movements of the total. A somewhat similar difficulty occurs in
the case of “butter,” the indexes for which relate only to factory
production, though a considerable (and changing) fraction of
butter production takes place on farms.

Because our interest is concentrated on the relation between
output and employment, it is necessary to pay particular atten-
tion to the degree to which the two are comparable. So far as out-
put is concerned, a difficulty arises because the Census does not
always collect data on the physical quantity of all the products
of an industry. We have used a “coverage adjustment,” following
Frederick C. Mills, by which we may pass from the sample of
quantity data for an industry to the total output of the industry.
This adjustment has both a priori and empirical justification
and, it is safe to say, usually surmounts the difficulties raised by
incomplete coverage. We have already noted certain of the dis-
turbing characteristics of the employment figures, but since the
Census has on the whole defined factory employment in such a
way as to make the resulting figures consistent with output, seri-
ous problems on this account rarely arise. There is, however, one
incomparability which should not be minimized. This occurs in
the measure of output, or, according to the point of view, in that
of employment. There are changes from time to time in the de-
gree to which manufacturers of complex products make their own
parts. Correspondingly, there are changes in the number em-
ployed. When parts are made outside the industry, the number
of workers employed per unit of final product as recorded is
smaller than when parts are made within the industry. More con-
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cretely, less men are needed merely to assemble a motor car than
to produce the component parts from stecl and rubber, and then
to assemble them. On this sort of change there is little readily
available information. Fortunately, this kind of incomparability
ariscs only In a relatively few industries.

In general the indexes of output are essentially estimates, Lack
of detail in the Census data, and incomplete and changing cov-
erage of each industry’s output by the Census data on physical
quantities, make this statement necessary. We have, however,
used every available detail and made elaborate adjustments for
coverage in order to render these estimates as reliable as possible.
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Appendix E

Note on Data Concerning
Manutacturing Capital

Various data on capital assets, capital investment, and capital
assets per worker have been cited in this report. These data are
presented in detail in the accompanying tables, with footnotes to
describe sources and methods of estimation. This appendix con-
tains also a discussion of the changes indicated between 1904 and
1937 in capital assets held by all factories combined, in order to
convey to the recader some idea of the peculiar pitfalls surround-
ing data on capital.

In 1904, the only year in the early part of the period covered
in this study for which reasonably adcequate figures are available,
the aggregate book value of land, buildings and equipment re-
ported by manufacturcrs to the Bureau of the Census was 5.7
billion dollars (Appendix Table E-1).! The corresponding 1937
figure, explicitly net of depreciation and depletion reserves, is
23.3 billion dollays. The percentage increase in book values be-
tween 1904 and 1937 is therefore about 300. This is probably an
understatement of the rise because it is likely that some if not
many of the manufacturers failed, in 1904, to deduct deprecia-
tion and depletion reserves, reporting gross book values in that
year rather than net. The inclusion in 1937 of nonmanufacturing
assets held by manufacturing corporations, assets excluded in
1904, only partly counterbalances this effect. Aside from these
qualifications, there are other points that must be considered be-
fore we may accept the rise of 300 percent in capital assets as a
pertunent estimate.

First, it must be noted, the prices implicitly underlying the
book valuations did not remain unchanged between 1904 and

! We have excluded asscts reported by railroad repair shops and gas com-
panies, thus eliminating the greater part of the assets of industries not treated
as manufacturing in recent Censuses. We do not cite the 1899 figure because
it covers hand trades and other industries.

253



254 _ APPENDIX FE

1937. Book values of capital assets are not identical with current
values or values expressed in fixed prices, and these have not
changed in the same ratio. Because the prices implicit in book
values increased, the rise in book values overstates the rise in
assets expressed in fixed prices. It is difficult, however, to state
exactly by how much these prices rose. About 80 percent seems
to be a reasonable figure.? We may say, then, that net capital
assets, in fixed prices, rose at least 120 percent between 1904 and
1937.3

We must consider also the fact that land is included and rented
property is excluded from the estimate of capital assets. Available
evidence indicates that land fell in relation to other capital as-
sets, but only slightly. Capital assets excluding land therefore
closely paralleled capital assets including land (Appendix Table
E-2). Rents paid for the use of property amounted to 72 million
dollars in 1904, and to 320 million in 1937. Capitalizing these at
10 years purchase, we have a value of rented property equal to
12 percent of owned property in 1904 and 14 percent in 1937.
Here also the changes are slight and approximately cancel one
another.

It seems fairly safe to conclude that capital assets utilized in
manufacturing, expressed in fixed prices, rose by at least 120 per-
cent during the 33 years between 1904 and 1937.% This compares

2 See Solomon Fabricant, Capital Consumption and Adjustment (National
Bureau of Economic Research, 1938), Table 50, for an index of prices under-
Iying net book values of business capital assets, 1918-35. Estimates for 1913-18
and 1935-37 were prepared in accordance with the procedure outlined in the
volume cited. They indicate that these prices in 1913 were about 62 percent
of prices in 1937. The estimates for 1904-13 are based simply on Frederick C.
Mills index of the prices of new processed capital goods (Economic Tend-
encies in the United States, National Bureau of Economic Research, 1932, p.
586), in which 1904 appears as 89 percent of 1913. Difficulties arise because
book values of assets purchased prior to 1913 are nsually based on 1913 prices
and not on original cost, but these are of minor importance in view of the
sort of data on book values and prices that are available. More serious, per-
haps, are revaluations, which were rather extensive just before 1904, during
the 1920’s, and in the depression following 1929. Little can be done about
these revaluations; the net eftect may be that we are overstating the rise in
prices.

34,00 = 1.80 = 2.22.

¢ We are ignoring such problems, relatively minor in the present context,
as arise from the ownership of nonmanufacturing assets by manufacturers,
and in general all incomparabilities between the establishment classification
in the Census and the enterprise classification in the income-tax reports.
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with a rise of 65 percent in the number of wage earners, 70 per-
cent in the total number of all personnel, 20 percent in the num-
ber of wage-carner manhours, and 200 percent in the volume
of physical output. Capital assets per worker or per manhour
therelore rose.

The preceding figures suggest that capital assets per unit of
product fell, on net balance, between 1904 and 1937. It must be
remembered, however, that the rise of 120 percent in capital as-
sets 1s a minimum estimate. The true rise may have been well
above the minimum,® but since we do not know by just how
much, no very exact conclusion about change in capital assets per
unit of product can be drawn from the available data. Perhaps
one may hazard the statement that if net capital assets held by
factories rose more rapidly than factory output between 1904 and
1937, the differential was not great. It is certainly true, however,
that the compounded growth in both quantity and quality of capi-
tal assets definitely exceeded that of output between these two
years.® And certainly betwecen 1904 and 1929 (or between 1904
and the average of 1929-37) capital assets rosc more in volume
than did output, as the annual data in Appendix Table E-1
indicate.

5In 1937 gross capital assets were 1.8 times net capital assets (Statistics of
Income for 1937, Part 2, p. 24). If the 1904 figure is taken to refer entirely
to gross capital assets and not at all to net, then the rise from 1904 to 1937
in gross capital assets was about 300 percent, and the rise in net capital
assets somewhar Iess than 300 percent but much more than 120 percent.
(Less than 300 because it is possible that the ratio of gross to net assets in
1937 was greater than the corresponding ratio in 1904, owing to the very low

level of gross capital formation during the 1930°5) This is an extreme assump-
tion, of course.

8 Qutput has also been aftected by quality changes, but hardly to the same
extent as capital assets,



TasLE E-1
ALL MANUFACTURING INDUSTRIES COMBINED

Estimates of Gross Capital Formation {Current Prices)
and Net Capital Assets (Book Valuation)

Unit: billion dollars

Gross Net Capital Assets (End of Year)
Capital Per Booksb Derivede®

Formation Un- Con- Un- Con-

Year (Excluding  consolidated solidated consolidated*  solidated
Inventories)s Reports Reports Reports Reports

1904 5.7
1915 0.6
1916 11
1917 1.7
1918 2.5 23.9
1919 2.2 24.6
1920 32 26.5
1921 1.4 20.6 26.6
1922 - 1.5 26.7
1923 21 24.9 27.2
1924 1.7 28.1 27.4
1925 2.0 27.7
1926 2.4 ' 28.8 28.1
1927 21 28.0 28.2
1928 2.3 29.2 28.4
1929 2.7 30.5 29.0
1930 1.9 31.3 28.7
1931 11 29.6 27.8
1932 0.6 27.6 26.6
1933 0.7 26.3 22.8 25.6
1934 1.0 22.2 24.8 22.2 24.8
1935 1.2 22,0 21.8
1936 1.5 228 21.8
1937 2.2 23.3 22.3

a Lowell Chawner, in Survey of Current Business {March 1941).

bThe 1904 figure is taken from the Census of Manufactures. It does not cover
railroad repair shops and other branches treated as nonmanufacturing in later
years. The other figures are from Statistics of Income for the respective years, ad-
Justed to include nonreporting corporations and unincorporated enterprise. Not
included in the Statistics of Income data for manufacturing are any manufacturing
companies that may have been placed in the category “combination, predominant
industry not ascertainable.”” This category was of importance only in 1921, 1923
and 1924, in which years the capital assets held by companies included in it
amounted in the aggregate to about one billion, 500 million, and again 500
million dollars, respectively.

¢ Estimates of net capital formation were derived from Chawner’s estimates of
gross capital formation, and depreciation charges reported in Statistics of Income.
These estimates were then cumulated and tied to the book values of capital assets in
1934 (shown in the preceding columns) to yield annual estimates of capital assets,
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Taple E-2

MAJOR GROUPS OF MANUFACTURING INDUSTRIES

Number of Wage Earners, Net Book Value of Capital Assets,

and Capital Assets per Wage Earner, 1904 and 1937

257

Capital dssels

Capital Assets

Number of Wage {excl. land) (excl. land)
Group Earners Net Book Value  per Wage Earner
1904 1937 1904 1937 1904 1937
unit: 1,000 unit: $1,000,000 unit: $1
Foods : 359 789 525.9 2,269 1,465 2,876
Beverages 68 86 299.2 562 4,400 6,535
Tobacco products 159 92 29.7 84 187 913
Textile products 1,179 1,834 740.4 1,703 628 929
Leather products 2606 332 112.4 142 423 428
Rubber products 44 130 20.4 235 600 1,808
Paper products 125 264 2048 1,272 1,638 4,818
Printing and publishing 230 353 223.0 651 270 1,844
Chemical and coal products 154 335 3195 1,415 2075 4,224
Petrolcum products 17 83 65.2 3,554 3,835 42819
Stone, clay and glass products 297 330 270.0 982 911 2,976
Forest products 757 709 370.5 1,142 489 1,611
Iron and steel products 478 954 759.6 3,284 1,589 3,442
Nonferrous-metal products 190 33 201.2 537 1,059 1,622
Electrical machincry 64 309 50.7 396 792 1.282
Machinery, other than electrical 436 802 436.8 1,128 1,002 1,406
Automobilcs, incl. bodies and
parts 12 479 8.0 982 667 2,050
Transportation equipment,
other than automobiles 200 150 141.0 434 705 2,893
Miscellancous products 136 220 60.4 467 444 2,123
TOTAL MANUFACTURING 5,173 8,584 4,845.3 21,238 937 2,474

Sources: Wage carners—Table B-1, above.
Capital assets, excluding land—for 1904, Census of Manufactures; for 1937, a
special tabulation of corporate income-tax return data, provided through the
courtesy of the U. 8. Bureau of Internal Revenue, stepped up to include nonre-
porting corporations and unincorporated enterprise,
Capital asscts, excluding land, per wage earner—derived from the preceding

figures,
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Appendix F

Indexes of Output, Employment, Manhours,
Employment per Unit of Product, and
Manhours per Unit of Product in
Manufacturing Industries

INTRODUCTORY NOTE

THE various indexes of labor input, output, and labor per unit,
given only in summary or chart form in the text of this report,
are presented in Table F-1 in full. They are supplied for every
manufacturing industry or group of industries for every year for
which we have data on both output and employment. Occasion-
ally data on physical output, and almost always data on employ-
ment, are available for industries and years not covered here, but
(except for the groups) these arc generally omitted because they
do not cover both series for the same year.

The indexes of physical output (described briefly in Appendix
D, above) are reproduced from The Output of Manufacturing
Industries, 1899-1937,! for the period covered by that volume,
with a few additions or corrections mentioned in footnotes to the
present tables. Output indexes for the period prior to 1899 and
for 1937-39 were computed along lines similar to those laid down
in the volume cited, and utilizing the same sort of data, mostly
from the Census of Manufactures.

The indexes of wage-earner employment are based on the
Census of Manufactures data given in Table B-1 above, except
those for the period preceding 1899 which are not reproduced
in the present report.? In the computation of the indexes of
wagc-carner cmployment due account was taken of all the dis-
continuities shown in Table B-1, whencver overlaps were pro-
vided by the Census, or whenever reasonable estimates of such
overlaps could be prepared. In a few cases, when the discontinui-

1 National Bureau of Economic Research, 1940.

2 The indexes of wage-earner employment were extrapolated beyond 1899
wia total employment, rather than wage earners alone, since there arc scveral
rather definite indications in the early Census reports and schedules that the
figures on employment covered all workers and not wage earners exclusively.
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ties seemed sufficiently serious and nothing could be done to
bridge them, part of the data had to remain unused.

The indexes of total employment (including wage earners,
salaried workers, proprietors and firm members) are based on
the Census data described in Appendix B, above. Except for total
manufacturing, the indexes are given only for 1904-39. The year
1931 is excluded in every case, whereas the year 1899 was not
covered, except for total manufacturing, because the published
1899 figures for proprietors pertain to custom establishments,
hand trades, and other plants excluded in later years. Various
items of information are available in the 1899 Census report on
the number of proprietors in such establishments, but it appeared
advisable to use this information only to obtain an 1899 figure,
comparable with later years, for all factories combined. The total
of salaried personnel tor 1933, including corporate officials, was
estimated on the basis of that year’s report for salaried persons
excluding corporate officials, and of corresponding figures for
1929 and 1935. No adjustment could be made for the break be-
tween 1904 and 1909 caused by the inclusion of central-office per-
sonnel among salaried workers in the latter year but not in the
earlier year. (Central-office personnel are not included in our
total employment indexes for the period following 1925.) The
break betwecen 1919 and 1921 caused by the exclusion after 1919
of establishments with value of products of $500 to 35,000, was
treated as follows: The series on salaried personnel was assumed
to be unaffected by the break, since few such persons are em-
ployed in small establishments. As for proprietors and firm mem-
bers, their number in plants with over $5,000 products in 1921,
expressed as a percentage of their number in plants with over
$5,000 products in 1919, was assumed equal to the corresponding
percentage for wage earners and salaried workers combined.?

3 Occasionally this assumption yielded an absurd result; ie., in effect it led
to a negative figure for the number of proprietors in 1919 in establishments
with a product of $500-35,000. An alternative procedure was then foliowed:
it was assumed that the number of proprietors in the class of establishments
with products valued at between $500 and $5,000 in 1919 was equal to the
number of establishments, and this number was then subtracted from the
total number of proprietors in all establishments with product over $500 to
yield the number of proprietors in establishments with product over $5,000,
a number comparable with that available for 1921, (This assumption was
used for total manufacturing to pass over the break between 1919 and 1921



Indexes of total employment, including nonfactory personnel
employed in factories, are given for the years 1935-39 in foot-
notes to the various tables below. The basic data on nonfactory
personnel are described in the note to Table B-4, and reasons are
there given for the beliet that some part of this personnel was
reported as wage earners, salaried persons or proprietors in years
preceding 1935. But since it is unlikely that all such persons were
reported prior to 1935, these indexes should be considered to be
maxunum cstimates of the number of all persons employed in
factories in 1935-39 relative to the corresponding number em-
ployed in 1929.

The data on hours of labor worked per week by wage earners,
given in Appendix C, were converted to indexes and multiplied
by the corresponding indexes of wage-earner employment to ob-
tain the indexes of manhours worked by wage earners presented
below. Where two estimatcs of manhours are given, “Estimate A”
was obtained by use of the Census and Bureau of Labor Statistrcs
data  shown in Appendix C, and “Estimate B” was obtained by
use of the National Industrial Conference Board series.

The indexes of employment per unit of product and of man-
hours per unit were derived by division of the appropriate in-
dexes of employment or manhours by the corresponding indexes
of output.’ Since the indexes were originally computed to more
significant figures than are published here, and then were rounded
off, somc apparent inconsistencies may be found, but none is
scrious.

The bases of the indexcs following are 1929, except when no
1929 figure is given, in which case the base is 1937.% The indexes
for total manufacturing are on the 1899 base.

The industries are presented by groups, with the groups ar-
ranged in the order set forth in earlier appendices; total manu-
facturing is given at the end of the table. Within each group the
industries are listed in the order most economical of space.

even though the first assumption noted would not result in absurdity. For
total manulacturing we found it worth while to examine all the Census data
in dcetail, arriving at the conclusion that the procedwre followed was most
satisfactory.)

41 data were available frem hoth Census and BLS sources, the former
were utilized.

5 Estimates of manhours per unit obtained from special studies are identi-
fied by footnotes describing the sources of these estimates.

¢ These are the “comparison bases.” The bases utilized in computing the
oririnal indexes of output are different; see The Output of Manufacturing
Industries, 1899-1937, Appendix A,
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TaprLe F-1

Indexes of Output, Employment, Manhours, Employment
per Unit of Product, and Manhours per Unit of
Product in Manufacturing Industries

FOODS
BAKING POWDER . SHORTENINGS

Employment per Employment

Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total* QOuwiput Earners Total* Earners Total*
1927 88 101 110 114 124 99 89 85 920 86
1929 100 100 100 100 100 100 100 100 100 100
1931 96 96 . 99 . 100 123 . 124 ..
1933 74 89 91 122 123 98 122 119 125 121

1935 73 89 92 122 126 134 162 156 120 i16
1937 63 79 80 125 126 148 164 162 111 110
1939 69 78 78 112 112 148 156 150 106 102

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Baking powder Employment 103 84 110

Employment per unit 142 133 159
Shortenings Employment 168 167 170

Employment per unit 125 113 115

BAKERY PRODUCTS=

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Ouiput Earners Total* Earners Total#* (ESTIMATE A)
1923 77 81 83 106 108
1925 80 80 81 100 102
1927 90 86 86 95 96
1929 100 100 100 100 100
1931 91 91 .. 101 ..
1933 74 91 89 122 119 . .
1935 88 109 163 124 116 87 96
1937 97 119 115 122 118 100 100
1939 102 115 110 113 108 94 91
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 117 120 124

Employment per unit 133 123 122

8 Combination of bread and cake and biscuits and crackers. Data on hours are not available
for these separately.
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BISCUITS and CRACKERSe BREAD and CAKE=
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earncrs Total* Earners Total*  Ouifat Earners Total® Earners Total*
1923 81 104 103 127 126 75 76 79 102 105
1925 86 96 95 112 111 78 77 78 98 101
1927 91 97 97 107 106 %0 83 85 93 94
1929 100 100 100 100 100 100 100 100 100 100
1931 BG 84 .. 98 .. 92 93 . 101 .
1933 78 8O 77 103 99 74 93 91 126 123
1935 2 86 83 90 87 86 113 106 131 123
1937 106 85 83 80 78 96 126 121 132 127
1939 113 86 82 76 73 99 121 115 122 116
*Lxcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Biscuits and crackers Fmployment 93 93
Employment per unit 98 83
Bread and cake Employment 122 130
Employment per unit 141 131

® IFor indexes of manhours and manhours per unit sce the combination bakery products.

CANE-SUGAR REFININGe

Employment per Man- Manhours
Employment Unit hours  per Unit)
Wage Wage Wage Earners
Year Output Earners Total* Larners Total* (ESTIMATE A)
1909 55 68 65 123 118 107 173
1914 66 81 79 123 120
1919 79 131 131 165 166
1921 74 111 112 150 151
1923 87 110 110 127 127
1925 106 104 104 98 99
1927 100 101 101 100 100
1929 100 100 100 100 100
1931 87 85 .. 98 .. .. .-
1933 77 83 82 107 106 02 106
1935 83 99 97 120 118 95 103
1937 89 101 100 113 113 100 100
1939 83 102 1 123 122 95 102
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 7935 1937 1039
Employment 98 104 107
Employment per unit 119 117 130

s For indexes back to 1899 sce the combination cane sugar, total.
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BEET SUGAR
Employment per Man- Manhours Man- Manhours
Employment Unit fours per Unit  hours  per Unit®
Wage Wage Wage Earners  Wage Earners
Years Output Earners Total* FEarners Total* (ESTIMATE A) (ESTIMATE B)
1899 6 26 .. 392 ..
1904 23 53 51 234 227 . .
1909 45 96 91 212 200 109 289
1914 68 107 104 156 152 .. .. .. ..
1919 67 157 154 233 228 .. . .. 205
1921 96 181 174 189 180 .- .. .. 133
1923 68 101 104 147 152 .. . . 138
1925 100 118 116 118 116 .. .. .- 135
1927 84 99 99 118 118 .. .. . 104
1929 100 100 - 100 100 100 .. .. .. 100
1931 107 83 .. 78 . . .. .. 82
1933 151 143 133 04 88 130 102 .. 77
1935 111 123 121 111 108 98 106 .- 80
1937 120 125 122 104 102 100 160
1939 149 139 133 93 89 108 87
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 7935 1937 1939
Employment 121 128 138
Employment per unit 109 107 92

» Crop years; sce Appendix B-1, Foops, footnote /.

P Derived from a series on “manhours per 100-pound bag of sugar produced,”
R. K. Adamson and M. E. West, Productivity and Employment in Selected Industries:
Beet Sugar (National Rescarch Project in cooperation with National Bureau of Economic
Research, Philadelphia, 1938), p. 79. The data are based on a field study of 31 factories.

CONFECTIONERY

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1925 91 100 102 110 112
1927 o4 99 101 106 107
1929 100 100 100 100 100
1931 80 81 .. 10 .. .. ..
1933 79 80 78 101 99 89 125
1935 100 82 80 82 79 91 100
1937 111 85 81 76 73 100 100
1939 113 78 75 69 66 90 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 86 87 84

Employment per unit 86 78 74
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CANE SUGAR, not eclsewhere made? CORN PRODUCTS
Employment per Employment
Employment Unit Employment per Unil
Wage Wage Wage Wage
Year  Ouipnt Earners Total* Earners Total*  OQutput Earners Total* Earners Total*
1909 168 177 193 106 115 47 71 71 152 151
1914 132 156 165 118 125 50 67 72 133 144
19419 125 262 256 210 205 6Y 116 105 167 152
1921 129 117 124 91 96 57 91 86 159 151
1923 88 122 137 139 156 76 97 94 127 123
1925 69 89 92 129 134 76 96 95 127 126
1927 36 42 45 115 123 92 104 100 112 109
1929 100 100 100 100 100 100 100 100 100 100
1931 91 58 .. 90 . 76 99 . 130 ..
1933 125 102 101 82 81 84 113 106 135 127
1935 174 127 136 73 78 68 109 105 161 155
1937 192 182 177 95 92 84 104 99 124 117
1939 244 182 180 74 74 97 100 96 103 98
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Cane sugar, n.eon. Employment 137 178 194

Employment per unit 79 93 79
Corn products Employment 108 100 109

Employment per unit 159 118 112

= For indexes back to 1899 see the combination cane sugar, fotal. For this industry, years
refer to crop vears; see Appendix B-1, roons, footnote /.

ICE CREAM
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1923 77 103 98 135 128
1925 B4 103 100 123 119
1927 88 98 98 112 112
1929 100 100 100 100 100
1931 83 80 . 96 .. .. ..
1933 60 64 71 106 117 76 139
1935 82 77 77 95 04 88 117
1937 109 83 84 76 77 100 100
1939 116 70 70 60 61 31 76
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover
all personncl: 1935 1937 1939
Employment 105 112 120

Employment per unit = 129 103 103
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CANE SUGAR, TOTAL»

APPENDIX F

BUTTER, CHEESE and CANNED
MILK?b

Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Oufput Earners Total* Earners Total*
1899 52 87 .. 168 . 20 43 .. 213 .-
1909 67 83 84 124 125 33 62 70 190 213
1919 84 150 150 179 179 70 119 110 171 158
1929 100 100 100 100 100 100 100 100 100 100
1937 96 112 112 117 116 114 111 107 98 94
1939 93 113 113 121 121 126 110 108 87 86
* Excludes nonfactory personnel, 1937--39. The following indexes (1929:100) cover
all personnel: 1937 7939
Cane sugar, total Employment 115 i20
Employment per unit 119 129
Butter, cheese and canned milk
Employment 133 124
Employment per unit 117 98

® Combination of two industries, cane sugar, n.e.n. and cane-sugar refining. Data for

1899 are not available for these separately.

b Combination of three industries. Data for 1899 are not available for these separately.

BUTTER=
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Outpet Earners Total* Larners ‘Total* (ESTIMATE A)
1904 33 50 56 153 172
1909 40 60 68 152 170
1914 50 74 75 147 150
1919 60 92 92 154 153
1921 72 97 94 135 132
1923 84 106 104 126 124
- 1925 92 93 92 102 101
1927 97 105 104 108 107
1929 100 100 100 100 100
1931 102 82 . 80 ..
1933 110 86 81 79 74
1935 104 97 93 92 89 .. ..
1937 105 102 98 97 94 100 100
1939 115 94 924 82 82 20 82
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel; 1935 1937 1939
Employment 119 127 113
Employment per unit 114 121 98

& For indexes back to 1899 see the combination butler, cheese and canned milk,
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CHEESE» MILK, CANNEDs»
Employment per Employinent
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year ~ Output Earners Total* Earners Total*  Qutput Farners Total* Earners Total*
1904 56 77 92 138 164 11 48 37 438 335
1909 55 79 108 143 195 18 59 49 329 273
1914 66 85 85 128 129 36 85 75 237 210
1919 86 116 105 135 122 84 194 163 230 193
1921 77 103 95 133 123 69 134 121 194 176
1923 101 126 115 125 114 73 117 112 161 154
1925 100 100 96 160 96 76 101 98 132 129
1927 97 103 97 107 100 88 105 103 120 117
1929 100 100 100 100 100 100 100 100 100 100
1931 92 87 . 95 .. 100 87 . 87 ..
1933b 95 92 76 98 80 98 90 87 91 89

1935 126 128 92 101 73 115 120 116 104 101
1937 129 132 118 102 92 128 127 127 99 99
1939 147 147 140 100 95 144 137 134 95 92

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Cheese Employment 107 138 147

Ermployment per unit 84 107 100
Milk, canned Employment 122 146 146

Employment per unit 106 114 101

® For indexes back to 1899 see the combination butter, cheese and canned milk.
® The 1933 Census of the cheese industry is considercd by the Bureau of the Census
to be somewhat incomplete.

CEREALS
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year OQutfnet Earners Total® Earners Total* (ESTIMATE A)
1925 70 95 91 136 130
1927 g0 93 83 116 110
1929 100 100 100 100 100
1931 100 108 . 108 .. . .
1933 79 110 101 139 128 83 81
1935 70 122 113 175 162 8 98
1937 77 125 114 162 148 100 100
1939 74 120 109 163 147 91 95
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover

all personnel: 7933 1937 1939

Employment 118 115 115

LEmployment per unit 170 149 156
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FRUITS and VEGETABLES, CANNED= ICE

Employment per Employmente
Employment Unit Employmente per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Qutput Earners Total* Earners Total*
1899 17 44 .. 262 - 98 21 .. 217 -
1904b 24 48 49 205 206 17 3 32 187 193
1909 29 50 52 174 184 30 49 51 167 172
1914 42 63 65 150 156 44 71 72 162 166
1919 55 77 81 141 148 60 93 94 155 157
1921 38 52 55 139 146 67 75 78 111 115
1923 67 73 75 110 112 77 83 86 108 112
1925 82 87 87 105 105 88 77 80 88 91
1927 82 82 83 100 101 &8 69 74 78 84

1929 100 100 100 100 100 100 100 100 100 100

1931 91 81 .. 89 . 96 78 . a2 .
1933 88 85 84 97 96 74 66 72 89 98
1935 127 118 116 92 91 72 59 68 82 94
1937 151 139 135 92 90 75 58 64 77 85
1939 159 118 116 74 73 75 49 56 66 74
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Fruits and vegetables, canned Employment 119 139 121

Employment per unit 94 92 76
Ice Employment 20 76 95

Employment per unit 124 100 127
8 For indexes of manhours and manhours per unit see the combination fish, fruits and
vegetables, canned.
b Packing and shipping houses that handled dried fruits completely processed on
fruit farms were included in canned fruits and vegetables in 1904 only.
¢ Incomparabilities mar the series for ice because of the erroneous inclusion, in varying
degree, of some wage earners employed in delivery service.

FEEDS
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1927 74 75 78 100 106
1929 100 100 100 100 100
1931 76 83 .. 109 . - ..
1933 70 86 83 123 119 57 9
1935 90 114 108 126 120 73 90
1937 111 141 135 127 122 100 100
1939 130 151 135 116 104 102 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 127 143 172

Employment per unit 141 128 133



BASIC INDEXES 271
FISH, CANNED= CHOCOLATE
Emprloyment per Employment
Employment Unit LEmployment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*

Output Earners Total* Earncrs Total*

1904 65 62 64 94 98
1909 78 72 74 93 96
1914 73 81 84 112 115
1919 85 91 94 107 111
1921 45 58 62 131 138
1923 59 67 72 114 123
1925 73 77 79 106 108
1927 77 93 94 120 122
1929 100 100 100 100 100
1931 64 63 .. 99 .
1933 69 73 74 107 108
1935 103 98 97 95 94
1937 104 134 130 129 126
1939 113 131 128 116 114

60 106 114 177 189
82 110 119 134 144
90 114 120 127 134
96 103 104 108 109
100 100 100 100 100
98 Py .. 92 .
105 103 103 99 98
140 133 133 95 95
124 118 120 96 97
145 103 103 71 70

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937
Fish, canned Employment 101 135
Imployment per unit 98 130
Chocolate  Lmployment 145 122
Employment per unit 104 98

1939
132 -
117
125
86

2 For indexes on manhours and manhours per unit sce the combination fish, fruits

and vegetables, canned.

OLEOMARGARINE, not elscwhere made MACARONI
Employment per Employment
Employment Unit Employmnent per Unit
Wage Wage Wage Wage

Year  Qutput Farners Total* Earners Total*

Output Earners Total* Larners Total*

1925 72 107 102 148 142
1927 79 98 08 124 123
1929 100 100 100 100 100
1931 71 08 .. 926 ..
1933 63 55 54 87 86
1935 04 7 71 81 76
1937 126 79 75 03 60
1939 112 64 59 57 53

9N 90 93 100 102
100 100 100 100 100
97 94 .- 97

.. 108 106 .. ..
116 118 115 102 99
123 127 122 104 29
128 119 112 93 88

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935
Olcomargarine, n.e.m. I'mployment 80

Employment per unit 85
Muacaront Employment 129

Employment per unit 112

1937 1939
102 81

81 72
127 133
104 104
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FLOUR
Employment per Man- Manhours Man- Manhours
Employment Unit hours  per Unit  hours  per Unit®
Wage Wage Wage Earners  Wage Earners
Year  Output  Earners Total* Earners Total* {ESTIMATE A) {ESTIMATE B)
1869 41 76 - 185
1879 60 76 . 125
1889 70 82 .. 117
1899 94 119 .. 127 ..
1904 98 144 143 148 147 .. . .. ..
1909 102 145 158 142 155 190 159 . 144
1914 108 146 157 136 146 .. . . 156
1919 114 168 182 148 160 .. .. .. 129
1921 94 131 137 139 146 .. . . 116
1923 106 130 134 123 126 - . .. 110
1925 102 118 119 116 117 .. .. . 105
1927 100 111 112 111 112 . o . 105
1929 100 100 100 100 100 . . . 100
1931 91 84 .. 93 .. .. .. .- 91
1933 80 86 80 107 100 87 93 . 89
1935 82 98 91 119 110 920 24 .. 93
1937 86 98 89 114 104 100 100
1939 92 92 82 99 89 90 83
* Excludes nonfactory personnel, 1935-39. The following indexes (1929: 100) cover
all personnel: 1935 1937 7939
Employment 101 92 97

Employment per unit 123 108 105

& Derived from indexes in an unpublished report on “Productivity and Employment
in Selected Industries: Wheat Flour” (National Research Project, in cooperation with
the National Bureau of Economic Research, Philadelphia, 1938). The series is a chain
of link ratios of comparable aggregates based on a sample of 5 to 34 mills (1909-29),
and the usual ratio for a constant sample of 41 mills (1929-35).

FISH, FRUITS and VEGETABLES, CANNED=

Employment per Man-  Manhours

Employment Unit hours  per Unil

Wage Wage Wage Earners
Year Output Earners Total Earncrs Total (ESTIMATE A)
1909 22 38 .. 170 .. 56 249
1935 86 83 .- 97 e 79 92
1937 100 100 . 100 . 100 100
1939 106 87 .. 82 .. 84 80

s Combination of fish, canned, and fruits and vegetables, canned. Data on hours are not
available for these separately.
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MEAT PACKING

Employment per Man- Marhours Man- Manhours

Employment Unit hours per Unit  hours  per Unat

Wage Wage Wage Larners  Wage Earners
Year  Quitput  Larners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)
1879 26 18 . 70
1889 47 32 .. 68
1899 56 56 . 100 ..
1904 64 61 57 96 920 . ..
1909 72 72 70 100 96 73 101 .. .
1914 71 81 79 114 i12 .. .. 89 125
1919 93 131 129 141 138 . .. .. ..
1921 77 926 98 123 127 e . 88 114
1923 97 108 109 112 112 105 109 106 110
1925 92 98 99 106 108 98 106 96 104
1927 95 97 08 102 103 98 103 96 101
1929 100 100 100 100 100 100 100 100 100
1931 94 87 .. 92 .. 85 90 84 89
1933 95 92 92 97 96 75 78 82 86
1935 a5 95 95 112 112 71 83 76 90
1937 .94 104 104 111 111 78 84 82 87
1939 104 98 95 95 9 73 70 78 75

* Ixcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personncel: 1935 1937 7939
Employment 103 i10 116
Employment per unit 121 117 112

SAUSAGE, not clsewhere made

Employment Employment per Unit
Year Output Wage Earners  Total* Wage Earners Total*
1929 100 100 100 100 100
1931 108 106 .. 98
1933 .. 132 128 e ..
1935 154 155 146 101 95
1937 182 173 161 95 88
1939 203 170 158 54 78

* Lxcludes nonlactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 172 171 200
Employment per unit 112 94 99



RICE TOTAL FOODS

Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Output Earners Total* Earners Total*
1899 21 41 .. 198 .. 30 44 .. 145 ..
1904 51 94 091 183 178 37 52 53 140 © 143
1909 52 78 83 150 159 45 6l 65 135 145
1914 55 79 81 143 147 53 72 76 136 144
1919 28 133 151 151 171 65 99 105 153 161
1921 94 122 125 131 133 64 83 86 129 134
1923 95 111 112 117 118 80 H 93 114 116
1925 76 B2 BB 107 115 85 90 91 106 107
1927 100 96 101 96 101 90 91 92 101 102
1929 100 100 100 100 100 100 100 100 100 100
1931 102 95 .. 93 .. 91 86 .. 95 .
1933 90 103 96 115 107 82 28 86 107 105
1935 96 127 123 133 129 92 102 99 110 107

1937 106 140 131 132 124 104 112 109 108 104
1939 121 148 138 122 115 111 105 101 95 91

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Rice Employment 128 131 152
Employment per unit 133 124 125
Total foods Employment m 116 118
Employment per unit 120 111 106
BEVERAGES
MALT BEVERAGES, NONALCQHOLIC=
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Ouiput Earners Total* Earners Total*

1925 83 96 94 116 113
1927 80 85 85 105 105
1929 100 100 100 100 100

1931 8 92 .. 103 .. 6% 8 .. 129 ..
1933 125 144 142 115 113 35 54 58 153 164
1935 213 244 232 114 109 52 60 65 116 126

1937 245 279 265 114 108 100 100 100 100 100
1939 235 247 235 105 100 142 76 8o 53 60

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Malt Employment 244 289 257
Employment per unit 115 118 109
Beverages, nonalcoholic Employment 73 100 137
Employment per unit 140 100 96

= For indexes of manhours and manhours per unit back to 1933 see the combination

beverages and malit liguors.
214



LIQUORS, MALTs

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output® Earners  Total* Earners Total* (ESTIMATE A)
1899 62 84 .. 134 .
1904 82 102 101 125 123
1909 96 116 116 121 121
1914 112 132 131 117 117
1919 47 73 74 155 158
1921 16 .. 40 .. 256
1923 9.0
1925 8.7
1927 7.4
1929 6.6
1931 5.3 .. . . .
1933 19 50 53 266 282
1935 77 83 83 108 108 . .
1937 100 100 100 100 100 100 100
1939 95 77 73 80 76 78 82
* Excludes nonfactory personnel, 1935-39. The following indexes (1937:100) cover
all personnel: 1935 1937 7939
Employment 91 100 104

Employment per unit 118 100 109
® For indcxes of manhours and manhours per unit back to 1933 see the combination
beverages and malt liquors.
b The output series for 1899-1937 are based on data compiled by the Bureau of In-
ternal Revenue and cover fiscal years ending June 30.

LIQUORS, DISTILLED

Employment per Man-  Manhours
Employment Uhnit hours  per Unit
Wage Wage Wage Earners
Year Outputs Earners Total#* Earners Total* {ESTIMATE A)
1899 2,574 251 .. 9.7 .
1904 2,892 361 390 12 13 .. ..
1909 3,356 433 449 13 13 924 301
1914 4,257 424 449 10 11 ..
1919 108 93 94 86 87
1921 117 77 77 66 66
1923 92 72 81 78 89
1925 55 94 94 171 171
1927 48 8O BO 167 168
1929 100 100 100 100 100
1931 94 67 .- 71 .
1933k 322 169 173 53 54
1935 6,986 831 769 12 11 . ..
1937 10,696 634 600 5.9 5.6 100 100
1939 6,803 417 409 6.1 6.0 64 101
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 19335 1937 1939
Employment 796 761 460
Lmployment per unit 11 7.1 6.8

» The output series for 1899-1937 are based on data compiled by the Bureau of
Internal Revenue and cover fiscal years ending June 30.

b The 1933 Census of this industry is considered by the Burcau of the Census to be
somewhat incomplete,
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BEVERAGES and MALT LIQUORS=

Employment per Man-  Manhours
Employment {nit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1933 23 51 55 227 242 53 234
1935 69 75 76 109 111 72 105
1937 100 100 100 100 100 100 100
1939 110 76 78 70 71 74 67
* Excludes nonfactory personnel, 1935-39. The following indexes (1937:100) cover
all personnel: 1935 1637 7939
LEmployment 33 100 118

Employment per unit 121 100 107
o Combination of beverages, nenalccholic, and liguors, malt, Data on hours are not
available for these separately.

LIQUORS, VINOUS TOTAL BEVERAGES
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Qutputs Earners Total* Farners Total¥  Qutput® Earners Total* Earners Total*
1899 . .. . .. . 43 62 . 143 ..
1904 .. .. - .. .. 55 77 74 140 135
1909 .. . .. .. .. 63 87 86 138 136
1914 . . . . .. 76 99 97 131 129
1919 . .- . . . 23 62 64 268 278
1921 . .. .- . .. . 40 44 - o
1923 123 277 264 226 215 . 36 40
1925 32 142 145 447 454 .. 34 37
1927 39 81 95 208 246 . 33 37
1929 100 100 100 100 100 .. 35 39
1931 58 52 . 88 .. . 29 . . .
1933 165 678 744 412 452 17 49 5% 292 312
1935 809 1,255 1,318 155 163 70 79 g0 112 114

1937 1,075 1,616 1,615 150 150 100 100 100 100 100
1939 2,038 1,105 1,160 54 57 108 76 77 70 72

* Excludes nonfactory personnel, 1935-39. The following indexes (on the 1929 base
for liguors, vinous, and the 1937 base for total beverages) cover all personnel;
71935 1937 1939

Liguors, vinous Employment 1,517 1,661 1,459
Employment per unit 187 154 72
Total beverages Employment 85 1060 111

Employment per unit 121 100 104
# 'The output series are based on data compiled by the Burcau of Internal Revenue
and cover fiscal years ending June 30.
b The output series in large part are based on data compiled by the Bureau of Internal
Revenue and cover fiscal years ending June 30,



TOBACCO PRODUCTS
CHEWING and SMOKING TOBACCO

Employment per Man-  Manhours
Employment Unit hours  per Unitd
Wage Wage Wage Farners
Year Outputs Earners Total* Earners  Total* {ESTIMATE A)
1899 89 269 - 304 ..
1904 106 222 211 208 198
1909 130 251 . 194 .
1914 133 240 254 181 192 .
1919 128 169 179 133 140
1921 116 154 161 132 139
1923 124 151 157 121 126
1925 124 139 141 112 113
1927 114 121 121 107 107
1929 100 100 100 100 100
1931 96 106 .. 111 .. .. ..
1933 81 95 91 116 112 100 102
1935 82 93 93 113 113 97 98
1937 83 94 95 113 114 100 100
1939 76 85 86 113 113 90 99
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1035 1937 1939
Frmployment 103 96 92

Employment per unit 125 115 122
b For 1909 indexes sce the group total, tebacce products.

CIGARETTES
Employment per Man- Manhours
Employment Unit hours®  per Unit®
Wage Wage Wage Earners
Year Output Larncrse Total* Farnerse Total* (ESTIMATE A)
1899 3.1 . .. ..
1904 2.8 21 . 743
1909 5.6 39 .. 688 ..
1914 14 55 52 403 380
1919 43 107 98 248 228
1921 42 102 95 240 224
1923 54 100 92 185 169
1925 67 .. . .. .. .. .
1927 81 102 .- 126 . - .
1929 100 100 100 100 100
1931 96 95 .. 100 . . .-
1933 26 107 91 112 95 80 112
1935 113 116 99 102 88 91 108
1937 134 124 105 92 78 100 100
1939 144 130 110 20 76 103 96
* Ixcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 106 106 117
Employment per unit 94 79 81

* For indexes covering all Census years 1899-1939 sce the combination eigars and
cigarettes. The output serics up through 1937 are based on data compiled by the Bureau
of Internal Revenue and cover fiscal years ending June 30.

b For 1909 indexes sce the group total, tebacce products.
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CIGARSs

Employment per Man-  Manhours
Employment Unrit hours®  per Unit®
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* {ESTIMATE A)
1869 15 24 .. 155
1879 32 49 . 154
1889 58 20 . 156
1899 80 117 . 147
1904 106 153 . 144
1909 11 154 . 138 .
1914 119 165 169 138 142
1919 112 136 138 121 123
1921 107 133 135 124 126
1923 108 129 132 120 123
1925 100 .. . .
1927 100 112 . 112 . . .
1929 100 100 100 100 100 100 100
193 82 -8 . 99 . . e
1933 66 80 77 121 118 58 88
1935 70 67 66 95 94 45 64
1937 80 66 66 83 83 48 60
1939 78 60 60 78 77 41 53
CIGARS and CIGARETTESe
7 Employment per Man-  Manhours
Employment Unit hours®  per Unitb
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1899 22 97 .. 438 .
1904 28 127 129 447 456
1909 32 131 .. 408 .
1914 41 143 143 345 345
1919 61 130 129 212 21
1921 59 127 126 214 212
1923 68 123 123 183 182
1925 75 111 110 148 147
1927 86 110 111 128 129
1929 100 100 100 100 100
1931 92 84 .- N .. .- ..
1933 89 85 80 96 21 108 149
1935 104 76 73 74 ! 93 110
1937 122 78 75 64 61 100 100
1939 128 74 71 58 56 92 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover
all personnel: 1935 1937 1939
Crgars Employment 67 67 61
Employment per unit 96 84 78
Cigars and cigarettes Employment 76 75 74
Employment per unit 73 62 58

8 Cigars and cigareftes 1s a combination of two industries; separate data for these are
not available for all years. The output series up through 1937 are based on Bureau of
Internal Revenue data and cover fiscal years ending June 30.

b For 1909 indexes see the group total, tobacco products.

©The 1899 figure for cigar employment is based on the corresponding figure for
cigars and cigarettes combined, Cigarettes were of very slight importance in that year.
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TOTAL TOBACCO PRODUCTS

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Outputs Earners Total* Earners Total* (ESTIMATE A)
1899 30 113 .. 378 .
1904 37 135 137 362 366 .. ..
1909 43 142 144 326 332 254 686
1914 53 152 154 288 292
1919 69 133 134 193 193
1921 66 129 129 196 195
1923 74 126 126 171 171
1925 81 114 113 140 139
1927 90 111 112 124 125
1929 100 100 100 100 100
1931 93 86 .. 93 .. .. ..
1933 88 86 81 98 93 106 142
1935 101 78 75 77 75 94 109
1937 117 79 77 68 66 100 100
1939 120 75 73 63 60 131 89
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all persennel: 1935 1937 1939
Employment 78 77 76
Employment per unit 78 606 03

& The output series up through 1937 are based on data compiled by the Bureau of
Internal Revenue and cover fiscal years ending June 30.

TEXTILE PRODUCTS
OILCLOTH and ARTIFICIAL

ARTIFICIAL LEATHER-® LEATHER:®
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Output Earners Total Earners Total
1923 102 95 100 94 99 84 92 s 109

1925 109 103 98 95 90
1927 104 105 104 101 100

1929 100 100 100 100 100 100 100 . 100
1931 59 75 .. 128
1933 .. 75 73 . ..
1935 91 87 85 926 94 . .. .. ..
19370 118 98 93 83 79 926 97 .. 101
1939 .. . .. . .. 116 99 .. 86
* Excludes nonfactory personnel, 1935-37. The following indexes (1929:100) cover
all personnel: 1935 1937
Employment .. 94
Employment per unit .. BO

s For 1939 figures see the combination oileloth and artificial leather.

b The data for arfificial leather arc based on figures given in the 1937 Census report,
Slightly revised 1937 figures are given in the 1939 report for oilcloth and artificial leather
in combination.

¢ Combination of two industries. Data for 1939 not available separately.
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LINOLEUM and
ASPHALTED-FELT-BASE

OILCLOTH= FLOOR COVERING®
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Quiput Earners Total Farners Total

1904 36 37 34 104 94

1909 62 69 65 111 105

1914 61 87 86 142 141 . .. .. ..
1919 38 80 79 210 208 55 69 . 125
1921 46 67 73 146 159 . ..

1923 61 85 82 139 134

1925 66 82 81 124 122

1927 79 76 76 96 96

1929 100 100 100 100 100 100 100 .. 100
1931 77 87 .- 113 - .
1933 .- 89 87 . .
1935 76 99 97 129 127 . .- .. ..
19370 66 90 90 137 137 104 103 . 99
1939 .. .. .. . .. 106 &9 .. 84
* Excludes nonfactory personnel, 1935-37. The following indexes (1929:100) cover
all personnel: 1935 1937
Employment .. 91
Employment per unit .. 139

a For 1939 figures see the combination eilcloth and artificial leather.
b The data for oilcloth are based on figures given in the 1937 Census report. Slightly

revised 1937 figures are given in the 1939 report for eilcloth and artificial leather in com-
bination,

¢ Combination of two industries, Separate data for 1919 and 1939 are not available.

CLOTHING, MEN’Sa

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Yeor Output Earners Total* FEarners Total* {ESTIMATE A)
1927 96 99 101 103 105 103 107
1929 100 100 100 100 100 100 100
1931 75 82 .. 110 .- 80 106
1933 79 93 91 117 115 82 103
1935 100 114 111 113 110 92 9
1937 99 120 116 122 118 102 103
1939 116 124 119 107 102 111 926
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
2] personnel: 7935 1937 1939
Employment 114 117 123

Employment per unit 114 119 106
8 Includes clothing, men’s, work; clothing, men's, n.e.c.; clothing, men’s, buttonholes; and
cloth spenging and refinishing.
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ASPHALTLD-IELT-BASE

FLOOR COVERINGs® LINOLEUMs

Fomployment per Employment

Lmplayment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Larners Total* Larners Total*  Output Earners Total* Earners Total*
1921 24 35 36 144 147 82 88 78 107 96
1923 56 72 56 127 98 99 113 106 114 108
1925 74 105 99 142 134 86 88 79 102 91
1927 105 104 103 99 93 92 97 89 106 97
1929 100 100 100 100 100 100 100 100 100 100
1931 78 83 .. 106 .. 45 52 .. 115 .o
1933 84 97 89 115 106 42 51 44 120 104
1935 113 115 107 102 94 60 67 57 11 95
1937 144 140 129 97 90 83 87 76 105 92
* Excludes nonfactory personnel, 1935-37. The following indexes (1929:100) cover

all personncl; 1935 1937
Asphalted-feit-base floor covering  Employment .. 130

Employment per unit .. 90
Linoleum Employment . 76

Employment per unit .. 92

* For 1919 and 1939 indexcs sce the combination finolewn and asphalted-felt-base floor
covering.

CARPLTS and RUGS, WOOL

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Outpuat Earners  Total* Earncrs  Total* (ESTIMATE A)
1899 61 87 . 144 . e .
1904 65 102 o8 156 150 .. ..
1909 78 102 929 130 126 172 204
1914 ) 26 94 135 133
1919 62 70 69 114 112
1921 59 70 69 119 116
1923 101 108 105 107 104
1925 9 104 102 109 107
1927 89 101 99 113 111
1929 100 100 100 100 100
1931 63 70 . 112 .. . .
1933 61 65 65 108 107 73 112
1935 86 85 85 99 99 97 104
1937 92 24 94 102 102 100 100
1939 91 80 81 87 89 89 90
* Lixcludes nonfactory personnel, 1935-39, The following indexes {1929:100) cover
all personnel: 1933 1937 139
Employment 85 95 84

Employment per unit 100 102 92
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CORDAGE and TWINE JUTE GOODS
Employment per Employment
Employment Uinit Employment per Unit
Wage Wage Wage Wage
Year  OQutput Earners Total* Earners Total*  Output Earners Total* Farners Total*
1899 67 90 .. 136 . 61 91 .. 149
1504 101 97 123 117

1909 82 101 98 123 119 109 135 130 124 119
1914 08 109 106 111 108 138 162 156 117 113
1919 93 122 121 i3 130 117 145 142 124 122
1921 75 101 101 134 135 77 115 113 148 146
1923 26 113 113 118 117 104 123 121 118 116
1925 95 106 106 112 112 105 128 127 122 121

1927 95 104 104 110 110 97 109 108 112 111
1929 100 100 100 100 100 100 100 100 100 100
1931 69 77 . 112 . 79 77 .. 97 .-

1933 71 77 77 109 109 89 86 86 96 96

1935 72 85 85 117 117 100 93 94 93 94
1937 92 97 96 105 104 143 132 131 92 91
1939 93 83 83 90 90 100 75 77 75 77

* Excludes nonfactory personnel: 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Cordage and twine Employment B6 96 86
Employment per unit 118 105 93
Fute goods Employment 24 132 78
Employment per unit 94 92 78
HATS, STRAW, MEN’'S HATS, CLOTH
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  OQutput Earners Total* Earners Total*
1927 122 o7 99 79 81 97 108 110 112 114
1929 100 100 100 100 100 100 100 100 100 100
1931 99 84 . 84 .. 59 59 .. 100 ..
1933 .. 93 91 .. .. .. 70 68 . ..
1935 143 86 86 60 60 71 65 64 91 89

1937+ 158 89 89 56 56 53 59 57 112 108
1939 117 79 78 67 66 .. . . .. ..

* Excludes nonfactory personnel, 1935-39. The following figures (1929:100) cover

all personnel: 1935 1937 1939
Huats, straw, men’s Employment 94 91 86

Employment per unit 67 57 73
Hats, cloth Employment 70 58

Employment per unit 98 109
® The 1937 Census of hats, cloth is considered by the Bureau of the Census to be some-
what incomplete.
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HATS, FUR-FELT

Employment per Man-  Manhours
Employment Unit hours  fpier Unit
Wage Wagc Wage Earners
Year Outjut Earners Total* Earners  Total* (ESTIMATE A)
1899 79 114 .. 144 ..
1904 106 133 129 126 122 o ..
1909 126 151 148 120 118 239 190
1914 n 129 125 142 138
1919 94 112 111 118 118
1921 81 84 84 104 104
1923 93 101 102 108 109
1925 86 92 92 106 106
1927 104 926 96 92 92
1929 100 100 100 100 100
1931 78 85 . 110
1933 ‘s 76 74 . .. .. ..
1935 94 89 87 94 93 89 04
1937 100 26 93 96 93 100 100
1939 108 89 88 82 81 90 83
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment o1 93 %1
Employment per unit 96 93 84

GLOVES, TEXTILE, not clscwhere made HANDKERCHILTFS

Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earncrs Total* Farners Total*  QOutput Earners Total* Earners Total*
1927 104 111 109 107 105 99 111 112 111 113
1929 100 100 100 100 100 100 100 100 100 100
1931 67 77 .. 115 . 75 79 .. 105 ..
1933 .. 93 2] . .. .. 78 78 . ..
19350 61 87 85 142 140 78 81 81 104 104
1937 97 137 132 141 136 86 83 82 97 96
1939 96 133 131 138 136 90 80 79 89 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Gloves, lextile, n.eon.  mployment 87 133 134
Employment per unit 143 137 140
Handkerchiefs Employmem 85 83 34
Lmployment per unit 109 96 93

& The 1935 figures for handkerchicfs are considered by the Bureau of the Census to be
roughly but not exactly comparable with these for other years hecause some leading
manufacturers reported unsatislactorily the detailed breakdown of their 1935 output,
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HATS, WOOL-FELT WOOL SHODDY
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Ouiput Earners Total Earners Total
1879 236 201 .. 85 . . . . .
1889 165 132 . 80 . 52 99 . 191
1899 135 104 . 77 . 55 103 . 188 .
1904 68 74 71 109 106 75 111 108 149 144
1909 101 98 95 97 94 68 109 105 160 155
1914 64 61 61 95 96 82 121 116 147 140
1919 79 71 74 90 93 98 145 143 148 146
1921 50 70 71 142 142 46 66 70 143 151

1923 72 96 99 133 138 100 121 118 121 119
1925 73 N 93 126 127 110 126 123 114 112

1927 87 104 101 120 116 71 95 95 134 133
1929 100 100 100 100 100 100 100 100 100 100
1931 84 76 n . 59 61 . 103

1933

. 80 77 . .. B7 87 84 100 97
1935 185 148 142 80 77 e ..
1937 256 199 194 78 76

1939 308 218 214 71 69

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 7939
Employment 142 195 216
Employment per unit 77 76 70

CLOTHING, WOMEN’S, not elsewhere classified

Employment per Man-  Manhours
Emplayment Unit hours  per Unit
Wage Wage Wage Earners
Year OQutput Earners Total* Earners Total* (ESTIMATE A)
1927 84 82 84 98 100
1929 100 100 100 100 100
1931 103 93 .. 90 .
1933 Nn 85 82 94 90 .. .
1935 109 118 111 108 102 91 105
1937s 125 130 121 104 97 100 100
1939 142 150 138 106 97 123 108
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 117 122 146
Employment per unit 108 98 103

8 The 1933 and 1937 Censuses of this industry are reported by the Bureau of the

Census to be somewhat incomplete.
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COTTON GOODS

Employment per Man-  Manhours
Fmployment Unit hours — per Unit
Wage Wage Wage Earners
Year Output Farncrs  Total* Farners Total* (ESTIMATE A)
1869 12 29 . 233
1879 22 38 . 173
1889 32 48 . 147
1899 49 70 . 143 .-
1904 54 73 72 137 135 . ..
1909 68 87 86 129 128 102 152
1914 73 89 88 123 121
1919 78 101 101 130 130
1921 70 97 97 140 139 .. .
1923 93 111 110 119 118 113 121
1925 93 105 104 113 112 101 109
1927 104 110 110 106 105 117 112
1929 100 100 100 100 100 100 100
1931 78 78 .- 100 . 75 96
1933 87 B9 89 102 102 79 90
1935s 78 87 87 111 111 64 82
1937 99 99 29 100 100 77 78
1939 106 91 o 86 86 72 68
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Employment 88 99 92
Employment per unit 112 100 87

¢ The 1935 figures arc considered by the Burcau of the Census to be roughly but not
exacily comparable with those for earlier years. See Appendix B-1, TEXTILE PrODUCTS,
foutnote c.

OUTLERWLEAR, KNIT»

Employment per Man- Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Farners  Total* (ESTIMATE A)
1923 119 143 144 120 121
1925 85 97 98 114 116
1927 84 85 86 102 103
1929 100 100 100 100 100
1931 108 90 .- 83 ..
1933 119 93 93 78 78 . -
1935 142 122 120 86 85 124 103
1937 117 101 100 86 85 100 100
1939 122 93 90 76 74 94 90
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1637 1139
Employment 126 100 95
Employment per unit 89 85 78

* For indexes covering other years see &nit geods, total,
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LACE GOODS CLOTH, KNIT»
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Qutput Earners Total Earners Total

1914 74 109 106 147 143
1919 87 95 94 109 107
1921 67 93 N 139 136

1923 101 107 104 106 103 58 85 86 148 150
1925 90 102 101 114 113 64 76 77 119 121
1927 96 95 94 99 98 74 77 78 105 105
1929 100 100 100 100 100 100 100 100 100 100
1931 80 88 .. 110 . 148 89 . 60 ..
1933 86 85

1935 143 115 115 80 80
1937 154 118 117 71 76
1939 151 106 105 70 70

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 7937 1939
Employment 117 117 109
Employment per unit 82 76 72

& For indexes covering other years see knit goods, total.

HOSIERY, KNIT»

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* {ESTIMATE A)
1923 57 75 76 131 132
1925 68 &0 81 118 119
1927 78 87 87 11 111
1929 100 100 100 100 100
1931 88 87 .. 98 . .. ..
1933 92 91 920 99 98 87 108
1935 102 107 106 104 103 89 100
1937 115 116 115 101 100 100 100
1939 137 123 122 89 89 108 90
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 107 115 124
Employment per unit 105 101 920

a For indexes covering other ycars see knit goods, total.
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UNDERWEAR, KNIT®

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners  Total* Earners Total* (ESTIMATE A)
1923 103 117 117 114 114
1925 107 116 116 109 108
1927 102 111 111 109 110
1929 100 100 100 100 100
1931 78 77 .. 98 . .. .
1933 98 87 86 88 88 98 102
1935 29 84 85 85 85 84 86
1937 102 96 96 94 94 100 100
1939 109 90 90 82 82 96 90
* Excludes nonfactory personncl, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1937 1939
Employment 87 96 93
Employment per unit 88 94 85

e For indexes covering other years see knit goods, total.

KNIT GOODS, TOTAL»

Employment per Man- Manhours Man- Manhours

Employment Unit hours per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Earners
Year  Ouiput  Earners Total* Earners Total* (ESTIMATE A) {ESTIMATE B)
1869 1.9 60 .. 306
1879 3.6 12 . 328
1889 9.1 25 . 270
1899 19 40 . 210 .
1904 24 50 49 209 204 .. ..
1909 33 02 61 187 183 86 301 . .
1914 45 72 71 160 158 .. . 77 170
1919 55 83 83 149 150 .. . .. .
1921 59 78 78 131 132 .. . 76 129
1923 75 93 94 125 126 . .. 91 121
1925 77 90 90 116 117 .. . 85 110
1927 83 N 91 110 110 .. .. 90 109
1929 100 100 100 100 100 .. . 100 100
1931 92 85 . 92 . . e 76 82
1933 100 91 91 0 91 90 105 75 75
1935 111 105 105 95 94 93 97 76 69
1937 116 111 110 96 95 100 100 85 74
1939 132 112 111 85 84 104 91 86 G5
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all pcrsonnel: 1935 1937 1939
Employment 107 110 i14
Emplovment per unit 97 95 86

¢ Combination of four knit goods industries, hosiery, underwear, outerwear, and cloth.
Data are not available for these separately for all years.
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SHIRTS and COLLARS, MEN’S

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1927 {101 96 98 96 98
1929 100 100 100 100 100
1931 99 95 .. 96 ..
1933 79 88 87 110 109 .. ..
1935 91 97 96 107 106 85 87
1937 93 108 106 116 115 100 100
1939 112 112 110 100 98 107 89
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 99 107 112

Employment per unit 109 115 100

WOOLEN and WORSTED GOODS»

Employment per Man- Marhours Man- Manhours

Employment Unit hours per Unit  hours per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output Earners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)
1879 49 63 . 130
1889 55 74 e 133
1899 71 86 .. 120 .
1904 86 97 94 112 109 . .
1909 103 111 108 108 105 132 128 . .
1914 102 108 105 106 103 . .. 124 122
1919 8 113 112 116 115 . . .. ..
1921 93 110 109 119 118 .. . 109 118
1923 120 132 130 110 109 139 116 136 113
1925 108 112 112 104 104 117 109 107 99
1927 103 105 104 102 101 108 106 102 99
1929 100 100 100 100 100 100 100 100 100
1931 81 81 .. 100 .. 81 100 73 90
1933 87 87 85 100 98 79 9N 74 85
1935 116 110 149 95 94 92 79 89 77
1937 114 108 107 04 93 85 74 81 71
1939 116 101 101 87 87 84 72 80 69
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Employment 110 107 102
Employment per unit 95 93 88

* Combination of two industries, woolen goods and worsted goods. Data for all years or
for hours of labor are not available for these separately.
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WOOLEN GOODSs WORSTED GOODSs
Employment per Employment
Employment Unit Emplayment per Unit
Wage Wage Wage Wage

Year  Ouiput Larncrs Total Earners Total  Owiput Larners Total Earners Total

1909 78 89 87 114 112 123 125 122 102 99
1914 83 84 82 162 929 118 124 120 105 102
1919 92 108 107 117 116 104 117 116 113 112
1921 80 96 96 121 120 105 120 119 114 114
1923 115 124 122 108 106 130 138 136 106 105
1925 112 115 113 102 101 106 111 111 104 104
1927 105 105 105 101 100 103 104 104 102 101
1929 100 100 100 100 100 100 100 100 100 100
1931 70 73 .. 104 .. 88 87 .. 99

* For indexes covering other years and for indexes of manhours and manhours per
unit see the combination weelen and worsted goods.

SILK and RAYON GOODS

Employment per Man- AManhours  Man- Alanhours
Employment Unit hours per Unit  howrs  per Unit
Wage Wage Wage Earners  Wage Larners
Year  Ouiput  Larners Total*  Earners Total* (ESTIMATE A) {ESTIMATE B)
1879 5.0 21 - 425
1889 14 35 .. 246
1899 22 50 .. 227 ..
1904 30 61 60 204 201 .. ..
1909 40 76 75 192 18Y 128 438 . ..
1914 49 83 82 171 170 . .. 88 181
1919 64 97 97 152 153 . - .. ..
1921 58 93 94 159 160 .. .. 87 149
1923 73 96 98 132 134 .. .. 93 128
1925 86 102 102 118 118 . .. 100 115
1927 02 93 99 107 108 . .. 94 103
1929 100 100 100 100 100 .. . 100 100
1931 v2 84 . 91 .. .. .- 78 84
1933 84 85 84 101 99 102 164 66 79
1935= 133 96 95 73 72 106 108 65 49
1937 135 90 88 66 65 100 100 60 49
1939 175 91 20 52 51 106 82 67 38
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 96 89 91
Employment per unit 73 66 52

» Owing to shifts in the classification of certain types of textile manufacture the
Burcau of the Census believes that the 1935 figures are not comparable with those for
carlier years (see Appendix B-1, TEXTILE prODUCTS, footnote /). The index of output
is less affected than the indexes of employment and employment per unit (sce The
Outpmet of Manufacturing Industries, 1899-1937, p. 452, footnote d}, but even the latter do
not appear to be so seriously affected as to be worthless.
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ELASTIC WOVEN GOODS,

not elsewhere made CORSETS
Employment per Employment
Employment Unit Employment per Unrit
Wage Wage Wage Wage

Year  Ouwiput Earners Total* Earners Total*  Output Earners Total* Earners Total*
1927 76 94 99 123 130 99 101 102 102 102
1929 100 100 100 160 100 100 100 100 100 100
1931 62 75 .- 121 . 111 102 .- 92 ..
1933 . 60 63 .- .- 109 103 101 94 93
1935 69 63 65 9 94 .. 114 113

1937 63 67 66 106 106 . 129 120 117 93 91
1939 69 59 59 85 85 - , N . .

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Elastic woven goods, n.e.m. Employment 80 71 66
Employment per unit 116 112 95
Corsets Employment 122 119 .
Employment per unit .. 92
LINEN GOODS TOTAL TEXTILE PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  QOutput Earners Total* Earners Total*  Output Earners Total* Earners Total*
1899 137 150 .- 110 .- 38 60 . 159
1904 . 174 163 .. .. 48 68 ‘e 143
1909 200 163 155 81 77 60 85 .. 140 .
1914 192 162 156 85 81 72 88 87 122 121
1919 86 86 B6 100 100 67 94 95 140 142
1921 72 115 114 160 158 64 89 89 137 138
1923 125 131 129 105 103 82 101 101 122 123
1925 117 119 117 102 100 86 96 96 111 111
1927 120 115 114 96 95 94 99 99 106 106
1929 100 100 100 100 100 100 100 100 100 100
1931 68 71 . 105 .. 87 83 .- 96 ..
1933 72 73 71 101 99 85 86 85 i0 100
1935 73 80 82 109 111 299 929 97 99 98

1937 77 85 84 110 109 106 106 104 100 98
1939 75 91 90 122 120 119 106 104 89 87

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Linen goods Employment 82 86 91

Employment per unit 112 111 122
Total textile products Employment 100 104 107

Employment per unit 100 98 90
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LEATHER PRODUCTS

LEATHER
Man- Man- Man-
Employment per  Man-  hours  Man-  hours Man-  hours
Employment Unit howrs  per Unit  hours per Unit  hours  per Unit
Wage Wage Wage Earners Wage Larners Wage Earners
Year  OQOutput Earners Total* Earners Total* (ESTIMATE A)  (ESTIMATE B) (ESTIMATE C)®
1889 65 80 .. 123
1899 70 104 . 150 ..
1904 82 115 113 140 137 . ..
1909 89 125 123 140 138 175 219 .. ..
1914 84 112 111 133 132 . . 118 140
1919 104 145 145 139 139 . .. . .
1921 a8 98 99 111 112 . . 96 109 NN .
1923 120 120 120 99 100 . . 120 99 . 108
1925 101 105 105 103 104 - - 104 103 .. 104
1927 106 106 106 100 100 .. . 102 96 . 101
1929 100 100 100 100 100 . .. 100 100 .. 100
1931 81 84 .. 104 i o o 80 99 . 93
1933 85 88 88 104 103 23 122 78 91 . 91
1935 104 102 101 28 98 101 109 82 79 . 86
1937 112 102 100 920 90 100 100 82 73
1939 110 95 04 86 85 93 95 77 70
* Excludes nonfactory personncl, 1935-39. The following indexes (1929:100) cover all -
personnel: 1935 1937 1939
Employment 103 101 95
Employment per unit 99 90 86

s J. R. Arnold, “Labor Productivity in the Leather Industry,” Monthly Labor Review, July
1937, Table 3. The data relate to a sample of companies in four major branches of the leather
industry.

BELTING, LEATHER

Employment Employment per Unit
Year Output Wage Earners Total* Wage Earners Total*
1927 80 83 86 104 108
1929 100 100 100 100 100
1931 46 63 .. 137 ..
1933 48 65 68 136 144
1935 76 N 89 119 116
1937 86 109 101 126 117
1939 76 90 83 119 110
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1037 1939
Employment 101 103 92

Employment per unit 132 119 121



SHOES, LEATHER

Employment per Man- Manhours Man- Manhours

Employment Unit hours per Unit  hours per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output  Earners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)
1869 23 39 .. 172
1879 35 48 . 136
1889 50 60 . 118
1899 60 69 . 115 ..
1904 68 73 71 108 104 . ..
1909 78 90 89 115 113 108 137 . e
1914 81 93 93 115 114 . .. 113 139
1919 89 103 104 115 117 .. . .. .
1921 76 89 90 118 119 .. .. 92 122
1923 93 110 110 118 119 117 127 113 122
1925 84 101 101 120 121 103 123 104 124
1927 96 99 99 102 103 102 105 101 105
1929 100 100 100 100 100 100 100 100 100
1931 84 88 . 104 .. 8 100 89 105
1933 94 93 91 99 96 83 88 83 88
1935 103 98 96 95 93 80 78 82 80
1937 112 105 102 93 91 87 78 91 81
1939 116 106 103 92 89 87 75 86 75
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Employment 98 102 105
Employment per unit 95 91 91
GLOVES, LEATHER TOTAIL LEATHER PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year Outpur» Earners Total* Earners Total*  Ouiputs Earners Total* Earners Total*
1899 76 131 .. 172 .. 64 78 .. 123 ..
1904 87 98 96 113 110 74 83 81 114 110
1909 88 105 106 119 121 83 o7 97 118 117
1914 82 98 101 120 124 81 96 97 120 120
1919 94 98 103 105 110 90 109 112 122 124
1921 58 73 75 126 130 74 88 89 118 120
1923 .- 92 93 .. . 95 108 109 115 115
1925 .. 77 79 . - 85 99 99 116 118
1927 91 99 101 109 111 97 99 100 162 103
1929 100 100 100 100 100 100 100 100 100 100
1931 74 86 .. 116 . BO 86 .. 107 ..
1933 88 88 86 89 87 103 101

1935 102 107 104 104 102 100 98 95 98 96
1937 98 126 123 129 126 108 104 102 96 94
1939 91 109 106 120 117 110 104 101 94 92

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 7935 1937 7939
Gloves, leather Employment 109 124 110
Employment per unit 107 126 121
Total leather products Employment 98 102 103
Employment per unit 99 94 94

& The indexes of output for 1899-1921 are revised.
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RUBBER PRODUCTS
SHOES, RUBBERs

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wagce Wage Wage Farners
Year Ouiput Earners Total* Earners Total* (ESTIMATE A)
1899 60b 50 . 94
1904 .. 74 .
1909 .. 69 . . .
1914 69 73 69 106 100
1919 115 128 128 111 112
1921 91 93 93 102 102 .. ..
1923 11 115 112 103 101 .. .
1925 91 97 97 107 106 .. ..
1927 120 105 103 87 86 .. .
1929 100 100 100 100 100 . .
1931 58 62 .. 106 .
1933 71 71 69 99 97 . .-
1935 83 67 60 81 80 06 110
1937 95 72 71 75 74 100 100
1939 81 58 58 72 72 79 93
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover
all personnel: 1935 1937 1939
Employment 67 71 62
Employment per umit 82 75 76

® For indexes of manheurs and manhours per unit back to 1921 see the group total,
rubber prroducts.

b The index for 1899 has been computed since publication of The Quiput of Manufac-
turing Industries, 1899- 71937 (National Burcau of Economic Rescarch, 1940). The basic
data are from the Census of Manufactures.

TIRES and TUBES, incl. OTHER RUBBER GOOIXSe»

Employment Employment per Unit
Year Outfut Wage Yarners  Total* Wage Earners Total*
1919 48 102 118 212 244
1921 37 65 68 174 184
1923 67 88 89 133 134
1925 83 935 26 114 115
1927 88 93 97 106 110
1929 100 100 100 100 100
1931 71 68 .- 95 ..
1933 09 71 71 103 103
1935 79 79 79 100 100
1937 90 90 91 100 101
1939 Vg 86 86 87 87
* lixcludes nonfactory personnely 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Faplovment 82 92 92
Employment per unit 104 102 94

s Combination of two industries. Iata back o 1919 are not available for these
separately, For indexes of manhours and manhours per unit back to 1921 sec the group
wtal, rubber products.
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TIRES and TUBESe

Employment per Man- Manhours Man- Manhours

Employment Unit hours per Unit  hours per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output  Earners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)b
1914 . . . - .. .. .. . 429
1919 . - .. .. ..
1921 39 67 71 171 183 .. . .. ..
1923 69 89 90 129 131 .. . .. 138
1925 88 98 100 112 114 . " . 135
1927 N %4 99 103 109 .. .. .. 109
1929 100 100 100 100 100 . .. .. 100
1931 67 59 .. 88 . .. .. - 78
1933 65 64 64 98 98 82 103
1935 72 69 68 95 95 91 102
1937 81 76 77 94 95 100 100
1939 83 65 66 78 79 94 92
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 72 78 70
Employment per unit 100 96 84

s For indexes of output, employment and employment per unit back to 1919 see the
combination tires and tubes incl. other rubber goods. For indexes of manhours and man-
hours per unit back to 1921 see the group total, rubber products.

b B, Stern, Labor Productivity in the Automobile Tire Industry, Bulletin No. 585 (Bureau
of Labor Statistics, July 1933), p. 9. The data cover 6 large plants.

RUBBER GOODS, OTHERs

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1927 80 92 92 115 116
1929 100 100 100 100 100
1931 83 85 .. 103 .. .. .
1933 80 88 87 109 108 72 100
1935 96 100 100 105 105 81 95
1937 112 120 118 107 106 100 100
1939 136 129 128 95 924 109 90
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 103 121 139

Employment per unit 108 109 102

» For indexes of output, employment and employment per unit back to 1919 see the
combination fires and tubes incl. other rubber goods. For indexes of manhours and man-
hours per unit back to 1921 see the group total, rubber products.
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TOTAL RUBBER PRODUCTS

295

Employment per Man- Manhours  Man- Manhours
Emplayment Lt hours  per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Earners

Year  Ouiput  Larners Total*  Earners Total* (ESTIMATE A) {ESTIMATE B)
1899 25 .
1904 30 28
1909 33 32 ..
1914 .. 50 52 .. - 55
1919 54 107 120 199 223 .. .-
1921 43 70 72 163 170 68 160
1923 72 93 93 129 129 93 129
1925 84 95 96 113 114 94 112
1927 92 95 98 104 107 96 105
1929 100 100 100 100 100 100 100
1931 70 67 .. 96 .. 57 81
1933 69 71 71 103 102 - . 52 75
1935 79 77 76 97 97 83 100 57 T2
1937 91 87 87 96 96 100 100 65 71
1939 97 81 81 84 84 98 91 64 66

all personnel:

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

1935 1937 1939

Employment 80 89 87
Employment per unit 100 98 S0
PAPER PRODUCTS
PAPER®
Employment per Man- Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Cutput Earners Total* Earners  Total* {ESTIMATE A}
1927 88 95 95 109 108
1929 100 100 100 100 100
1931 85 85 .. 29 . . .
1933 83 84 84 102 102 78 108
1935 96 100 100 105 105 88 106
1937 115 107 106 93 92 100 100
1939 123 107 107 87 86 99 92
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1035 1937 1939
Employment 101 107 112
Employment per unit 106 93 91

s I'ur indexes back to 1879 see the combination paper and pulp.
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PAPER and PULP»

Employment per ~ Man- Manhours Man- Manhours

Employment Unit hours  fer Unit  hours  per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output FEarners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)
1879 41 18 .. 434
1889 8.4 22 .. 266
1899 19 a9 .. 200 .
1904 28 52 49 187 177 .. ..
1909 36 59 57 162 155 78 255 o .
1914 44 69 66 155 149 . . 72 1ol
1919 53 89 87 168 165 . .. .. ..
1921 44 82 80 185 181 .. . 78 174
1423 66 94 93 143 141 .. .- 94 142
1925 75 97 96 128 127 . - 95 126
1927 88 %6 96 110 110 .. - 95 109
1929 100 100 100 100 100 .. .. 100 100
1931 86 84 .. 98 . .. .. 71 83
1933 84 84 84 100 106 77 110 66 79
1935 98 99 99 102 102 87 107 75 77
1937 120 107 107 90 89 100 100 87 72
1939 128 107 107 84 84 98 92 84 66
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 101 108 113
Employment per unit 103 90 88

& Combination of two industries. Data prior to 1927 are not available for these
separately.

PULPa
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1927 86 100 101 116 117
1929 100 100 100 100 100
1931 88 82 .. 93 .. . ..
1933 89 81 82 91 92 74 117
1935 107 96 97 920 90 82 109
1937 141 109 109 77 78 100 100
1939 147 109 110 74 75 96 92
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 97 110 115
Ermployment per unit 91 78 78

# For indexes back to 1879 see the combination paper and pulp.



WALIL PAPER TOTAL PAPER PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Yeur  Output Earncrs Total* Earners Total*  OQutput Earners Total®* Earners Total*
1899 18 40 .. 218 .
1904 26 51 49 197 187
1909 37 62 60 168 162
1914 46 71 70 154 150
1919 53 90 89 170 168
1921 50 80 79 159 157
1923 70 95 94 135 134
1925 77 95 95 124 123
1927 . .. .. .. .. 89 95 95 107 107
1929 100 100 100 100 100 100 100 100 100 100
1931 &1 79 . 98 o 86 83 .. 96 ..
1933 77 69 70 89 90 84 82 83 97 93
1935 93 91 90 98 97 102 97 96 95 95
1937 110 97 95 88 87 122 109 107 89 88
1939 100 86 84 86 84 131 108 106 82 81
* I'xcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 7935 1937 1939
Wall paper Lmployment 93 96 90
Employment per unit 100 87 90
Total paper products Emplovment 100 109 113
Lmployment per unit 98 89 86

PRINTING AND PUBLISHING
TOTAL PRINTING and PUBLISHING

Employment per Man- Manhours  Man- Manhours
Lmployment Unit kours  per Unit hours  per Unit
Wage Wage Wage Larners  Wage Earners
Year  Ouwtpnt Farners Total*  Earners Total* (ESTIMATE A) (ESTIMATE B)
1899 17 56 . 326 .
1904 26 63 55 239 210 . .
1909 36 74 68 208 191 77 218 . ..
1914 47 73 73 165 155 79 167
1919 54 82 79 152 147 . .
1921 52 7Y 77 151 148 - - 76 146
1923 73 826 #5 117 116 87 119 85 116
1925 82 88 58 107 107 91 1114 88 107
1927 pIY; 92 93 101 102 97 108 92 102
1929 100 100 100 100 100 100 100 100 100
1931 54 8Y . 106 .. 34 100 82 93
1433 72 74 74 102 102 62 86 62 46
1935 87 Bo 84 o8 97 71 81 70 80
1937 102 99 99 28 97 84 83 85 83
1939 v7 91 84 25 87 76 79 70 79
* Excludes nonfactory personnel, 1935-39. The following indexes 11929:100) cover
all personnel: 1935 1937 1939
Employment 101 09
Employment per unit 100 102
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CHEMICAL PRODUCTS

CHEMICALS, INDUSTRIAL®

Employment per Man-  Manhours
Employment Unit kours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners ‘Total* {ESTIMATE A)
1927 74 84 83 114 112
1929 100 < 100 100 100 100
1931 81 78 . 96 .. . .
1933 80 86 85 107 106 69 123
1935 105 106 106 101 101 83 112
1937 141 127 127 20 20 100 100
1939 155 116 119 75 77 92 84
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 7935 1937 1939
Employment 108 129 132
Employment per unit 103 | 86

¢ For indexes of output, employment and employment per unit back to 1899, see the
combination, chemicals, industrial, incl. rayon and gases. For indexes of manhours and
manhours per unit back to 1914 sce the group total, chemical products.

CARBON BLACK LINSEED PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Quiput Earners Total* Earners Total*

1914 10 18 20 177 199
1919 23 35 38 154 164
1921 24 43 48 182 202

1923 47 68 78 144 166 83 97 94 116 113
1925 70 79 81 112 115 100 99 100 99 100
1927 67 81 84 121 126 95 100 103 106 109
1929 100 100 100 100 100 100 100 100 100 100
1931 75 54 . 73 ‘e 67 68 e 101
1933 74 76 74 102 100 . 60 60 .. ..
1935 94 95 95 101 101 63 87 88 137 139
1937 133 114 112 86 84 86 97 97 113 113
1939 140 82 83 59 60 73 78 g0 107 110
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Carbon black Employment 96 112 89

Employment per unit 101 84 64
Linseed products Employment 88 97 81

Employment per unit 139 113 111
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CHEMICALS, INDUSTRIAL, incl. RAYON and GASES»

Employment per Man- Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* {ESTIMATE A)
1899 6.6 17 .. 253 ..
1904 8.3 21 20 257 242 - ..
1909 12 25 24 198 191 27 376
1914 20 34 33 167 161
1919 36 73 75 202 206
1921 27 47 49 174 180
1923 55 74 74 135 135
1925 56 74 73 132 131
1927 70 78 78 111 111
1929 100 100 100 100 100
1931 92 86 .- 94 .. .
1933 102 926 93 94 92
1935 130 115 114 &8 87 .. ..
1937 172 132 132 77 77 100 100
1939 188 119 120 63 64 89 82
* Excludes nonfactory personncl, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 115 134 131
Employment per unit 88 78 70

® Combination of three industries. Data back to 1899 are not available for these
separately. I'or indexes of manhours and manhours per unit back to 1914 see the group
total, chemical producis.

RAYONs
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1923 28 37 . 130 -
1925 40 49 49 121 121
1927 60 67 67 111 111
1929 100 100 100 100 100
1931 138 29 . 72 .. . .
1933 201 113 113 56 56 86 133
1935 253 129 131 51 52 92 112
1937 310 141 146 45 47 100 100
1939 346 124 130 36 37 B7 78
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 131 148 134
Employment per unit 52 48 39

* I'or indexes of output, employment and employment per unit back to 1899 sce the
combination chemicals, industrial, incl. rayon and gases. For indexes of manhours and
manhours per unit back to 1914 see the group total, chemical products.
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EXPLOSIVES
! Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* {ESTIMATE A)
1889 11 39 .. 354
1899 25 80 .. 317 ..
1904 45 103 85 231 189 .. .
1909 62 112 84 182 136 161 242
1914 70 112 100 160 143
1919 94 165 184 176 196
1921 61 80 83 132 136
1923 94 114 102 121 108
1925 92 101 102 110 110
1927 96 103 104 108 109
1929 100 100 100 100 100
1931 67 84 .. 126 .. s .
1933 58 74 73 129 127 68 110
1935 68 81 82 120 121 77 104
1937 93 96 96 104 104 100 100
1939 08 96 95 98 97 98 93
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: ' 7935 7937 1939
Employment 84 96 98
Employment per unit 123 104 100
GLUE and GELATIN GASES, COMPRESSED®
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Output Earners Total* Earners Total*®
1927 96 108 106 112 111 68 95 89 139 131
1929 100 100 100 100 100 100 100 100 100 100
1931 85 85 .. 100 . 82 84 .. 103 ..
1933 . 67 71 . .. 71 82 66 115 93
1935 110 109 110 99 100 95 112 88 118 93

1937 139 118 118 85 85 138 137 96 99 69
1939 123 102 103 83 84 138 117 74 84 53

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 7939
Glue and gelatin - Employment 116 130 113
Employment per unit 105 94 92
Gases, compressed  Employment 95 97 100
Employment per unit 100 70 72

2 For indexes of output, employment and employment per unit back to 1899 see the
combination chemicals, industrial, incl. rayon and gases. For indexes of manhours and man-
hours per unit back to 1914 see the group total, chemical products.
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FERTILIZERS

Employment per Man- Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners ‘Total* Larners Total* (ESTIMATE A)
18599 30 55 .- 182 .
1904 37 68 62 181 166 . ..
1909 60 87 85 146 141 124 219
1914 88 109 109 123 123
1919 80 126 126 156 156
1921 60 81 83 136 139
1v23 76 89 i | 116 119
1925 87 94 94 108 109
1927 20 89 90 99 1M
1929 100 100 100 100 100
1931 78 70 . 89 e .. .
1933 60 62 63 103 105 62 109
1935 78 83 83 108 107 70 96
1937 106 100 97 94 92 100 100
1939 100 92 88 91 88 82 86
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 91 101 99
Employment per unit 117 95 929

PAINTS and VARNISHES

Employment per Man- Manhours  AMan- Manhours
Employment Unit hours  per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Farners
Year  Output  Farners Total*  Larners Total* {ESTIMATE A) {ESTIMATE B)
1899 22 33 . 149 ..
1904 28 40 38 143 136 .. ..
1909 38 49 50 130 134 57 165 .. .
1914 41 58 59 134 143 o . 56 135
1919 52 74 78 141 150 .. .. . ..
1921 45 62 65 136 143 .. . 56 125
1923 67 78 80 117 119 V. .. 75 112
1925 76 87 8Y 115 117 .. .. 89 117
1927 87 96 97 1o 111 .. .. 94 108
1929 100 100 100 100 100 . . 100 100
1931 6Y 77 .- 112 .. .. .. 66 96
1933 62 73 74 125 119 71 124 61 v7
1935 87 95 92 108 105 85 106 73 84
1937 109 148 104 99 95 100 100 86 79
1439 107 96 h 90 82 88 89 76 71
* Lixcludes nonfactory personnel; 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 105 109 110

Employment per unit 120 160 103



COTTONSEED PRODUCTS

Employment per Man-  Manhours
Emplayment Unit hours  per Unit
Wage Wage Wage Earners
Years Output Earners Total* Earners Total* (ESTIMATE A)
1899 51 70 .. 137 .-
1904 74 98 98 133 133 . .
1909 73 108 111 147 151 128 145
1914 134 138 ifl 103 106 .. .
1919 111 169 168 152 151
1921 80 102 104 127 130
1923 70 81. 83 116 120
1925 108 102 101 95 o4
1927 121 116 114 96 94 - ..
1929 100 100 100 100 100 .. .
1931 86 78 .. 90 . e ..
1933 94 90 88 9 94 .. .
1935 66 84 83 127 126 68 86
1937 83 105 102 127 123 100 100
1939 84 96 93 114 111 78 76
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 7937 1939
Employment 85 103 98

Employment per unit 130 125 116
¢ Reports for 1925 and earlier years relate to the 12-month period ending July 31
following the year specified, while those for 1927 and later years relate to the 12-month
period ending July 31 of the year specified. It is likely, however, that some manufacturers
reported on a calendar-year basis,

SOAP
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Ouiput Earners Total* Earners Total* (ESTIMATE A)
1904 46 77 72 168 157 .. .
1909 61 90 91 147 148 125 223
1914 70 99 98 140 139 . ‘e
1919 89 142 143 159 160
1921 79 115 114 146 144
1923 87 118 121 137 139
1925 86 107 105 124 122
1927 93 94 92 100 99
1929 100 100 100 100 100
1931 98 99 .. 101 . .e .
1933 98 100 95 102 97 105 117
1935 100 97, 89 97 89 97 106
1937 109 98 92 89 85 100 100
1939 126 95 91 76 72 96 84
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
zll personnel; 1935 1937 7939
Employment 96 94 106
Employment per unit 96 87 84
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SALT

Employment Employment per Unit
Year Outfut Wage Earners  Total* Wage Earners Total*
1869 12 38 - 306
1879 21 55 .. 262
1889 36 56 .. 155
1899 53 87 .. 164 .
1904 57 85 83 151 146
1909 67 90 89 134 133
1914 72 93 92 129 127
1919 88 119 123 135 140
1921 71 110 110 155 156
1923 87 125 127 144 147
1925 88 116 115 132 132
1927 92 109 110 119 120
1929 100 100 100 100 100
1931 91 87 .. 95 .
1933 84 92 88 110 105
1935 87 N 89 105 103
1937 97 85 82 87 85
1939 96 82 80 86 83
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1937 7939
Employment 95 82 58
Employment per unit 109 85 92
WOOD DISTILLATION and
CHARCOAL MANUFACTUREa CHARCOAL®
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Oulput Earners Total* Earners Total*  Qutput Earners Total Earners Total

1921 33 46 48 139 146 192 464 421 241 219

1923 .. .- . .. . 132 174 200 132 152
1925 . . . . . 238 274 284 115 120
1927 .. .. ‘e .. . 144 179 183 124 127
1929 100 100 100 100 100 100 100 100 100 160
1931 .. - .. .. .. 39 64 .. 163

1933 .. .. .. .. .. . 31 39 .. ..
1935 72 B2 83 113 114 46 52 57 13 125
1937 101 06 97 95 vo6 43 83 83 192 192

1939 109 89 91 82 84

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1639
Lmployment 83 102 96
Employment per unit 115 101 89

* Combination of two industries, Data for 1939 are not available for these separately.

b Tor 1939 output and employment indexes and indexes covering nonfactory per-
sonnel see the combination weod-distiliation and charcoal manufacture.

Because this industry contains a large propertion of small establishments, the degree
to which it is covered by the Census probably varies from year to year.
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WOOD-DISTILLATION

TANNING and DYE MATERIALS PRODUCTS=
Employment per Employment
Employment Unit Employment per Unit

Wage Wage Wage Wage
Year  Ouiput Earners Total* Earners Total* Qutput Earners Total Earners Total
1899 26 68 .. 263 e 28 34 .. 120 ..
1904 38 112 100 298 265 40 49 51 123 127
1909 54 99 95 184 177 54 59 60 109 110
1914 79 117 112 148 142 58 61 61 104 105
1919 82 179 164 220 201 75 108 109 144 146
1921 69 124 120 180 174 31 41 43 131 140
1923 05 134 130 141 137 80 88 20 109 112
1925 87 103 102 118 116 85 88 89 104 104
1927 88 100 103 113 117 92 97 97 105 106
1929 100 100 100 100 100 100 100 100 100 100
1931 78 81 .. 104 . 56 57 .. 102
1933 74 88 88 120 120 .. 59 59 .. .-
1935 100 110 113 109 113 73 82 83 113 114

1937 101 116 116 115 115 101 96 97 95 96
1939 124 112 112 91 91 .. .. .

* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1937 1939
Employment 124 122 129
Employment per unit 123 120 105
* For 19392 output and manufacture indexes and indexes covering nonfactory per-
sonnel see the combination wood-distillation and charcoal manufacture.

TOTAL CHEMICAL PRODUCTS

Employment per Man- Manhours Man- Manhours

Employment Unit hours per Unit hours  per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output FEarners Total* Earners Total* (ESTIMATE A) {ESTIMATE B)
1899 19 39 .. 212 .
1904 23 49 47 215 207
1909 M 56 57 178 183 .- . . ..
1914 42 60 69 156 161 . .. 75 176
1919 52 103 106 200 206 .. .. o .
1921 42 69 72 165 172 . . 68 162
1923 64 86 87 134 135 e .. 90 139
1925 70 86 86 124 124 . . 90 129
1927 83 89 90 108 109 - . 88 107
1929 100 100 100 100 100 .. .. 100 100
1931 87 82 . 95 .. .. .. 73 B3
1933 84 85 83 102 98 .- . 66 79
1935 i1 29 97 98 96 84 104 77 76
1937 124 113 109 9 88 100 100 89 72
1939 133 103 99 78 75 89 83 80 61
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel; 1935 1937 1939
Employment 103 112 114
Employment per unit 102 90 86
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PETROLEUM AND COAL PRODUCTS
PETROLEUM REFINING

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners  Total* (ESTIMATE A)
1879 1.7 11 .. 618
1889 39 13 . 338
1899 5.9 15 . 256 .
1904 7.2 21 19 289 261 .. e
1909 11 17 17 157 152 18 168
1914 17 3 31 185 184
1919 34 73 74 215 217
1921 40 78 75 194 185
1923 56 83 83 149 149
1925 73 81 81 111 111
1927 B1 88 88 109 109 .. ..
1929 100 100 100 100 100 100 100
1931 | 85 .- 94 . 77 85
1933 86 86 B84 P 97 65 75
1935 99 96 98 97 08 60 67
1937 119 103 104 87 88 72 61
1939 128 90 93 71 73 64 50
* Excludes nonfactory personnel, 1935-39. The following indexcs (1929:100) cover
all personnel: 1935 1937 1939
Employment 99 109 107
Employment per unit 100 91 84

COKE-OVEN PRODUCTS

Employment Employment per Unit
Year Output Wage Earners  Total* Wage Earners Total*
1879 2.5 12 . 473
1889 9.0 34 .. 379
1899 18 83 . 454 ..
1904 23 92 84 405 n
1909 38 142 129 372 337
1914 38 103 97 272 257
1919 61 143 136 232 221
1921 43 78 79 181 183
1923 89 138 131 154 146
1925 81 113 111 139 137
1927 84 103 101 123 121
1929 100 100 100 100 100
1931 55 70 . 127 ..
1933 43 64 62 148 143
1935 58 81 78 140 135
1937 87 100 97 115 111
1939 87 106 101 121 117
* xcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 52 98 106

Employment per unit 141 113 122
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TOTAL PETROLEUM and

FUEL BRIQUETTES COAL PRODUCTS

Emplayment per Employment

Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Output Earners Total* Earners Total*
1899 .. . .. .. .. 87 29 .. 337 ..
1904 .. . - . .. 10 35 32 347 314
1909 79 2 22 262 275 16 43 40 266 246
1914 16 33 34 214 218 2] 47 46 218 213
1919 21 40 44 191 211 39 20 8o 230 229
1921 29 87 90 302 313 41 79 77 194 188
1923 54 85 84 157 154 64 95 94 150 148
1925 59 58 58 98 99 75 88 88 117 117
1927 72 64 64 89 89 83 92 21 110 110
1929 100 100 100 100 100 100 100 100 100 100
1931 50 71 .. 141 .- 84 82 .- 98 ..
1933 37 69 71 188 193 78 81 79 104 101
1935 64 80 81 125 127 92 93 94 101 102

1937 79 107 102 136 130 114 103 103 N 91
1939 66 96 96 146 145 121 95 96 79 79

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Fuel briquettes Employment 90 102 08
Employment per unit 141 130 149
Total petroleum and coal products Employment 96 107 109
Employment per unit 105 94 920

STONE, CLAY AND GLASS PRODUCTS

WALIL PLASTER and BOARD ASBESTOS PRODUCTS
Employment per Employment
Emplayment Unit Employment per Unat
Wage Wage Wage Wage

Year  Output Earners Total* Earncrs Total*  Output Earners Total* Earners Total*
1927 100 134 132 134 132 73 78 77 108 106
1929 100 100 100 100 100 100 100 100 100 100
1931 65 79 .. 122 .. 68 74 .. 109 .
1933 59 59 56 75 76 134 136

1935 64 101 97 158 153 78 119 119 153 153
1937 112 146 138 130 124 126 161 156 128 124
1930 140 164 157 117 112 o T

* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover

all personnel: 1935 1037 1939

Wall plaster and board TEmployment 101 140 167
Employment per unit 159 125 119

Asbestos products Erployment 124 160 .

Employment per unit 159 127



LIME

Employment per Man-  Manhours
Lmployment Unit hours  per Unit
Wage Wage Wage Farners
Year Output Earners  Total* Earners Total* (ESTIMATE A)
1904 81 129 127 160 158 . ..
1909 M 160 161 177 177 192 215
1914 95 144 144 151 152
1919 77 132 132 172 172
1921 58 121 120 208 207
1923 93 144 144 155 156
1925 102 141 142 139 139
1927 101 127 128 126 126
1929 100 100 100 100 100
1931 78 78 .. 101
1933 .. 70 70 .. ..
1935 67 88 88 130 131 . .
1937 102 114 112 112 110 100 100
1939 118 111 111 94 924 93 80
* Ixcludes nonfactory personnel, 1935-39, The folowing indexes {1929:100) cover
all personnei: 7935 1937 7939
Employment 90 115 117
Employment per unit 134 113 99
CEMENT
Employment per Man- AManhours Man- Manhours
Employment Unit hours per Unit  hours  per Unita
Wage Wage Wage Earners  Wage Earners
Year  Cutput  Earners Total*  Earners Total* (ESTIMATE A} (RSTIMATE B)
1904 19 52 48 279 255 . .
1909 43 80 75 185 173 162 256
1914 61 84 81 137 133
1919 57 76 77 134 135 .. . .. .
1921 60 79 78 131 131 .. .. .. 159
1923 77 105 103 136 133 . . . 141
1925 94 115 116 122 123 .. . .. 129
1927 100 109 111 108 110 .. .. . 110
1929 100 100 100 100 100 . .- .. 100
1931 75 73 .. 98 .. . .. .. 97
1933 36 47 46 131 128 54 102 .. 99
1935 44 62 60 140 136 70 108 .. 104
1937 68 79 75 116 110 100 100
1939 72 71 69 99 95 89 84
* Fxeludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Employment 62 77 73

Employment per unit 140 113 101
& (. Perazich, 5.1, Woal, and H. Schimmel, Mechanization in the Cement Industry,
{National Rescarch Project in cooperation with the National Burcau of Economic
Rescarch, Philudelphia, 1939), p. 89, The basic data were collected in a field study
covering 16 to 61 percent of the industry.
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CONCRETE PRODUCTSs ROQOFING
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Quiput Earners Total* Earners Total*

1925 75 89 86 118 114
1927 94 108 106 115 113 . .. .. .. .
1929 100 100 100 100 100 100 100 100 100 100

1931 61 56 .. 93 . 62 68 .. 111
1933 25 27 29 108 117 .. 73 69 .. .
1935 57 51 52 89 90 83 107 99 130 120

1937 92 78 74 85 81 110 123 115 112 104
1939 153 105 99 69 65 127 134 123 105 97

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover

all personnel: 1935 1937 7939
Concrete products Employment 55 76 110

Employment per unit 97 83 72
Roofing Employment 108 117 138

Employment per unit 130 106 108
& Because this industry contains a large proportion of small establishments, the degree
to which it is covered by the Census probably varies from year to year.

CLAY PRODUCTS, not elsewhere classified

Employment per Man- Manhours Man- Manhours

Employment Unit hours per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Farners
Year  Outputs Earners Total* Earners Total* {ESTIMATE A) (ESTIMATE B)b
1914 84 107 107 127 127 .. o . ..
1919 64 82 84 129 131 .. . . 114
1921 57 74 75 130 132 o .. . 109
1923 39 110 110 111 110 . .. . 102
1925 106 110 110 104 104 . .. .. 100
1927 107 108 108 101 101 . . .. 100
1929 100 100 100 100 100 .. .. .. 100
1931 48 55 . 113 .. .. . .. 131
1933 28 34 35 122 125 40 94 . 128
1935 40 48 48 119 121 62 102 .. 121
1937 66 70 69 106 105 100 100
1939 64 606 66 103 102 91 04
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
al! personnel: 1935 1937 1939
Employment 50 70 68

Employment per unit 124 106 106

# The index for 1914-23 is slightly revised.

b M. E. West, Productivity and Employment in Selected Industries: Brick and Tile (National
Research Project, in cooperation with National Bureau of Economic Research, Phila-
delphia, 1939), p. 115. For 1919-29 the index is based on a sample of 12 to 56 plants,
and is a chain of median link relatives; for 1929-35, it is a weighted mean index for 37
identical plants.



GLASS

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Larners
Year Gulpuis Earners Total* TFarners Total* {ESTIMATE A)
1899 25 78 .. 314 ..
1904 33 95 90 285 273 .. .
1909 45 102 98 227 218 125 452
1914 64 110 106 173 167
1919 64 115 113 178 175
1921 .. 81 81
1923 . 109 107 .. .
1925 84 103 102 122 122
1927 92 97 97 106 106
1929 100 100 100 100 100
1931 81 74 .. 91 .. - .-
1933 78 74 74 95 96 64 133
1935 118 99 100 84 84 84 116
1937 163 117 119 72 73 100 100
1939 147 103 105 70 72 86 96
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1937 1939
Employment 101 119 108
Employment per unit 86 73 74

& The index for 1899-1919 has been computed since publication of The Output o
Manufacturing Industries, 1899-1937. The basic data are from the Census of Manufactures,

TOTAL STONE, CLAY and

SAND-LIME BRICK GLASS PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Quiput Earners Total* Earners Total*
1899 .. .. .. .. . . 69 ..
1904 .. .. .. .. .- . B5 81
1909 .. . .. .. .. . 100 98
1914 59 08 93 167 158 - 99 97
1919 52 89 85 171 163 .. 92 92
1921 34 66 62 195 183 o 78 78
1923 76 103 99 136 131 . 106 105 . ..
1925 114 142 134 124 117 91 107 107 117 117

1927 115 140 133 121 116 100 106 106 106 106
1929 100 100 100 100 100 100 100 100 100 100

1931 54 57 . 106 .. 67 68 .. 100 e
1933 8.7 15 17 170 195 47 54 54 114 116
1935 26 40 38 151 143 69 73 73 107 107
1937 66 73 63 110 103 100 94 93 94 93
1939 67 61 56 21 84 98 89 83 | 90
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1037 1939
Sand-lime brick Employment 39 68 62
Employment per unit 146 103 92
Total stone, clay and glass products  Employment 76 94 93
Employment per unit 110 94 95
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FOREST PRODUCTS

APPENDIX F

EXCELSIOR BOXES, WOODEN, CIGAR
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Qufput Earners Total* Earners Total*
1925 99 105 106 106 107 - . .. .. ..
1927 97 102 103 106 107 98 105 106 106 107
1929 100 100 100 100 100 100 100 100 100 100
1931 63 75 .. 119 .. 84 86 .. 103 .
1933 51 65 66 128 129 65 78 78 120 119
1935 60 67 68 112 114 64 73 72 113 111
1937 70 77 78 111 112 83 75 74 N %0
1939 68 75 76 110 111 79 ! 70 90 89

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel; 1935 1937 7939
Esxcelsior Employment 69 78 78
Employment per unit 115 112 115
Boxes, wooden, cigar Employment 76 75 71
Employment per unit 118 90 90
CASKETS and COFFINS COOPERAGE
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Oufput Earners Total* Earners Total*
1927 77 20 20 116 117 98 107 106 109 108
1929 100 100 100 100 100 100 100 100 100 100
1931 89 92 .. 103 68 77 - 112 .
1933 ‘e 93 95 .. e 56 79 78 142 140
1935 97 106 106 109 110 60 92 90 155 152
1937 104 105 106 101 102 63 920 87 142 138
1939 105 96 94 91 o0 51 67 67 132 132
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Caskets and coffins  Employment 117 110 108
Employment per unit 121 106 103
Cooperage Employment 93 87 69
Employment per unit 156 138 136
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LUMBLER-MILL and PLANING-MILL PRODUCTS»

Employment per Man- Manhours Man- Manhours

Employment Unit hours  per Unit  hours  per Unil
Wage Wage Wage Earners  Wage Earners
Year  Oulput  Earncrs Total*  Earners Total* (ESTIMATE A) (ESTIMATE B)
1925 109 114 112 104 103 . .. 123 113
1927 97 100 99 103 102 .. .. 105 108
1929 100 100 100 100 100 .. . 100 100
1931 52 49 . 95 . .. . 44 84
1933 38 44 44 114 114 .. .. 34 89
1935 53 60 59 113 112 68 90 52 98
1937 70 77 75 109 107 100 100 68 96
1939 74 72 71 97 96 84 80 63 B4
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 60 76 74
Employment per unit 114 109 99

8 Combination of two industries, fumber-mill products and planing-mill products. Indexes
of manhours and manhours per unit for 1925-33 are not available for plening-mill
products separately.

LUMBER-MILI. PRODUCTS, not elsewhere classified®

Employment per Man-  Aarhours
Employment Unid hours  per Unit
Wage Wage Wage LEarners
Year Output Earners  Total* Larners Total* (ESTIMATE A)
1899 107 926 .. 90 .
1004 96 94 93 98 97 . ..
1909 105 127 128 122 122 157 150
1914 96 112 112 117 117
1919 97 112 112 116 116
1921 80 87 88 108 109 . .
1923 99 118 117 120 119 116 117
1925 106 111 110 106 104 112 106
1927 97 99 97 102 100 100 102
1929 100 100 100 100 100 100 100
1931 51 47 . 93 . 44 88
1933 40 45 45 112 111 37 92
1935 55 61 60 111 110 50 91
1937 72 77 76 107 106 74 102
1939 72 ! 7 98 98 60 83
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 61 77 72

Employment per unit 112 107 101
s For alternative indexes of manhours and manhours per unit {or 1925-33 sce the
combination {umber-mill and planing-mill products.
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PLANING-MILL PRODUCTS, not elsewhere mades

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1925 119 124 121 104 101
1927 97 107 105 110 108
1929 100 100 100 100 100
1931 55 60 .. 110 ..
1933 32 39 40 122 124 .. .
1935 46 53 53 117 117 68 96
1937 64 74 71 115 110 100 100
1939 83 78 74 94 89 102 80
* Excludes nonfactory personmnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 56 74 80
Employment per unit 123 115 96

& For indexes of manhours and manhours per unit for 1925-33 see the combination
fumber-mill and planing-mill products.

TURPENTINE and ROSIN TOTAL FOREST PRODUCTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Quipui Earners Total* Earners Total*
1899 119 104 .. 87 .. 82 81 .. 98
1904 97 83 87 86 90 76 87 . 113
1909 90 98 103 108 113 33 108 - 130 .
1914 82 86 88 105 108 82 98 98 119 119
1919 76 69 72 92 95 79 98 98 124 125
1921 74 68 71 93 96 83 80 81 96 98
1923 88 85 86 97 97 Nn 107 106 118 116
1925 9 73 74 80 81 103 105 104 102 101
1927 107 94 95 88 88 99 99 98 99 98
1929 100 100 100 100 100 100 100 100 100 100
1931s 78 70 .. 9 . 63 58 . 92 .
1933 82 77 77 94 95 46 52 52 113 113
1935 78 78 78 100 100 59 66 66 112 111
1937 81 81 83 100 103 76 82 81 108 106
1939 67 52 77 78 114 80 77 76 9 96
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Turpentine and rosin - Employment 78 83 78
Employment per unit 100 103 116
Total forest products Employment 68 82 80

Employment per unit 115 108 100
& The 1931 Census of this industry is reported by the Bureau of the Census to be
somewhat incomplete because some establishments failed to report.
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IRON AND STEEL PRODUCTS

CAST-TROXN PIPE

Employment per Man-  Manhours
Employment /nit hours  per Unit
Wage Wage Wage Earners
Year Output Farncrs  Total* Earners Total* (ESTIMATE A)
1914 62 64 63 103 102
1919 44 04 65 147 149
1921 43 63 63 133 133
1923 93 109 107 117 115
1925 113 117 115 104 102
1927 114 116 115 102 101
1929 100 100 100 100 100
1931 69 31 . 113 .. . ..
1933 31 43 49 155 157 42 94
1935 46 69 69 143 149 63 93
1937 68 89 89 130 130 100 100
1939 74 84 84 114 114 95 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 70 90 86

Employment per unit 150 131 117

FIREARMS FILES
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Tarners Total* Earners Total*  Output Earners Total* Earners Total*

1921 52 69 69 134 134

1923 77 N 90 118 117

1925 70 65 66 93 94

1927 93 920 89 97 96 .. .. .. .. .-
1929 100 100 100 100 100 100 100 100 100 100

1931 56 62 .. 112 . 63 76 .- 121 -
1933 56 49 51 89 92 65 606 67 102 103
1935 72 71 71 99 98 72 73 75 102 104
1937 107 100 96 94 90 106 93 94 89 89
1939 97 73 75 76 77 80 81 83 101 104
* Fxcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Fireermy  Emplovment 72 96 78

Emplovment per unic 99 00 81
Files Employment 77 u5 87

Employment per unit 108 90 108
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BLAST-FURNACE PRODUCTSs

Employment per Man- Manhours Man- Manhours

Employment Urit hours  per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output  Earners Total* Earners Total* (ESTIMATE A) (ESTIMATE B)?
1889 20 117 . 589
1899 32 157 . 485 .
1904 38 141 130 372 344 - .
1909 56 154 150 265 258 176 303
1914 53 118 116 222 218 .. .. . .
1919 70 173 170 249 244 .. .o . 208
1921 39 75 80 193 206 .. .- .. 169
1923 93 147 144 158 155 . . .. 141
1925 84 117 116 138 137 .. .. .. 105
1927 84 112 111 133 132 . . .. 100
1929 100 100 100 100 100 100 100 . .-
1931 44 54 . 124 .. ..
1933 32 48 48 153 152 32 101
1935 51 61 61 120 121 42 83
1937 88 92 N 105 104 68 77
1939 76 78 78 103 103 51 68
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1933 1937 7939
Employment 61 94 80

Employment per unit 121 107 106
s For fuller indexes on manhours and manhours per unit see the combination blast-
Jurnace and steel-mifl products.
b Bureau of Labor Statistics, Productivity of Labor in Merchant Blast Furnances, Bulletin
No. 474 (Dec. 1938}, p. 5. The data relate to 21 to 60 merchant plants. The figure for
1927 covers the first 6 months only.

WROUGHT PIPE, not elsewhere made

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Oulprut Earners Total* Earners Total* (ESTIMATE A)
1925 77 95 94 124 122
1927 68 97 95 142 139
1929 100 100 100 100 100
1931 63 70 .. 112 -
1933 31 57 57 183 182
1935 56 94 92 168 165 - -
1937 91 124 119 136 131 100 100
1939 54 73 73 135 134 62 103
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 93 119 75

Employment per unit 167 131 139
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STEEL-MILL PRODUCTSs

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Larners Total* {ESTIMATE A)
1869 1.9 10 .. 544
1879 4.4 21 . 470
1889 10 29 .- 279
1899 24 46 . 197 .
1904 29 53 50 181 173 .. .
1909 43 61 59 140 136 74 166
1914 44 63 02 144 142
1919 63 95 %6 150 151 .. .
1921 38 60 61 157 161 .o .
1923 81 98 97 122 120
1925 82 94 94 115 115
1927 81 92 92 113 114
1929 100 100 100 100 100
1931 47 67 . 142 .. . ..
1933 43 70 70 163 162 52 118
1935 64 91 90 144 142 71 108
1937 97 121 120 125 124 100 100
1939 86 101 101 117 118 78 87
* Excludes nonfactory personncl, 1935-39. The following indexes (1929:100} cover
all personnel: 1935 1937 7939
Employment 91 122 104

Employment per unit 143 125 121

& For fuller indexes on manhours and manhours per unit sece the combination blast-
Surnace and steel-mill products,

TIN CANS and TINWARE, not elscwhere classified

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output LEarners Total* Earners Total* (ESTIMATE A)
1927 87 94 24 108 108
1929 100 100 100 100 100
1931 92 80 . 88 ..
1933 94 74 74 78 78 .. .
1935 119 87 920 73 75 31 109
1937 160 105 109 66 68 100 100
1939 165 101 104 61 63 93 920
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 91 111 108

Employment per unit 76 6Y 65



BLAST-FURNACE and STEEL-MILL PRODUCTSs

Employment per Man- Manhours Man~ Manhours

Employment Unit hours per Unit  hours  per Unit
Wage Wage Wage Earners  Wage Earners
Year  Output Earpers Total* Earners Total* (ESTIMATE A) (ESTIMATE B)
1899 25 53 .. 215 ..
1904 30 58 55 193 184 .. ..
1909 45 66 65 147 144 84 187 .. ..
1914 45 66 65 148 146 .. .- 69 153
1919 64 100 100 156 157 . . .. .
1921 38 61 62 159 1064 .. - 60 157
1923 82 101 100 123 122 107 130 106 130
1925 82 95 96 116 116 95 116 93 113
1927 81 93 93 114 114 92 113 9 110
1929 100 100 100 100 100 100 100 100 100
1931 47 66 .. 141 . 51 108 52 112
1933 42 69 68 164 163 49 117 43 101
1935 62 89 a8 144 142 66 107 56 89
1937 96 120 119 125 124 94 o8 80 83
1939 85 100 100 117 118 73 85 63 74
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel; 7935 1937 7939
Employment 89 120 103

Employment per unit 143 125 120
® Combination of two industries, blast-furnace products and steel-mill products. Full data
on hours of labor are not available for these separately.

WIRE, not elsewhere made

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1909 66 80 79 121 118 109 146
1914 64 78 78 122 122
1919 69 88 B8 127 127
1921 51 66 67 130 132
1923 97 95 93 98 96
1925 92 83 84 920 N
1927 928 88 89 90 90
1929= 100 100 100 100 100
193 50 64 .. 130 ..
1933 46 65 67 140 144
1935 67 96 97 143 144 .. ..
1937 90 109 111 122 124 100 100
1939 91 98 100 108 110 971 90
* Excludes nonfactory personnel, 1935-39. The following indexes {1929:100) cover
all personnel: 1935 1937 1939
Employment 100 112 104

Employment per unit 148 125 115
2 Between 1927 and 1929 certain large establishments engaged primarily in rolling
nonferrous metal and manufacturing nonferrous wire were transferred from wire,
n.e.am., to nonferrous-metal products, n.ec. In addition, a somewhat different method of
handling data on the custom drawing of nonferrous wire was adopted in that year.

b



TOTAL TRON and STEEL PRODUCTS

Employment Employment per Unit
Year Cutpul Wage Earners Total* Wage Earners Total*
1899 21 47 225
1904 29 55 190
1909 44 67 . 153 .
1914 48 70 69 144 142
1919 59 96 97 164 164
1921 46 64 66 141 144
1923 84 100 99 119 117
1925 87 96 96 110 110
1927 87 94 94 108 108
1929 100 100 100 100 100
1931 54 68 .. 125 Ve
1933 45 63 63 140 140
1935 61 82 82 134 133
1937 89 109 108 122 121
1939 82 93 92 113 112
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover
all personnel: 1935 1937 1939
Emplovment 83 109 96
Employment per unit 136 122 117
NONFERROUS-METAL PRODUCTS
PRIMARY NONFERROUS METALS»
Employment per Man-  Manhours
Employment LUnat hours  per Unit
Wage Wage Wage Earners
Year Outpat Larners Total* Earners Total* (ESTIMATE A)
1899 25 79 .. 318 .
1904 22 87 81 396 368
1909 49 96 91 196 186
1914 57 112 107 197 189
1919 64 121 118 189 184
1921 39 60 60 154 154
1923 75 113 111 151 148
1925 85 106 104 125 122
1927 89 98 97 111 110
1929 100 100 100 100 100
1931 53 60 . 112 ..
1933 37 47 47 127 128 .. .
1935 52 73 72 140 140 71 107
1937 78 96 96 124 123 100 100
1939 72 81 81 113 113 79 85
* Ixcludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1933 1937 19549
Employment 96 45
Employment per unit 140 123 119

= Combination of three industries, cepper, lead, and zine. Data for 1939 are not avail-
able for these separately.
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COPPER»
Employment per Man-  Manhours
Employment Unit - hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* {ESTIMATE A)
1899 22 78 .- 361 ..
1904 31 88 82 282 264 . ..
1909 47 107 102 230 218 131 226
1914 - 52 122 118 235 229 .. .
1919 60 119 119 199 198
1921 34 57 59 167 173
1923 69 115 117 168 17
1925 78 107 104 137 134
1927 82 %6 95 116 115
1929 100 100 100 100 100
1931 54 59 .. 110 .
1933 30 38 40 129 133
1935 48 72 72 149 149 .. ..
1937 80 100 99 124 124 100 100
* Excludes nonfactory personnel, 1935-37. The following indexes (1929:100) cover
all personnel: 1935 1937
Employment 72 99

Employment per unit 149 124

& For 1939 indexes see the combination primary nonferrous metals.

SECONDARY METALS,

COLLAPSIBLE TURBES NONPRECIOUS

Employment per Employment

Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Farners Total*  Quput Earners Total* Earners Total*
1925 94 107 .. 114 .. 78 7 74 21 95
1927 103 109 110 106 107 84 67 70 80 84
1929 100 100 100 100 100 100 100 100 100 100
1931 102 95 .. 93 . 58 64 . 110 ..
1933 108 96 97 89 20 67 71 74 105 110
1935 110 108 109 08 99 87 91 94 105 109

1937 124 109 110 88 89 124 120 122 97 o8
1939 126 106 108 85 86 100 87 88 87 88

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Collapsible tubes Employment 109 110 112

Employment per unit 100 89 89
Secondary metals, nonpreciows  Employment 97 123 96

Employment per unit 111 99 96
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LEAD=
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1899 38 173 .. 448 .
1904 51 157 142 309 279 . ..
1909 63 154 141 245 224 238 220
1914 72 153 141 212 195
1919 63 134 129 213 205
1921 60 94 89 156 149
1923 83 129 123 154 148
1925 99 127 120 128 120
1927 101 112 108 110 107
1929 100 100 100 100 100
1931 58 54 . 93 .
1933 36 44 44 121 121
1935 43 66 65 153 151 - .
1937 58 84 83 144 142 100 100
* Excludes nonlactory personnel, 1935-37, The following indexes (1929:100} cover
all personnel: 1935 1937
Employment 65 83

Employment per unit 152 142
2 For 1939 indexes see the combination primary nonferrous metals.

ZINCs
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Farncrs Total* (ESTIMATE A)
1899 21 42 .. 203 ..
1904 30 56 52 188 175 . ..
1909 41 57 54 141 133 86 183
1914 57 83 78 146 138
1919 74 119 113 161 153
1921 34 50 49 147 144
1923 82 103 97 125 118
1925 90 97 96 107 106
1927 94 926 95 102 101
1929 100 100 100 100 100
1931 48 62 .- 129 .
1933 50 59 59 119 119
1935 64 76 76 118 118 . ..
1937 86 97 97 113 113 100 100
* Excludes nonfactory personnel, 1935-37. The following indexes {1929:100) cover
all personnel: 1935 1937
Employment 76 o7

Employment per unit 119 113
s I'or 1939 indexes see the combination primary nonferrous metals.
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CLOCKS, WATCHES and MATERIALS

APPENDIX F

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Larners Total* Earners Total* (ESTIMATE A)
1927 113 105 103 92 91
1929 100 100 100 100 100
1931 64 76 .. 119 . . ..
1933 48 60 60 124 124 52 148
1935 78 84 85 108 109 76 137
1937 139 108 108 78 77 100 100
1939 114 83 82 73 72 72 88
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Employment 86 109 89
Employment per unit 111 78 78

NONFERROUS-METAL PRODUCTS, not elsewhere classified

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total* (ESTIMATE A)
1925 70 82 81 117 116
1927 72 83 83 116 116
1929» 100 100 100 100 100
1931 59 62 . 105 . . ..
1933 43 60 61 140 141 52 106
1935 62 79 80 129 130 75 108
1937 88 105 104 118 117 100 100
1939 90 93 92 103 103 90 89
* Excludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment 82 104 98
Employment per unit 132 117 109

s Between 1927 and 1929 certain large establishments engaged primarily in rolling
nonferrcus metal and manufacturing nonferrous wire were transferred from wire,
n.e.m., to nonferrous-metal products, n.e.c. In addition, a somewhat different method of
handling data on the custom drawing of nonferrous wire was adopted in that year.
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TOTAL NONFERROUS-METAL PRODUCTS

Employment Employment per Unit
Year Output Wage Earners  Total* Wage Earners Total*
1899 .- 49
1904 .- 60
1909 . 73 .
1914 .. 76 75
1919 . 96 96 . .-
1921 . 68 69 . o
1923 .. 93 93 - ..
1925 79 88 88 11 111
1927 84 87 87 102 103
1929 100 100 100 100 100
1931 64 66 .. 108 ..
1933 47 60 60 127 128
1935 66 84 84 128 127
1937 89 105 104 118 116
1939 39 95 94 107 105
* Excludes nonfactory personnel, 1935-39. The following indexes {(1929:100) cover
all personnel: 1935 1937 1939
Employment 87 104 100

Employment per unit 131 116 112

MACHINERY
TYPEWRITERS
Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Ouiput Earncrs  Total* Earners Total* (ESTIMATE A)
1921 51 74 76 143 147
1923 74 83 84 111 114
1925 78 83 88 106 113
1927 91 92 94 102 103
1929 100 100 100 100 100
1931 54 64 . 121 .. .. -
1933 44 57 60 130 129 40 106
1935 80 91 92 114 115 68 98
1937 115 127 125 110 108 100 100
* Excludes nonfactory personnel, 1935-37, The following indexes (1929:100) cover
all personnel: 1935 1937
Employment 101 125

Linployment per unit 126 108
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AGRICULTURAL IMPLEMENTSs

Employment per Man-  Manhows
Employment Unit hours  per Unit
Wage Wage Wage Earners

Year Output Earners Total Earners  Total {ESTIMATE A)
1921 68 73 80 107 116 61 89
1923 64 . 14 77 117 121 74 117
1925 61 69 72 113 117 69 113
1927 73 80 81 110 112 79 109
1929 100 100 100 100 100 100 100
1931 30 42 . 138 .- 30 99

& Owing to a serious change in the definition of the industry between 1931 and 1933
no indexes are given for 1933-37.

PHONOGRAPHS
Emplayment Employment per Unit
Year Output Wage Earners Total Wage Earners Total
1899 8.3 8.8 . 106
1904 .o 24 24 .. e
1909 29 36 35 123 121
1914 38 65 48 172 180
1919 182 199 202 110 112
1921 80 124 130 154 162
1923 105 142 138 136 132
1925 80 78 79 97 98
1927 114 99 98 87. 86
1929 100 100 100 100 100
SCALES and BALANCES
Employment Employment per Unit

Year Output Wage Earners  Total* Wage Earners Total*
1927 83 95 96 115 116
1929 100 100 100 100 100
1931 60 68 .. 113 o
1933 35 53 57 153 164
1935 62 60 63 97 102
1937 87 80 80 92 92

* Excludes nonfactory personnel, 1935-37. The following indexes (1929:100) cover
all personnel: 7935 1937

Employment 71 82

Employment per unit 115 04
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ELECTRIC LAMPSs

Employment per Man-  Manhours

Employment Unit hours  per Unit
Wage Wage Wage Larners
Year Cutput Earners  Total Earners  Total (ESTIMATE A)
1920 58 240 . 412 - 229 394
1921 39 166 . 422 . 149 381
1922 51 163 .. 318 .. 149 292
1923 65 169 . 260 ‘- 160 246
1924 67 137 .- 204 . 134 200
1925 72 120 .. 166 .. 118 164
1926 76 113 .- 149 . 110 144
1927 87 111 .. 128 .- 111 128
1928 86 100 . 116 .. 99 115
1929 100 100 . 100 .. 100 100
1930 87 91 . 105 .. 86 929
1931 80 83 . 104 . 73 91

& Llectric lamps constitute a branch of the Census industry “electrical machinery.”

Source: H. Magdoff, I. H. Siegel and M. B. Davis, Production, Employment and Pro-
ductivity in 59 Manufacturing Industries, 19197936 (National Research Project, Philadel-
phia, 1939}, pp. 66, 69. The index of output is a weighted arithmetic mean of 1929
base relatives of five products, the weight in each case being the number of manhours
uscd in the production of the commedity. The original data on output, employment,
and manhours arc those compiled in a ficld study by Witt Bowden of the Bureau of
Labor Statistics.

REFRIGERATORS, MECHANICAL

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Larners Total* Earners Total* (ESTIMATE A)
1921 0.6
1923 2.0
1925 8.4 .. .. .. ..
1927 44 67 69 152 158
1929 100 100 100 100 100
1931 118 93 . 78 . .
1933 130 94 O4s 72 720
1935 212 132 129 62 61 . e
1937 317 179 172 56 54 100 100
1939 273 125 121 46 44 67 78
* Yxcludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1637 1939
Employment 133 177 130
FEmployment per unit 63 56 48

» Owing to lack of published data, the 1933 index for total employment (1929:100)
was assumicd to be the same as the corresponding index for wage earners.
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WASHING and IRONING

SEWING MACHINES ' MACHINES

Employment per Employment

Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Output Earners Total* Earners Total*
1927 101 96 97 95 96 73 95 95 130 130
1929 100 100 100 100 100 1060 100 100 100 100
1931 49 77 .. 158 .. 79 76 .. 96 ‘e
1933 26 60 59 232 226 92 85 84 92 92

1935 57 72 71 126 126 132 107 104 81 79
1937 100 86 84 86 83 146 114 107 78 73
1939 72 75 74 105 103 135 91 87 68 65

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 7939
Sewing machines Employment 73 84 79
Employment per unit 128 84 110
Washing and ironing machines Employment 107 110 97
Employment per unit 82 75 72

TOTAL MACHINERY

Employment
Wage

Year Output Earners Total *
1899 o 37

1904 - 44

1909 .. 53 ..
1914 .. 57 56
1919 .- 93 92
1921 .. 62 64
1923 . 84 85
1925 . ' 79 : 80
1927 .o 82 83
1929 . 100 100
1931 .. 62 .
1933 o 49 50
1935 .. 71 72
1937 e 99 99
1939 .- 81 81

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 71937 7939
Employment 75 100 87
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TRANSPORTATION EQUIPMENT

AUTOMOBILES, incl. BODIES and PARTS

Employment per Man- Manhours Man- Manhours

Employment Unit hours  per Unit  howrs  per Unit

Wage Wage Wage Earners  Wage Earners
Year  QOutpnt®  Larners Total*  FEarners Total* (ESTIMATE A) (ESTIMATE B)
1899 0.05 0.50 .. 1,000 .
1904 0.25 2.7 2.7 1,080 1,070 .. ..
1909 1.8 17 17 939 956 21 1,160 . ..
1914 8.5 28 29 334 346 .. . 3 367
1919 28 77 8O 272 283 .. .- .. ..
1921 25 48 50 194 204 .. . 46 185
1923 63 90 91 144 145 100 158 92 146
1925 72 95 96 132 133 101 141 96 134
1927 63 83 84 131 133 84 134 82 130
1929 100 140 100 100 100 100 100 100 100
1931 44 64 .. 145 .. 53 120 50 114
1933 35 54 55 154 157 45 127 42 119
1935 74 87 80 117 116 78 106 09 94
1937 90 107 107 119 119 90 100 81 90
1939 67 84 85 124 126 70 104 62 93

* Iixcludes nonfactory personnel, 1935-39, The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Erployment 87 108 87
Employment per unit 118 120 130

8 In the computation of this index only finished automobiles and chassis were con-
sidered. Bodies and parts were not included because no separate data for replacement
bodics and parts are available; replacement bodies and parts are combined with a
percentage, unknown and varying, of the bodies and parts used in the manufacture
of new automobiles. The omission from the index of replacement bodies and parts
probably results in an understatement of the long-term growth of the industry, and
an exaggeration of the cyclical fluctuations of the index of output.



CARS, RAILROAD, not elsewhere made

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners Total* Earners Total® {ESTIMATE A)
1899 119 23 . 78 ..
1904 122 97 87 79 71 .- .-
1909 114 117 107 103 94 155 127
1914 154 145 133 94 86
1919 171 138 130 81 76
1921 96 120 114 125 119
1923 229 201 189 88 82
1925 139 126 123 91 89
1927 101 95 96 94 95
1929 100 100 100 100 100 .. .
1931 31 47 . 149 . . .
1933 .. 36 36 .- .. .. ..
1935 30 54 53 182 181 47 150
1937 93 101 98 108 104 100 100
1939 42 61 62 146 147 55 123
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 1939
Employment . 98 62
Employment per unit .. 104 149

LOCOMOTIVES, not elsewhere made

Emgployment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Qutput Earners Total*® Earners ‘Total* (ESTIMATE A)
1889 222 135 .. 61
1899 264 172 . 65 ..
1904 366 225 202 61 55 . .
1909 282 135 132 48 47 211 41
1914 204 157 148 77 73 .. .
1919 321 242 224 75 70
1921 175 150 143 86 82
1923 412 278 261 68 64
1925 137 116 114 85 84
1927 105 117 114 112 109
1929 100 100 100 100 100
1931 23 49 .. 212
1933 . 21 25 ..
1935 .. 34 37 . .. .- .
1937 55 81 86 148 155 100 100
1939 29 59 62 199 211 60 113
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939

Employment . 88 65

Employment per unit .. 159 220

526



SHIPS and BOATS

Employment per Man-  Manhours
Employment Unit fours  per Unit
Wage Wage Wage Earners
Year Qutput Earners Total* Larners Total* {ESTIMATE A)
1899 97 85 . 87 ..
1904 80 92 88 114 110 .. ..
1909 74 74 73 100 99 91 29
1914 74 81 79 109 107
1916 122 132 .. 108 .
1919 551 703 671 128 122
1921 213 193 186 91 88
1923 99 113 111 114 112
1925 20 91 91 101 101
1927 110 100 99 91 90
1929 100 100 100 100 100
1931 78 82 .. 105 . .. ..
1933 23 56 57 247 253 42 147
1935 . 81 84 .. . 64 ..
1937 80 113 114 140 142 100 100
1939 110 126 126 114 115 114 83
* Fxcludes nonfactory personnel, 1935-39. The following indexes (1929:100} cover
all personnel: 1935 1937 1939
Employment 115 128
Employment per unit 143 116

CARRIAGLS, WAGONS and SLEIGHS

MOTORCYCLES and BICYCLES

Employment per
Employment Unit
Wage Wage
Year  Ouwtput Larners Total* Earners Total*
1889 1,080 1,616 150
1899 1,317 1901 .. 144 ..
1904 1,392 1983 1,933 142 139
190% 1,333 1,721 1,718 129 129
1914 1,123 1,347 1,405 120 125
1olw 047 540 553 83 85
1921 152 219 234 120 129
1923 300 282 280 94 94
1925 216 168 164 78 76
1927 173 118 118 68 68
1929 100 100 100 100 100
1931 30 50 .. 138 ..
1933 40 53 52 133 129
1935 59 60 58 101 98
1937 71 69 66 96 93
1939 54 47 46 88 85

Employment
Employment per Unit
Wage Wage
Output Earners Total Earncrs Total

141 399 283

32 76 71 239 226
64 101 95 158 149
121 152 151 126 126
180 248 238 138 133
31 u8 102 121 126
128 150 147 117 115

98 95 o7 98 99
87 89 90 102 103
100 100 100 100 100

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel:

1035
Employment 59
Employment per unit 100

327
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TOTAL TRANSPORTATION
CARRIAGES and SLEDS, CHILDREN’S EQUIPMENT

Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Output Earners Total* Earners Total*  Output Earners Total* Earners Total*
1899 .. .. .. . . 13 34 .. 466 .
1904 .. .. .- . .- 7.5 36 a5 481 472
1909 .- .. .. . .. 11 44 44 411 413
1914 .. .. . .. .. 20 53 54 262 266
1919 . .. . . .. 61 147 145 241 238
1921 .. .. .. .. .. 38 69 70 183 186
1923 .. .. .. .. . 76 104 103 138 137
1925 92 98 o8 106 106 76 92 96 126 127
1927 20 99 99 110 110 68 85 86 126 127
1929 100 100 100 100 100 100 100 100 100 100
1931 71 59 .. 82 .. 46 64 .. 140 ..
1933 59 56 55 95 94 33 53 53 158 160
1935 70 69 69 98 98 72 82 82 115 114
1937 89 74 73 83 82 91 108 108 119 119
1939 89 61 60 69 68 74 9 92 122 124
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Carriages and sleds, children’s  Employment 72 73 63

‘ Employment per unit 103 82 71
Total transportation equipment Employment 83 109 95

Employment per unit 116 120 127

MISCELLANEOUS PRODUCTS

PENCILS PENS and POINTS
Employment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage

Year  Output Earners Total* Earners Total*  Quiput Earners Total* Earners Total*

1929 100 100 100 100 100 100 100 100 100 100
1931 74 61 .- 82 . 83 86 ‘e 103

1933 .. 61 57 .. .- .. 67 71 .. ‘.
1935 134 78 73 58 54 144 82 85 57 59
1937 130 87 78 67 60 221 94 96 43 44
1939 118 74 68 63 57 225 74 73 i3 32

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Pencils Employment 79 78 78

Employment per unit 59 61 66
Pens and points  Employment 91 97 Nn

Employment per unit 63 44 40
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BUTTONS BROOMS
Emplovment per Employment
Employment Unit Employment per Unit
Wage Wage Wage Wage
Year  Oulput Earners Total* Earners Total*  Quiput Earners Total* Earners Total*
1914 926 159 160 165 166
1919 121 171 175 141 144
1921 78 107 111 138 143
1923 113 131 132 116 116
1925 111 127 127 115 115 .. .. .- .. ..
1927 9N 107 106 117 116 a3 98 100 106 107
1929 100 100 100 100 100 100 100 100 100 100
1931 88 91 .. 103 ; 88 S0 .. 103 ..
1933 .. 109 107 .. .. 76 83 80 110 106
1935 121 114 115 G4 95 90 92 | 101 101
1937 126 133 132 106 105 81 90 88 110 108
1939 128 121 121 95 95 82 83 83 102 101
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
all personnel: 1935 1937 7939
Buttons  Employment 120 133 126
Employment per unit 99 105 99
Brooms Employment 98 89 88
Empioyment per unie 109 109 107
PORTING GOODS, not elsewhere classified
Employment Employment per Unit
Year Outfut Wage Earners Total* Wage Larners Total*
1929 100 100 100 160 100
1931 96 94 - 98
1933 .. 76 76 . ..
1935 69 920 89 129 129
1937 21 106 103 116 113
1939 124 120 116 97 94

* Excludes nonfactory personnel, 1935 39, The following indexes (1929:100) cover

all personnel:

1933
Employment u2
Employment per unit - 133

1937 193G
104 124
114 100
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ORGANS PIANOS
Employment per Employment
Employment Unit Employment  per' Unit
Wage Wage Wage Wage

Year  Output Earners Total* Farners Total*  Output Earners Total* Earners Total*
1904 168 151 145 20 86 114 211 208 185 183
1909 124 100 99 80 79 156 256 255 104 163
1914 130 128 126 98 97 156 239 241 153 154
1919 92 81 82 88 89 189 230 231 122 122
1921 125 08 98 78 78 128 159 160 124 125
1923 96 78 80 81 84 210 223 216 106 103
1925 104 103 102 99 98 198 201 197 102 100
1927 125 116 114 93 91 151 166 165 110 110
1929 100 100 100 100 100 100 100 100 100 100
1931 54 61 .. 113 .. 43 48 .. 110
1933 .. 24 27 . .. .. 27 27 - .-
1935 31 26 28 83 90 40 41 41 104 105
1937 . .. . o .. 66 57 56 87 86
1939 65 53 52 82 80

* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover

all personnel: 1935 1937 1939
Organs Employment 33

Employment per unit 107 .. .-
Pianos Employment 42 58 54

Employment per unit 106 87 83
TOTAL MISCELLANEQUS PRODUCTS

Employment
Wage
Year Cuitput Earners Total*
1899 46
1904 60
1909 79 .
1914 92 90
1919 112 112
1921 86 87
1923 109 108
1925 104 103
1927 105 105
1929 100 100
1931 72 -
1933 64 64
1935 79 80
1937 96 95
1939 96 93
* Excludes nonfactory personnel, 1935-39. The following indexes (1929:100) cover
al]l personnel: 1635 1937 1939
Employment 84 97 102



ALL MANUTACTURING INDUSTRIES COMBINED

Employment per Man-  Manhours
Employment Unit hours  per Unit
Wage Wage Wage Earners
Year Output Earners  Total* Earners Total* (ESTIMATE A)
1899 100 100 100 100 100 100 100
1900 102 104 101
1901 115 109 94
1902 129 118 971 - .
1903 132 122 .. 93 . 120 a1
1904 124 115 116 92 94
1905 148 128 87
1906 159 134 85 .. ..
1907 161 140 B7 136 84
1908 133 124 .. o4 . . ..
1909 158 139 143 88 90 134 85
1910 168 145 B7
1911 161 145 920
1912 185 151 81
1913 198 152 .. 77 .. .. ..
1914 186 146 152 79 82 136 73
1915 218 153 70
1916 259 179 69
1917 257 191 74
1918 254 195 .o 77 .- .. .
1919 222 188 197 84 B9 164 74
1920 242 188 . 78 . 161 67
1921 194 144 152 74 78 119 61
1922 249 160 .- 64 .. 137 55
1923 280 183 190 65 68 158 56
1924 266 170 .. 64 . 141 53
1925 298 175 183 59 61 148 50
1926 316 179 .. 57 .. 152 48
1927 317 175 184 55 58 148 47
1928 332 175 .- 53 .- 147 44
1929 364 187 197 51 54 156 42
1930 311 162 52 129 41
1931 262 137 52 104 40
1932 197 117 . 59 .. 82 41
1933 228 129 136 57 59 89 39
1934 252 151 .- 60 . 95 38
1935 301 160 167 53 56 107 35
1936 353 174 . 49 .. 124 35
1937 376 191 198 51 53 134 36
1938 295 160 . 54 .. 104 35
1939 374 176 181 47 48 121 32
* Excludes nonfactory personnel, 1935-39. The following indexes (1899:100) cover
all personnel: 1935 1937
Employment 174 2
Employment per unit 58 54

For source of duta see next page.
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Source of data: See Explanatory Note (p. 261) for the sources of data for Census years.
The intercensal indexes of output are based on various sources (see The QOutput o
Manufacturing Industries, 18991937, p. 44); the index for 1938 is based on the Federal
Reserve index (see current issues of the Federal Reserve Bulletin). The intercensal indexes
of employment are based on samples collected by several states and by the U. S.
Bureau of Labor Statistics—for 1899-1919, see P. H. Douglas, Real Wages in the United
States, 1890-7926; and for 1919-39, see the mimeographed summary prepared by the
Bureau of Labor Statistics. The index of hours used in computing the index of man-
hours is based on the B.L.S. series on actual hours for 1909-39; estimates for earlier
years have been computed by extrapolating this series by the series on full-time hours
derived from the Department of Commerce and Labor—B.L.S. data by P. H. Douglas
(see Appendix C).
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TapLe G-1
MAJOR GROUPS AND TOTAL MANUFACTURING
Components of Percentage Change in Wage Earners Employed per Unit of Product,* Selected Periods

18991937 18991909 1909-1919 1919-1929 1929-1937
Industry Component Component Component Component Component
Total A B Total A B Total A B Total A B Total A B

Foods ~22 =47 426 —-11 =15 +4 415 413 +2 =30 =33 +2 +8 +5 +3
Beverages —35 =26 —8 -3 -7 +4 487 466 422 .. .. .. . .. -
Tobacco products =81 —91 410 —13 —13 —02 ~—41 —22 —19 —48 —24 —24 —32 —11 -—22
Textile products =36 —43 +7 —-10 —-11 402 —3 -5 +3 =25 =25 404 -2 =03 -2
Leather products —~24 —24  40.1 —4 —4 0.0 -1 —-05 —-04 —15 —16 +1 -6 -6 403
Rubber products .. .. .. . .. .. .. .. —50 —46 -4 —4 —6 +2
Paper products . .. .. . .. .. . . . .. .. .. -0 =10 +0.1
Chemical products —56 —59 +2 -18 -17 -1 +5 +5 402 —44 =42 -1 =13 =20 +7
Petroleum and coal

products 74 —064 =10 =25 =27 +2 =20 -8 —13 —57 =53 —~4 -9 —8 —1
Stone, clay and

glass products .. .. .. .. .. .. .. .. .. . .. .. -7 -5 —2
Forest products +19 419 0.0 +33 434 —1 -6 -6 —-02 -1 —12 +1 +8 +8 -+0.4
Iron and steel

products —42 —43 +1 =32 —-32 0.2 +6 +5 405 =36 =37 +1 419 419 +0.1
Nonferrous-metal

products .. .. . .. .. . . .. o . .. - +14 411 +3
Transportation

cquipment —63 —-94 431 =12 —-04 —12 =41 -4 0.6 =59 —45 —14 420 420 -04
TOTAL MANUFAC-

TURING —55 —52 -2 =14 —8 -5 =10 -=12 42 =39 =32 -7 +1 +3 -2

For fuotnote see pp. 336-87.
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= Total percentage change: From Appendix H (*unadjusted”
figures).

Component A: Change in total attributable to average change
in the employment-output ratios for component individual in-
dustries (the relative contribution of each to the total product
kept constant).

Component B: Change in total attributable to average change
in the relative contribution of the component individual in-
dustries {the ratios for each kept constant).

The sum of A and B may differ slightly from the total owing to
the rounding of figures.

The procedure used to break down the total change is as
follows:

Let Ny, N = number of wage earners employed in a given
industry in year 0 or year 1;

QD: Q,l

guantity of output produced in a given in-
dustry in year 0 or year 1;

Py, Py = price per unit of output produced in a given
industry in year 0 or year 1;

Py = price per unit of output in the weight base
period, year 0 and year 1 combined,

_Po+ Py
2 >

Py Qo, Pw Q1 = value added in a given industry in year 0 or
year 1, at weight-base prices.
The aggregative measure of change in employment per unit of
product, .

2N1 ENI _ ZNO
ZPuQ, _ | _ TPul: _ TPuQ,

EN() - END
ZPuw(l, 2P0y

may be broken down into two parts, one reflecting changes in the
measures for individual industries, the other the change in the
relative importance of industries with different employment-
output levels, That is,

N 3N,
ZPu(:  ZPw(Q,
N,
TPl
M No \ Puw0y M Pu(, P,
z[(Ple_PwQ_O)EPwQu] +2 PIDQ,I(EPWQI ZPon)]
ZN[] 2-]VO
ZPwQ, ZPu()q
E[( M _ No ) PwQ1]
FPuQy  PuQo/ZPw0;
ZNU
ZPuy

’

or =

» Py, )]
PyQ o \XPu( 2Pw(0
ZNg i
2P0y

+ z?w%l)]
3P0

E[(E?w%l - z?w%o) ’ %(E%“L 1%)]

+ — N, :

ZPpQy

No  Po
o[

[ (rg: - mgs) 2535
ENy

or =

Footnote concluded on next page
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Foatnate to Table G-1, concluded.

Qur choice of the third equation is arbitrary. The first term of
the right side of the equation represents the average change in
the employment-output ratios for individual industries, the change
for each industry being weighted by its average relative contri-
bution to output; the second terin represents the change in the
relative contribution of industrics with different average em-
f)wQI = fD'”QD for each in-
EPp(l,  XPu(Q,

dustry, the second term vanishes and the first term is equal to the
left side of the equation, This means that the change in the group
employment-output ratio is the result exclusively of changes in

ployment-output ratios. When

the ratios for individual industries: different ratios have not
changed in respect of weight, because none of the industries has

JVl _ .N.o
Ple. wQ,o
first term vanishes and the second term is equal to the left side of the
equation. This means that the change in the group employment-
output ratio is entirely attributable to changes in the relative con-
tributions of industrics to the group’s output: ratios for individual
industries have remained the same, but are weighted diffcrently.

The measures are converted to percentages by multiplying
them by 100.

changed in importance. When for each industry, the
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Tasre G-2
INDIVIDUAL MANUFACTURING INDUSTRIES

Wage Earners per Unit of Product: Frequency Distributions of Industries by Average Annual Rates
of Change between Selected Years, and by Changes in Average Annual Rates of Change

Unit: T percent

Number of Industries with Specified Number of Industries with Specified
Average Annual Rate of Change Change in Average Annual Rate of Change
1899 1909 1909 1919 1919 1929 1899-1909 1909-1919 1919-1929
Interval to to 10 to to to to to to
1909 1919 1919 1929 1929 1937 1909-1919 1919-1929 1929-1937
20.0 to 20.9 1 1
18.0 to 18.9 1
1.0 to 119 3
10.0 two 10.9 1
9.0 to 99 4
8.0 to 89 1
70 to 79 1 3 7
6.0 to 6.9 1 1 1 8
50 to 5.9 1 4 2
40 to 49 1 1 ’ 3 4 1 5
30 to 39 1 3 3 6 4 14
20 to 29 4 4 3 2 2 5 7 2 7
10 to 19 3 3 5 4 3 S 12 9 2 7
00 to 0.9 3 15 19 2 2 12 6 7 3
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Number of Industries with Specified Number of Industries with Specified
Average Annual Rate of Change Change in Average Annual Rate of Change
1899 1909 1909 1919 1919 1929 1899-1909 1909-1919 1919-1929
Interval 10 to to (3] to to to to ta
1909 1919 1919 1929 1929 1937 1909-1919 1919-1929 1929-1937
—~0.1t0 =10 8 8 9 3 3 16 5 3 3
—-1.110 =20 11 8 8 7 8 7 1 7 1
—211w =30 7 5 6 9 11 1 2 8 3
—3110 —4.0 7 2 5 11 11 6 4 8
—4.1t0 =50 4 2 2 10 11 1 8 1
—~51to —6.0 5 4 5 1 8
~6.11c —7.0 4 4 3
—71t0 —8.0 5 6 1
—81to —9.0 4 4 1
—9%1to —10.0 1 1 1 2
—101 10 —11.0 1
—11.1 w0 -1210 1 1 1 -
—13.1t0 —14.0 1
—14.1 to —15.0 1
—19.1 to —20.0 1
—29.1 to —30.0 1
~31.1 to —32.0 1
TOTAL NUMBER OF
INDUSTRILS 53 53 66 66 71 71 53 66 71

Source: Based on Table 4.
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TaBLE G-3
INDIVIDUAL MANUFACTURING INDUSTRIES
Ranked According to Change in Unit Costs, Prices and Other Economic Quantities, 1909-37*

RANK IN RESPECT OF
Rise in Decline in Aggre-  Decline in Decline in Decline
Industry Rise in Aggregate  gate Wage-earner  Wages per Value Added in
Average Physical Wage-earner  Hours per Unit Unit of per Unit Selling
Rank Output Hours of Product Product of Product Pricen
Automobiles, incl. bodies and parts 1.0 1 1 1 1 1 1
Chemicals, industrial, incl. rayon
and compressed gases 3.2 2 3 4 3 3 4
Petroleum refining 5.5 3 2 6 11 9 2
Beet sugar 6.1 7 10 5 5 2 73
Canned fish, fruits and vegetables 7.0 4 4 9 9 10 6
Glass 7.5 5 13 2 2 6 17
Copper 8.0 12 15 10 4 4 3
Ferdlizers 921 11 113 14 8 5 5
Paper and pulp 10.2 6 6 8 10 13 18
Blast furnace products 12.7 15 25 3 6 8 19
Soap 13.5 10 14 11 19 17 10
Leather 14.5 19 20 13 15 7 13
Lead 14.7 23 24 12 7 11 11
Cane-sugar refining 14.8 13 9 21 20 18 73
Zinc ' 15.0 9 7 18 22 25 9
Cement 15.5 14 17 7 12 23 20
Steel-mill products 15.5 8 5 22 24 22 12
Cotton goods 15.7 16 16 17 16 14 15
Shoes, leather 16.8 17 113 20 13 15 24
Flour 18.5 24 21 23 17 12 14
Lime 18.7 21 22 15 14 19 21
Meat packing 18.8 18 8 25 25 21 16
Woolen and worsted goods 20.7 22 18 19 23 20 22
Carpets and rugs, wool 20.8 20 19 16 21 24 25
Lumber-mill products 21.5 25 23 24 18 16 23

e Changes in selling prices are from 1913 to 1937.
Source: Based on Table 8.
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Appendix H

Alternative Measures of Change in
Wage Farners per Unit
of Product



Appendix H

Alternative Measures of Change in
Wage Earners per Unit
of Product

Tue declines in workers per unit turned out to be so large that
we thought it well to make sure they were not the result of some
quirk in our methods of computation. It must be remembered
that the changes we find in wage earners per unit of product are
conditioned by the technical characteristics of the particular
mcthods we employ in passing from the avatlable samples of n-
dustries for which output data are obtainable to the group totals
or the total of all industries combined. We should therefore com-
pare our indexes of wage earncrs per unit with measures re-
stricted to the samples or estimated for the entire group or grand
total by alternative methods.

A group index is based, to begin with, on a sample of indus-
tries in that group for which the Census has collected adequate
data on quantity of physical output. The index covering the sam-
ple is identified in the accompanying table by the term “unad-
justed.” This sample index we adjusted for changes in the sam-
ple’s relative importance (this involved adjusting the index of
output, as described in The Qutput of Manufacturing Industries,
1899—1937, Chapter 2 and Appendix A, and using an index of
employment in the entire group rather than in the sample indus-
trics alone). The resulting adjusted index is identified in Table
H-1 by the word “adjusted.” 1 In the case of the index for total
manufacturing, two methods of passing from the sample index
of output to the adjusted index of output (identified by “A” and
“B"y were used; these methods are described in detail i the
source cited.

1 No sitnilar comparison could be made of the adjusted indexes for individ-
ual industries with indexes restricted to the samples of praducts for which
quantity data are available, because employment data are given by the Census

343
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The indexes of output (and, therefore, of workers per unit) for
the years 1899-1904 were computed on the 1909 base; those for
1909-14, on the 1919 base; those for 1919-37, on the 1929 base;
and those for 1939, on the 1937 base. Comparisons between 1899
and 1937, for example, we then made via 1929, 1919 and 1909,
by chaining the various indexes. Indexes obtained by chaining
are called here “chain comparisons.” To check the chain com-
parison between 1899 and 1937 we computed a special set of in-
dexes for 1937 on the 1899 base. These are called “direct com-
parisons’ in the table below.

It is clear from the table that alternative methods yield changes
in wage earners per unit for all manufacturing combined that
differ only fractionally from one another. As for the groups, only
for forest products are the several measures of net change over
the 38 years from 1899 to 1937 considerably different from one
another. Yet even in this case the signs of all the changes indi-
cated are uniform. For decade periods, also, the alternative meas-
ures differ in only a few cases, and in no case is the difference
greater than 10 percent.?

2Not only are there various ways of deriving measures of percentage
changes in workers per unit of product; there are also different methods of
measuring change in this ratio. Arithmetic changes, for example, are as rea-
sonable measures as percentage changes. If 5 men were employed in turning
out a4 unit of a certain product in 1899 and 4 men in 1937, the decline can
be measured cither by 1 man or by 20 percent. (Since units vary between in-
dustries, there is a problem of setting up a homogeneous unit of product so
that arithmetic changes in number of workers per unit in various industries
can be compared with one another; for such a unit see the last section of
Chapter 2, above)) As a matter of fact, arithmetic and percentage changes in
workers per unit are highly correlated: industries with relatively large de-
clines according to one measure usually show large declines also according to
the other measure.



TasLe H-1

MAJOR GROUPS AND TOTAL MANUFACTURING

Comparison of Alternative Measures of Wage Earners per Unit of Product: Percentage Changes
over Specified Periods

Net Percentage Change betiween Net Percentage Change between
Group 1899 and 1937 1899 and 1909 1909 and 71979 1919 and 71929 1929 and 1937

Ad- Unad-  Ad- Unad- Ad- Unad- Ad- Unad- Ad- Unad- Ad- Unad-

justed justed  justed justed justed  justed  justed justed  justed justed  justed justed
Chain Direct

Comparison Comparison Direct Comparison
Foods —-26 =22 —28 =22 -7 —=11 +13 415 —35 =30 +8 +8
Beverages —30 =31 —33 —35 —4 -3 +914 487 .o .. .. ..
Tuobacco products —82 =82 -81 —81 —14 =13 —41 -4 —48 —48 —-32 =32
Textile products —-37 =35 —36 =36 —12 =10 0 -3 —29 =25 0 -2
Leather products —-21 —24 —22 —24 —4 —4 +3 —1 —18 —15 —4 —0
Rubber praducts .. .. .. .. .. .- . .- —50 =50 —4 —4
Paper products —59 —E5 —51 —55 —-23 —18 +1 44 —41 —41 -11 —10
Printing and publishing® =70 =70 —-70 =70 —36 =306 -27 =27 —34 =34 —2 -2
Chemical products —57 —58 —56 =56 —16 —=18 +12 +5 =50 —44 -9 =13
Pctroleum and coal products =73 --76 —-70 =74 —-21 =25 —-14 20 —56 —57 —9 -9
Stone, clay and glass products .. . . . .. . .- . . .. —06 ~7
Forest products +10 421 +8 419 +32 433 —4 —6 -20 =1 +8 +8
Iron and steel products —46 —45 —45 - 42 —32 =32 +7 406 —39 —36 +22 +19
Nonferrous-metal products .. .. . .. .. .. “ .. .. . +18 414
Transportation equipment -7+ =74 —-63 —063 —~12 12 —41 =41 —58 =59 +19 420
TOTAL MANUUAGTURING —52 —55 —14 —10 —39 +1

Adjusted by method A —54 —54 —13 —10 —40 -2
Adjusted by method B —49 —47 —12 —4 —39 —1

* For printing and publishing there is only one series, covering the entire group.
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The industry titles used herve are short titles; complete Census titles will be
found in the index to The Output ol Manufacturing Industries, 1899-1937
(National Bureau of FEconomic Rescarch, 1940). N.c.c. means not elsewhere
classified; n.e.m., not elsewhere made; and n.e.d., not elsewhere done.

Abrasives (see Emery wheels; Hones;
Sandpaper)

Adamson, R. K., 266n

Agricultural implements, 51, 164, 203,
322

Agricultural machinery, except trac-
tors, 161 {included in Agricultural
implements)

Agriculture, relation to manufactur-
ing, 163, 164, 167

Aircralt, 206

Alford, L. P., 75n

Aluminum manufactures, 108, 201

Ammunition, 193

Arnold, J. R., 291n

Artiticial flowers, 208

Artificial lcather, 48, 78,
187, 279

Artists’” materials, 208

Asbhestos products, 50, 195, 306

Asphalted-felt-base floor covering, 48,
65, 121, 110, 186, 281

Automohile repairing, 213

Automobiles, incl. hodies and parts,
40, 41, 44, 45, 51, 53, 57, b8, 60, 67—
68, 73-74, 75, 78, 83, 85-8G, 88n, 91,
93, 95, 96, 98, 99, 100, 104, 105, 109,
121, 122, 128, 129, 132, 138, 142,

144, 152, 154, 155, 156G, 157, 159,
163, 167, 206, 207, 257, 325

Awnings, 187

125, 140,

Baps, paper, n.e.an,, 191

Bags, textile, n.e.m., 187

Bakery products, 236 (see also Bis-
cuits and crackers and Bread and
cake)

Baking powder, 47, 183, 261

Daskets, 193

Batting, padding and wadding (see

Upholstering materials, n.e.c))
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Beal, A, F., 233, 235n

Beauty-shop and barber-shop equip-
ment (included in Electrical ma-
chinery)

Beehive coke (included in Coke-oven
products)

Beeu sugar, 44, 45, 47, 53, 54, 60, 65,
68, 84, 01, 09, 100, 102, 105, 121, 123,
132, 139, 154, 156, 161, 182, 236, 266

Belting, leather, 48, 190, 291

Belting, woven, n.em., 187

Beney, M. A,, 235n

Beverages group, 29, 30, 32, 34, 36,
38, 47, 65, 78, 81, 93, 96, 102, 124,
139, 211, 218, 222, 228, 236, 257,
274~-76, 335, 315 (see also separate
industry and product entries)

Beverages, nonalcoholic, 44, 47, 184,
236, 271

Billiard tables, 198

Biscuits and crackers, 47,
182, 265

Blackings, 193

Blast-furnace products, 45, 50, 53, 54,
57, 62, 67, 68, 85, 91, 99, 104, 121,
127, 135, 141, 154, 167, 149, 212,
314, 316

Blended Hour, 213

Bliss, Charles A, 106n

Blouses, women's (included in Cloth-

ing, women's, n.e.c.)

Bluing, 193

Bone black (see Carbon black)

Bolts and nuts, n.em., 199

Bookbinding and blank-book mak-
ing, 192

Books, publishing and printing (-
cluded in Printing and publishing,
book, joh, music)

Boot and shoe cut stock and findings
(see Shoe cut stock and findings)

123, 139,
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Bowden, Witt, 233, 235n, 323n

Boxes, paper, n.e.c., 78, 191

Boxes, wooden, cigar, 50, 117, 118,
198, 310

Boxes, wooden, other, 198

Brcad and cake, 47, 123, 139, 132, 265

Brick, 109 (included in Clay prod-
icts, n.e.c.)

Brissenden, P. F., 235n

Brooms, 208, 329

Brushes, 80n, 208

Buckwheat flour, 143n (included in
Flour)

Bureau of Labor Statistics
data on hours per week per wage

earner, 233-43

index of cost of living, 105
index of wholesale prices, 105

Burns, Arthur F., 129n, 143

Business machines (included in Office
and store machines, n.e.c)

Butter, 45, 47, 60, 65, 84. 91, 123, 153,
139, 182, 236, 248, 265

Butter reworking, 213

Buttons, 51, 67, 117, 128, 142, 208,
329

Candles, 193

Candy and other confectionery prod-
ucts (see Confectionery)

Cane sugar, n.e.an., 45, 47, 53, 54, 65,
84, 91, 125, 139, 182, 267

Cane-sugar refining, 45, 47, 53, 54,
65, 85, 91, 99, 102, 123, 139, 182,
236, 265

Canned and dried fruits and vegeta-
bles (included in Fruits and vege-
tables, canned)

Canned fish (included in Fish, canned)

Canned foods (see Fruits and vegeta-
bles, canned and Fish, canned)

Canned milk {(see Milk, canned)

Canvas products (see Awnings)

Capital, 20-23, 24-25, 69, 80, 83, 93-
97, 110, 159-60, 167, 253-57

Carbon black, 49, 66, 126, 140, 144,
193, 298

Carbon paper, 204

Cardboard, n.e.m., 191

Cardcutting, 191

INDEX

Carpets and rugs, rag, 100, 186

Carpets and rugs, wool, 45, 48, 53, 54,
65, 84, 91, 99, 100, 102, 121, 124,
140, 156, 186, 237, 281

Carriage and wagon materials, 94, 117

Carriage and wagon repairing, 213

Carriages and sleds, children’s, 51,
128, 142, 207, 328

Carriages, wagons, and sleighs, 41, 45,
51, 63, 67, 83, 85, 86, 88n, 91, 94,
114, 117, 118, 121, 128, 137, 142,
152, 207, 327

Carson, Daniel, 166n

Caskets and colfins, 50, 198

Cast-iron pipe, 50, 67, 127, 138, 141,
200, 242, 313

Cement, 50, 53, b4, 67, 68, 99, 103,
109, 126, 141, 172, 195, 241, 307

Cement, non-Portland, 143n

Cement, Portland, 143n

Census of Manufactures, nature of
employment data, 171-76, 179-230

Central-administrative offices, 216-
17, 262

Cereals, 47, 123, 139, 182, 236, 269

Charcoal, 49, 117, 126, 141, 193, 303

Chawner, Lowell, 256n

Cheese, 45, 47, 65, 84, 91, 123, 139,
182, 268, 269

Chemical products group, 29, 30n, 32,
35, 36, 38, 49, 66, 79, 85, 86, 95, 96,
103, 125-26, 140-41, 193-94, 211,
218, 222, 228, 240, 257, 298, 304,
335, 345 (see aiso separate indus-
try and product entries)

Chemicals, industrial, 45, 49, 53, 54,
66, 68, 85, 86, 91, 99, 100, 103, 105,
108n, 109, 121, 125, 140, 154, 155,
156, 159, 193, 240, 298, 299

Chewing and smoking tobacco, 49,
45, 47, 63, 65, 84, 86, 91, 102, 117,
118, 121, 124, 136, 139, 185, 237,
277

Chewing gum, 183

Children’s and infants’ wear, n.e.c.-
(included in Clothing, women’s,
n.e.c.)

China firing and decorating, ned.,
196

Chocolate, 47, 123, 139, 183, 271



INDEX

Cigar boxes (see Boxes, wooden, cigar)

Cigarettes, 37, 3940, 45, 47, 65, 102,
124, 139, 185, 237, 277, 278

Cigars, 37, 3940, 45, 47, 63, 65, 71,
84, 91, 102, 117, 118, 121, 122, 124,
136, 139, 150, 151n, 157, 160, 185,
287, 278

Clay products, n.c.c., 50, 67, 68, 126,
138, 141, 186, 241, 308

Cleaning preparations, 193

Clerical workers (sce Salaried work-
ers)

Clocks, watches, and materials, 50,
202, 320

Cloth, knit, 44, 48, 186, 286

Cloth sponging and refinishing, 186

Clothing, leather and sheep-lined (in-
cluded in Clothing, men’'s, n.e.c.)

Clothing, men’'s, n.e.c.,, 20n, 48, 186,
224n, 237, 280

Clothing, men’s, work, 48

Clothing, women’s, n.e.c., 48,
237, 284

Coats, suits, and skirts (included in
Clothing, women's, n.e.c.)

Cocoa (sce Chocolate)

Coffee and spices, 213

Coke-oven products, 22, 45, 49, 62,
67, 85, 91, 121, 122, 126, 134, 141,
195, 305

Collapsible tubes, 50, 127, 142, 202,
318

Collars, men’'s, 117 (see also Shirts
and collars, men'’s)

Colors and pigments (included in
Paints and varnishes)

Comls, n.ec., 117, 118, 208

Compressed and liquefied gases (see
Gases, compressed)

Concrele products, 50, 126, 141, 196,
308

Condensed and cvaporated milk (sce
Milk, canned)

Confectionery, 47, 123, 139, 183, 236,
266

Cooperage, 50, 117, 198, 310

Copper, 45, 50, 53, 54, 62, 61n, 67, 85,
91. 99, 100, 104, 109, 117, 121, 127,
135, 142, 161, 201, 318 (sce also
Secondary metals, nonprecious)

187,
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Cordage and twine, 45, 48, 66, 84, 91,
121, 124, 129, 140, 186, 282

Cork products, 198

Corn products, 47, 65, 123, 139, 183,
267

Cornmeal, 143n (inchuded in Flour)

Corsets, I8, 117, 187, 200

Costs, manufacturing, 12-13, 80-32,
83, 97-113, 151

Cotton goods, 45, 48, 53, 54, 55n, 58,
61, 64n, 65, 68, 84, 91, 99, 100,
102, 121, 124, 134, 139, 156, 185,
237, 285

Cotton small wares, 185

Cottonsced products, 45, 49, 53, 54,
63, 66, 85, 91, 103, 117, 121, 125,
137, 140, 143n, 193, 240, 302

Creamer, Daniel, 151n

Crucibles, 196

Cutlery, n.e.c., 200

Cycles in unit labor reguirements,
69-73

Cyclical fluctuations
and laboer per unit of output, 73
and length of work weck, 14
and quality of product, 20n
in manufacturing output and em-

ployment, G, 8-11, 116, 165, 175

Dairymen’s supplies, 208

Davis, Milton B., I18n, 237n, 241n,
323n

Decdlining industries, 92, 93, 91-97,
98-113, 105n, 110, 114-52, 158, 159

Dental goods and equipment, 208

Dental laboratory work, 213

Distribution of manufactured prod-
ucts, employment in, 224-30

Doors, metal, 200

Douglas, Paul H,, 235n, 332

Dresses, women’s and  misses  (in-
cliuded in Clothing, women’s, n.e.c.)

Drug grinding, 193
Drugs and medicines, 193
Dyeing and finishing, 186

EFlastic woven goods, n.e.m., 48, 187,
200

Electric lamps, 205 {(included in Flec-
trical machinery)
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Electrical machinery, 79, 95, 96, 114,
159, 204, 257

Electroplating, 202

Embroideries, 187

Emery wheels, 196

Employment

INDEX

Employment per unit of output

alternative measures of change,
34345

average annual rates of change, indi-
vidual industries, 54, 65-67, 70-71

bias in, due to changes in indus-

and growth of capital assets, 93-97

and labor per unit of cutput, 92—
93, 111

average annual percentage changes,
individual industries, 123-28

change in composition of, 3-8

changes in, selected periods, 148

definition of, 171

distinction between wage earners,
salaried workers, and total em-
ployment, 46n, 173-74, 179-80,
262

distribution among major indus-
trial groups, see Chapter 2

during wartime, 6-8, 168

forecasting of future trends, 168

growth of, 3-8, 14345, 148, 165~
66, 230 (see also Chapter 1)

in distribution of products, 224-27

index of, 9, 17, 331 (see Appendix
F for indexes of wage earners for
individual industries and major
industrial groups)

measurement of, 171-76

peaks in, 115-21, 157-58

relation to national employment,
16468

relation to nonfactory employment,
172-783, 224-28

relation to output, 8-12, 33-37, 83—
93, 115-21, 122-47, 248

relation to stages of industrial de-
velopment, 156-58 (see also Chap-
ter 5)

relation to technology, 149-52

retardation of growth in, 122, 143-
45, 157-58, 166

stagnation in, 3-8, 150-52, 159, 168

Employment, nonmanufacturing, in

factories, 172-73, 224-28

Employment—output ratio

(see Employment per unit of out-

put)

trial organization, 24849

decline in, 25-27, 57-73, 110, 145,
153-541

definition of, 10n

effects on, of changes in composi-
tion of output, 3742

fluctuations in, 10-12, 46

in groups of industries, 31-37, 335
(see also Chapter 2 and Appen-
dix F)

in individual industries, see Chap-
ter 3 and Appendix F

in total manufacturing, see Chap-
ter 1 and Appendix F

in wartime, 15

index of, 11, 19, 331 (sce Appendix
I for indexes for individual in-
dustries and major industrial
groups)

relation to capital investment, 20-
22, 9497, 159-60

relation to cyclical fluctuations, 15

relation to length of work week,
12-16, 25, 46-55, 72-73, 92n

relation to output and employ-
ment, 83-89, 110, 146-47, 155-56

relation to nonmanufacturing pro-
ductivity, 168n

relation to stages of industrial de-
velopment, 14647, 156-58

retardation in rate of decline, 58-
69, 145
(see also Labor per umit of out-
put and Manhours per unit of
output)

Enameling, japanning, and lacquer-
ing (tncluded in Stamped and en-
ameled ware)

Engines and tractors, 204

Engravers’ materials, 192

Engraving, other, 192

Engraving, steel and copper, 192

Engraving, wood, 117, 192

Envelopes, 191
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Equivalent full-time
defined, 174-75

Evans, W. D., 176n

Excelsior, 50, 127, 111, 198, 310

Fxplosives, 45, 49, 53, 51, 91, 121,
120, 141, 193, 240, 300

employment,

Feathers and plumes, 117, 208

Feeds, 47, 182, 236, 270

Felt poods, 188

Fertilizers, 45, 49, 53, b4, 61, 66, 85,
91, 99, 100, 103, 109, 121, 126, 129,
133, 141, 164, 193, 240, 301

Ficld, P. M., 79n

Files, 50, 200, 313

Fire extinguishers, 202

Fircarms, 50, 76, 127, 141, 200, 313

Fireworks, 193

Fish, canned, 47, 53, 54, 65, 102, 123,
139, 182, 236, 271, 272

Fixed assets {(sre Capital)

Flags and banners, 117, 188 (sce alsa
Regalia)

Flavorings, 183

Flax and hemp, 213

Flour, 45, 47, 53, b4, 62, 65, 68, 84, 86,
91, 99, 100, 102, 109, 121, 123, 129,
136, 139, 143n, 182, 236, 272

Food, n.e.c., 182, 274

Foods group, 29, 32, 34, 36, 38, 40, 44,
47, 65, 78, 81, 05, 102, 123, 139, 167,
182, 211, 218, 222, 228, 236, 2b7,
261-74, 335, 315 (see also separate
industry and product entries)

Ford, Henry, 75n

Forest products group, 29, 30, 31, 32,
33, 35, 36, 34, 50, 67, 85, 95, 95, 104,
127, 141, 159, 197-98, 211, 219, 222,
228, 242, 257, 310-12, 335, 314, 315
{sce also separate industry and
product entries)

Forgings, n.em., 199

Foundry and machine-shop products,
n.e.c. 203

Foundry supplies, 208

Fricdman, Milton, 98n

Fruits and vegetables, canned, 45, 47,
5%, 54, 65, 84, 86G, 91, 99, 100, 102,
121, 123, 139, 15G, 182, 236, 270,

O~y

—t -
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Fuel briquettes, 49, 67, 126, 141, 195,
306

Fur goods, 187

Furnishings, men’s, n.e.c., 187

Furniture, 198

Furs, dressed, 187

Galvanizing, n.e.d., 199

Gas, illuminating, 213, 253n

Gas machines and meters, 204

Gases, compressed, 49, 53, 51, 193,
299, 300

Glass, 45, 50, 53, 54, 57, 67, 85, 01, 99,
103, 105, I21, 126, 141, 196, 241,
309

Glass products, n.em., 117, 196

Gloves, knit, 121 (included in Outer-
wear, knit)

Gloves, leather, 45, 48, 66, 84, 91, 117,
121, 125, 129, 140, 190, 292

Gloves, textile, n.e.m., 48, 187, 283

Glite and gelatin, 19, 193, 300

Glycerin {sec Soap)

Gold leaf and foil, 117, 202

Goldmark, Josephine C,, 13n

Graphite, 196

Grease and tallow, 194

Greeting cards (included in Printing
and publishing, book, job, music)

Crindstones, 213

Gypsum products (included in 'Wall
plaster and board)

Hair work, 117, 118, 208

Haircloth, 185 {see also Woolen and
worsted goods)

Hand stamps and stencils, 208

Handkerchiefs, 48, 187, 283

Hardware, n.e.c., 200

Hardwood distillation, 193 (see also
Woced-distillation products)

Harness (see Saddlery, harness and
whips)

Hat and cap materials, 187

Hats, cloth, 48, 187, 282

Hats, fur-felt, 45, 48, 53, 54, 63, 66,
84, 91, 102, 117, 121, 125, 136, 140,
187, 238, 283

Hats, straw, men's, €8, 117, 187, 282

Hats, wool-felt, 45, 48, h6n, 66, 84,
91, 121, 125, 140, 154, 187, 284
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Heating apparatus, 200

Hinrichs, A. F., 233, 235n

Hones, 117, 196

Horse blankets, 117, 118, 187

Horsepower capacity, in Amcrican
manufacturing, 24, 25n

Hosiery, knit, 48, 186, 238, 286

Hours of labor (see Work week)

Housefurnishings, n.e.c., 187

[ce, 45, 47, 60, 65, 84, 91, 121, 123,
129, 133, 139, 183, 236, 270

Ice cream, 47, 123, 139, 182, 236, 267

Industrial chemicals (see Chemicals,
industrial)

Industrial growth
and unit labor requirements, 73-82
relation to capital assets, 93-97
stages of, 58-69

Ink, printing, 194

Ink, writing, 194

Instruments, professional, 30n, 77,
208

Iron and steel products group, 29, 30,
31, 32, 35, 36, 38, 50, 64n, 67, 75,
78n, 85, 95, 104, 127, 141, 199-200,
212, 219, 222, 228, 242, 257, 318-17,
335, 345 (see also separate industry
and product entries)

Iron and steel, welded, 213

Ivory work, etc, 117, 208 (sce also
Miscellaneous articles)

Jewelers® findings, 202

Jewelry, 202

Jewelry and instrument cases, 209

Jute goods, 45, 48, 66, 84, 91, 117,
121, 125, 140, 186, 282

Kettering, Charles ¥., 79

Knit goods, 45, 48, 53, 54, 55n, 59, 65,
68, 84, 91, 102, 120-21, 124, 130,
140, 238, 287

Knit cloth (see Cloth, knit)

Kuznets, Simon, 64n, 129n, 143

Labels and tags, 191

Labor (see Employment and Man-
hours)

Labor displacement, 149-52

INDEX

Labor efficiency
differences in, 175-76
relation to reduction in hours of
work, 14, 15, b2

(see also Employment per unit of
output end Manhours per unit
of output)
Labor per unit of output
and capital investment, 20-23, 80,
93-97, 10607, 159-60

and costs and prices, 97-113

and cyclical fluctuations, 23n

and employment, 83-93

and output, 83-93, 10i-18, 147

decline in, 23-27, 57-73, 145, 153-
54

relation to industrial development,
73-82, 14647, 156-58, 16064

relation to materials consumed, 161

retardation in rate of decline, 57-69

(see also Employment per unit of
output and Manhours per unit
of output)

Labor productivity (see Employment
per unit of cutput, Manhours per
unit of output and Labor per unit
of output)

Labor-saving developments,
73-82, 16064

Lace goods, 48, 65, 124, 139, 185, 286

Lapidary work, 209

Lasts, 198

Lead, 45, 50, 53, 54, 67, B5, 91, 99,
104, 117, 121, 127, 142, 201, 319
(see also Secondary metals, non-
precious)

Leather, 45, 48, 53, 54, 62, 66, 68, 84,
91, 99, 100, 103, 121, 125, 135, 140,
190, 239, 201

Leather goods, n.e.c., 190

Leather products group, 29, 32, 33,
34, 36, 38, 48, 66, 84, 95, 96, 103,
125, 140, 159, 190, 211, 218, 222,
228, 239, 257, 291-92, 335, 345

Lighting equipment, 202

Lime, 50, 53, 54, 67, 99, 100, 103, 117,
126, 141, 156, 195, 241, 307

Linen goods, 45, 48, 56n, 63, 66, 84,
91, 117, 121, 125, 137, 140, 154, 186,
290

24-27,
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Linoleum, 186, 281 (see also As-
phalted-felt-base floor covering)
Linseed products, 49, 126, 140, 193,
208

Liguors, distilled, 45, 47, 53, 51, 65,
81, 91, 102, 121, 124, 138, 139, 144,
181, 236, 275

Liquors, malt, 45, 47, 65, 84, 91, 117,
121, 124, 138, 139, 144, 184, 236,
275, 276

Liquors, rectificd or blended, 144

Liquors, vinous, 47, 124, 138, 139,
144, 184, 276

Lithographing, 192

Locomotives, 41, 44, 15, 51, 53, 51, 55,
56n, 67, B85, 86, 91, 104, 121, 198,
142, 1h4, 207, 326

Lubricants, n.e.m., 195

Luggage, 190

Lumber and millwork, 242

Lumber-mill products, n.e.c,, 45, 50,
53, 51, 55n, 63, 67, 68, 85, 86, 91,
93, 99, 100, 104, 109, 117, 121, 127,

136, 138, 111, 154, 155, 156, 162,
171, 172, 197, 212, 311

Macaroni, 47, 182, 271

Machine-shop products, n.ec, (in-

cluded in Foundry and machine-
shop products, n.e.c)
Machine-lool accessories, n.e.c., 204
Machine tools, 77, 78, 167, 204
Machinery group, 29, 30, 31, 35, 51,
67, 75, 78, 95, 96, 128, 142, 203-006,
212, 219, 223, 228, 257, 321-24 (sce
also separate industry and product
CIErics)
Magdoll, Harry,
323n
Male, 47, 117, 124, 139, 184, 274
Manhours
agpregate, 16-23
as measurement of labor, 12
indexes of, 17, 331 (svee alvo Ap-
pendix T for indexes for individ-
ual industries and major indus-
trial groups
peaks in, 119-21, 158
per week per wage earncr, 53 (sce
also Work week)

118n, 23%7n, Z21ln,
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Manhours (cont.)

relation to labor per unit of out-
put, 89-92, 110-11
retardation of growth in, 144
Maunhours per unit of output
and capital investment, 20-23
and cyclical Auctuations, 73
and output and aggregate man-
hours, 89-92

average anmual rates of change, 54,
68

decline in, 23-27, 5773, 151

for individual industries, H2-57

in wartime, 19n

indcxes of, 19, 331 (see also Ap-
pendix F for indexes for individ-
ual industries and major indus-
trial groups)

relation to lengih of work week,
12-16G, 25, 16-55, 72-73, 92n

relation to unit wage costs, 101-07

retardation in rate of decline, 5769

trends in, 16-23

(sce also Labhor per unit ol outpu
and Employment per unit of
outpur)
Manufacturing
and  the national
Chapter 6

maturity of, 3, 166-68

relation to home production, 161,
167

relation to other industries, 79, 151,
16167

Marbie and granite, 94, 117, 196

Matches, 198

Materials consumed in manuliaciur-
ing, 77, 107-08
changing character of, 10n, hH6n,

78-79, 80, 161, 163

Mats and matting. 117, 186

Mattresses and bedsprings, nee.c., 209

Mawrity of Amcrican manufactur-
ing, 3, 166-G8

Measuring instruments (included in
Instruments, professional)

Meat packing, 44, 45, 47, 53, 54, 55n,
56, 61, 65, G638, 75, 84, 86-88, 91, 99,
100, 102, 121, 123, 134, 139, 154,
182, 236, 248, 273

coonomy,  see
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Mechanization (see Technological im-
provements, and Labor-saving de-
velopments)

Men’s, youths’, and boys’ clothing,
n.e.c. (included in Clothing, men's,
n.e.c.)

Metals, 78 (see also Nonferrous-metal
products group)

Milk, canned, 45, 47, 65, 91, 123, 139,
181, 182, 268, 269

Millinery, 187

Mills, Frederick C., 104n, 148n, 248,
254n

Millstones, 213

Minerals and earths, 196

Mining, 77, 161-62, 164-65, 167, 171~
72, 224

Mirror and picture frames, 117, 198

Mirrors, 196

Miscellaneous articles, 208

Miscellancous products group, 29,
30n, 85, 51, 67, 95, 128, 142, 208-09,
212, 220, 228, 228, 257, 328-30 (see
also separate industry and product
entries)

Mitchell, Wesley C., 105n

Models and patterns, n.e.c., 209

Monuments, tombstones, cut-stone
and stone products, n.e.c. (se¢ Mar-
ble and granite)

Motion pictures, 213

Magotor vehicles, motor-vehicle bodies,
parts and accessories (included in
Automobiles and automobile bod-
ies and parts)

Motorcycles and bicycles, 51, 67, 128,
142, 206, 327

Mucilage, 194

Musical instruments, n.e.c., 30n, 208

Nails and spikes, n.e.m., 117, 199

National Industrial Conference Board,
13, 233-35

Needles and pins, 202

Nets and seines, 117, 188

Newspapers, publishing and printing
(included in Printing and publish-
ing, periodical)

Nonalcoholic beverages (see Bever-
ages, nonalccholic)

INDEX

Nonclay refractories (included in
Clay products, n.e.c., and Crucibles)

Nonferrous-metal products, n.e.c., 50,
127, 142, 202, 320

Nonferrous-metal products group, 29,
35, 38, 50, 67, 85, 95, 104, 127, 142,
201-02, 212, 219, 223, 228, 257,
317-21, 335, 345 (se¢ also separate
industry and product entries )

Ober, Harry, 13n
Office and store machines, n.e.c, 204
Oilcloth, 48, 66, 124, 140, 279, 280
Oils, essential, 193
Qils, n.e.c., 195
Oleomargarine, n.em., 47, 123, 139,
182, 248, 271
Optical goods, 208
Ordnance, 213
Organ and piano parts, 208
Organs, 51, 67, 117, 128, 142, 208, 330
Quterwear, knit, 48, 186, 238, 285
Output, manufacturing
and employment, 8-12, 33-37, 83—
93, 11545, 156-58, 248 (see also
Chapter 5)
average annual percentage change
in, individual industries, 123-28
changes in the composition of, 37—
42, 56n
distinction between net and gross,
10n, 247
forecasting of future trends, 168
growth of, 115-45 (see also Chap-
ter 1)
indexes of, 9, 10n, 331 (see also Ap-
pendix D for discussion of
method of construction, and Ap-
pendix F for indexes for individ-
ual industries and major indus-
trial groups)
peaks in, 115-21, 157-58
relation to exports, 165
relation to labor per unit of out-
put, 8393, 101-13
relation to manhours, 89-92, 111-
12
relation to national economy, 164--
63
retardation of growth in, 64, 122--
43, 157-58, 16667
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Paints and varnishes, 45, 49, 53, b4,
66, 68, 78-79, 85, 91, 103, 121, 126,
141, 194, 240, 301

Paper, 49, 53, 101, 239, 205, 296

Paper and pulp, 15, 49, 53, 51, 59, 66,
68, 84, 91, 99, 103, 121, 125, 131,
140, 239, 296

I'aper goods, n.e.c., 191

Paper products group, 29, 31, 32, 34,
36, 38, 49, 64n, 66, 81, 95, 103, 125,
140, 211, 218, 222, 228, 239, 257,
295-97, 335, 315 (sce also separate
industry and product entrics)

Patent medicines, 193

Paving materials, 209

Peanuts, 213

I’encils, Hl, 208, 328

Pens and points, 44, 51, 209

Perazich, George, 77n, 79n, 307n

Perfumes, cosmetics and other toilet
preparations (see Toilet prepara-
tions)

Petrefeum and coal products group,
29, 30, 31, 32, 33, 35, 36, 38, 41, 49,
67, 85, 103, 126, 141, 195, 211,
218, 222, 228, 241, 257, 305, 306,
335, 315 (see also separate industry
andd product entries)

Petroleum refining, 45, 49, 53, 51, 59,
67, 85, 86, 91, 95-96, 99, 100, 103,
121, 126, 131, 1388, 141, 156, 159,
163, 195, 241, 305

I'honographs, 51, 67, 128, 142, 204,
322 (see also Radios and phono-
graphs)

Photo-cngraving, n.e.d., 192

Photographic supplies, 209

I'hivsical output (see Output, manu-
{acturing)

Pianos, 51, G3, 67, 117, 128, 136, 142,
208, 330

Pipes, tobacco, 117, 118, 209

Planing-mill products, n.em. 50,
127, 141, 197, 242, 311, 312

Plastic materials (ineluded in Chemi-
cals, industrialy

Plated ware, 202 (see also Silverware)

Plumbers” supplies, n.e.c., 200

'ockethooks, 190

Pattery, 196

Poultry, 213

355

Power wused in manufacturing, 78,
160
Prices, 23, 39n, 81
and costs per unit of output, 107~
0%
and Tabor per unit of output, 97-
113
and output, 108-09
effect on measurement of capital,
97n, 253-54
index of, wholesale, 105
Primary nonferrous metals, 50, 201,
817 (see afso Copper; Lead; Zing)
Printing and publishing, book, job,
music, 45, 66, 68, 85, 91, 103, 121,
125, 140, 192, 297
Printing and publishing group, 29,
31, 82, 34, 36, 49, 55n, 95, 192, 211,
218, 222, 228, 240, 257, 297, 345 (see
also separate industry and product
entries)
Printing and publishing, periodical,
192
Printing materials, n.c.c., 192
Production (se¢ Output, manufactur-
ing)
Productivity (see Employment per
unit of output, Manhours per unit
of output and Labor per unit of

output)
Professional and scientific  instru-
ments  {included in Instruments,

professional)
Proprietors and fArm members, 30n,
46n, 81, 262
change in number of, 4-5, 7, 175
index of, 7
investment by, 22
number of, by industrial groups,
217-23
reaction to reduction in hours of
work, 12-13
Pulp, 49, 53, 51, 191, 239, 296
I'ulp goods, 196
Pulp, other than wood, 213
Pulpwood, 213
Pumnps, 204

Quality changes, 10. 18, 20n, 56-57,
80, 97, 153, 155
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Radios and phonographs, 204, 322
Railroad cars, 41, 45, 51, 53, 54, 55n,
56, 63, 67, 85, 91, 104, 121, 128, 137,
142, 154, 207, 5326
Railroad repair-shop products, 213,
253n, 256n
Rayon, 49, 53, 54, 59, 78, 93, 130,
142n, 193, 240, 299
Rectified spirits, 213
Refrigerators, mechanical, 51, 59, 130,
204, 205, 323
Refrigerators,
205
Regalia, 117, 188
Rents paid for property use, 254
Retardation
measurement of, 142n
of growth in employment,
143-45, 157-58, 166
of growth in output, 64, 122-43,
157-58, 16667
of rate of decline in labor per unit
of output, 58-69
Rice, 45, 47, 59, 65, 84, 91, 121, 123,
129, 131, 139, 182, 274
Rogers, H. O, 22n
Roofing, 50, 195, 308
Rope (see Cordage and twine)
Rosenberg, Benjamin, 77n
Rubber boots and shoes (see Shoes,
rubber)
Rubber goods, other, 49, 190, 239,
294
Rubber preducts group, 29, 30, 34,
38, 49, 66, 84, 95, 96, 125, 140, 144,
159, 190, 211, 218, 222, 228, 239,
257, 293--95, 335, 345 (see also sepa-
rate industry and product entries)
Rules, 214

nonmechanical, 204,

122,

Saddlery, harness and whips, 117,
118, 190

Safes and vaults, 200

Salaried workers, 4, 30n, 46n, 1735-74,
175, 262
average number of, by industrial

groups, 215-20

definition of, 215
index of, 7
relation to wage earners, 179-80

INDEX

Salt, 4b, 49, 66, 85, 91, 121, 126, 141,
194, 303

Sand-lime brick, 50, 67, 126, 138, 141,
196, 309

Sandpaper, 196

Sausage, n.em., 47, 182, 273

Saws, 200

Scales and balances, 51, 205, 322

Schimmel, Herbert, 77n, 307n

Scientific management, 75-76, 79, 161

Screw-machine products, 200

Secondary metals, nonprecious, 50,
127, 142, 200, 318

Secondary metals, precious, 201

Service industries, including trades,
79, 151, 165-66, 167, 168n, 171, 173

Sewing machines, 51, 117, 205, 324

Sheet-metal work, n.e.c., 202

Ships and boats, 41, 45, 51, 53, 54, 55,
56n, 67, 75, 85, 91, 104, 121, 128,
142, 154, 207, 327

Shirts and collars, men’s, 48, 187, 238,
288

Shoe cut stock and findings, 190

Shoes, leather, 20n, 45, 48, 53, b4, 62,
64n, 66, 68, 84, 91, 99, 100, 103, 121,
125, 135, 140, 190, 239, 292

Shoes, rubber, 45, 49, 66, 84, 91, 121,
125, 140, 190, 239, 293, 205

Shortenings, 47, 182, 264

Siegel, Trving H., 118n, 237n, 24In,
323n

Signs, 209

Silk and rayon goods, 45, 48, 53, 54,
55n, 57, 60, 65, 68, 84, 91, 102, 105,
121, 124, 132, 140, 154, 156, 161,
185, 238, 289

Silverware, 117, 202

Sisco, F. T., 78n

Smelting and refining: copper (see
Copper); gold (see Secondary met-
als, precious); lead (see Lead); non-
ferrous metals, n.e.c. {se¢ Second-
ary metals, nonprecious); platinum
(see Secondary metals, precious);
silver (see Secondary metals, pre-
cious); zinc (see Zinc)

Snuff (see Chewing and smoking to-
bacco )

Soap, 49, 53, 54, 61, 66, 99, 103, 126,
134, 141, 193, 241, 502
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Soda-water apparatus, 209

Soitwood distillation products, 193
(see also Wood-distillation prod-
ucts)

Soybean oil, cake and meal
cluded in Oils, nee.c))

Spaghetti (see Macaroni)

Sporting goods, n.e.c., 51, 209, 329

Springs, steel, n.e.m., 199

Stagnant industries {se¢ Declining
industries)

Stagnation in manufacturing employ-
ment, 3-8, 150-52, 159, 168

Stamped and enameled ware, 202

Standardization of products, 26, 76—
77

Stationery goods, n.e.c., 191

Statuary and art goods, 196

Steam and hot-water heating appa-
ratus (included in Heating appa-
ratus)

Stcam and other packing, 195

Steel barrels, 201

Steel castings (included in Steel-mill
products)

Steel-mill products, 22n, 45, B0, 53,
54, 55n, 58, 61, 67, 85, 91, 99, 104,
121, 122, 127, 133, 141, 199, 242,
315-16

Stercotvping, n.cd., 192

Siern, Boris, 74n, 291n

Stone, clay and glass products group,
29, 35, 38, 50, 67, 85, 95, 103, 126,
141, 195-06G, 211, 218, 222, 228, 241,
257, 30609, 335, 315 (see also sepa-
rate industry and product entries)

Stone, N. 1., 13, 7hn

Stoves and ranges, 200

Straw goods, 214

Structural metal work, n.e.m., 200

Supar (see Beet sugar; Cane sugar,
n.e.an.; Cane-sugar refining)

Suitcases, brief cases, bags, trunks,
and other huggage (see Luggage)

Surgical and medical  instruments
(included i Instrwments, profes-
sional)

Surgical equipment, 209

Suspenders {see Flastic woven goods,
n.c.m.)

Swackhamer, Gladys V., I51n

{in-
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Tallow (see Grease and tallow)
Tanning and dye materials, 15, 19,
66, 85, 91, 121, 126, 129, 111, 194,
304
Tavlor, Frederick W., 75-76
Technological improvements, 16, 64,
112, 161
and changes in employment, 149-

52, 159

and reduction in hours of work,
12-13

and unit labor requircments, 73-
2, 96-97

in service industries, 167, 168n

T'extile machinery, 201

Textile products group, 28, 29, 30,
31, 32, 34, 36, 38, 48, 6h-0606, 84, 95,
96, 102, 124, 139-10, 159, 167, 185~
88, 211, 218, 222, 228, 237, 257, 279-
90, 335, 315 (see also separate in-
dustry and product entries)

Theatrical equipment, 209 (included
in Miscellancous articles)

Thorp, W. L., 25in

Tin and other foils, 203

Tin cans and tinware, n.e.c., 50, 200,
212, 315

Tinplate and terneplate, 213

Tires and tubes, 49, 61, 66, 74, 125,
133, 110, 144, 190, 239, 293-91

Tobacco manufactures (see Cigarcttes;
Cigars; Chewing and smoking to-
bacco)

Tohacco pipes and cigarctte holders
{sce Pipes, tobacco)

Tobacco products group, 29, 31, 32,
33, 34, 36, 37, 88, 3910, 41. 47, 53,
54, 57, 65, 84, 95, 96, 102, 124,
189, 159, 185, 211, 218, 222, 22§,
237, 257, 276-79, 3385, 345 (sce also
separate industry and product en-
tries)

Toilet preparations. 193

Tools, other, 200

Topkis, B. H., 22n

Tovs and games, n.e.c., 209

Tractors, 164 (included in Agricul-
tural implements)

Trade associations, 79, 80

Transportation equ pment group, 29,
50, 31, 32, 33, 35, 36, 38, 4041, 44,
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Transportation equipment {cont.)
51, 67, 85, 95, 96, 104, 128, 142, 154,
206-07, 212, 219, 223, 228, 257, 325-
28, 335, 345 (see also separate in-
dustry and product entries)

Transportation industries
relation to manufacturing, 56, 79,

162

Trimmings, n.e.an., 187

Turpentine and rosin, 45, 50, 56n,
67, 85, 91, 117, 121, 127, 141, 154,
198, 312

Type founding, 117, 192

Typewriters, 51, 77, 128, 142, 204, 321

Umbrellas and canes, 117, 209
Underwear, knit, 48, 186, 238, 287
Unemployment, in manufacturing, 8,
148, 166, 176
relation to reduction in hours of
work, 13-14
technological, 149-52
Unit labor requirements (see Em-
ployment per unit of output, Man-
hours per unit of output and
Labor per unit of output)
Upholstering materials, n.e.c., 117, 185

Value added by manufacture, 30-31,
247
defined, 30n
per unit of output, 98-113
relation to employment, 172
Vegetable and animal oils, n.e.c. (in-
cluded in Oils, n.e.c))
Vinegar and cider, 182

Wage carners (see Employment)
Wage earners per unit of output (see
Employment per unit of output)

Wage level, 80, 81
relation to manufacturing costs per
unit of output, 101-08
Wallis, W. Allen, 98n
Wall paper, 49, 191, 297
Wall plaster and board, 50, 195, 306
Washing and ironing machines, 51,
164, 205, 324

INDEX

Waste, 188
Watch and clock materials, 117, 202
(see also Clocks, watches and mate-
rials)
Watchcases, 117, 202
Weintrauh, David, 77n
West, M. E., 266n, 508n
Wheat flour, 143n, 272n (included in
Flour)
Whips, 117, 190
Windmills, 117, 204
Window and door screens, 197
Window shades, 209
Wines (see Liquors, vinous)
Wire, n.c.m., 50, 53, 54, 67, 104, 127,
141, 200, 242, 316
Wirework, n.c.c., 200
Woal, §. T., 307n
Wolman, Leo, 235n
Wood carpet, 213
Wood-distillation products, 45, 49,
66, 85, 01, 126, 129, 141, 193, 303,
304
Wood preserving, 198
Wood turned and shaped, n.ec., 198
Wool pulling, 185
Wool scouring, 185
Wool shoddy, 48, 66, 125, 140, 188,
284
Woolen and worsted goods, 45, 48,
53, B4, 62, 64n, G5, 68, 84, 91, 99,
100, 102, 121, 124, 135, 140, 156,
185, 238, 238-89
Work week
changes in the length of, 12-16, 25,
7278, 92n, 143, 146, 147, 149, 154
distinction between nominal and
actual, 14, 234-35
for individual industries,
(see also Appendix C)
Wright, Carroll, 152
Wrought pipe, n.em. 50, 127, 141,
200, 242, 314

46-55

Yeast (see Baking powder)

Zinc, 45, 50, 53, 54, 67, 85, 91, 99, 104,
121, 127, 129, 142, 201, 319 (see also
Secondary metals, nonprecious)
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