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I.

THE EMERGENCE OF THE FACTORY SYSTEM.

In 1791 Alexander Hamilton, as Secretary of the Treasury, in
obedience to an order from the House of Representatives, sub-
mitted a “Report on Manufactures.” Although this document
was intended primarily as a plea for a governmental policy
encouraging manufacture in the United States, it gives some indi-
cation of the industrial development of the country at that time.
The Revolutionary War had created, of necessity, many infant
industries. Although a considerable number were unable to
survive the foreign importation of goods which succeeded the
artificial period of protection afforded by the war, Hamilton
found 17 industries which had “grown up and flourished with
a'rapidity which surprises, affording an encouraging assurance of
success in future attempts.” In addition to these “manufactures
carried on as regular trades,” which included those industrial
activities which one might expect to be first developed in a new
country—the manufacture of agricultural implements and fire-
arms, the work done by sawmills and gristmills, the dressing of
skins and hides, etc.—Hamilton describes “a vast scene of house-
hold manufacturing which contributes more largely to the supply
of the community than could be imagined without having made it
an object of particular inquiry * * * | Ttis computed in a
number of districts that two-thirds, three-fourths, and even four-
fifths of all the clothing of the inhabitants are made by themselves.”

A similar report was called for by the House of Representatives
in 1809, and in the following year Albert Gallatin, then Secretary
of the Treasury, submitted a statement which has been called
“an admirable summary of the condition of American manufac-
tures at that date.” * ‘The significant feature of this report is the
list of reasoms which Gallatin assigns for the admittedly tardy
development of manufactures in the United States. They are
five: (a) The abundance of land; (b) the high price of labor; (c)
the scarcity of capital; (d) the preference for agriculture and com-
merce during the Continental War; and (e) the force of tradition
and habits. But these reports submitted by the Secretaries of
the Treasury were necessarily inaccurate and unsatisfactory, and

1 Census of 900, Manufactures, vol. 1, p. xlix.
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22 THE INTEGRATION OF INDUSTRIAL OPERATION.

it was soon realized that an adequate report could be obtained
only by a special inquiry.

The census of manufactures taken by the United States Govern-
ment had its beginning in 1810, when Congress, by the act of May
1, 1810, authorized the expenditure of $40,000 to compensate
the marshals and their assistants for taking “an account
of the several manufacturing establishments and manufactures
within their several districts, territories, and divisions.” . A later
act, that of May 16, 1812, authorized the expenditure of $2,000
“to employ a person to digest and reduce” the data, the first
digest of manufactures. No copy of the schedule? used in collect-
ing the data is known to exist, but the inquiries at that census, as
shown by the printed digest made by Tench Coxe in 1813, were
_confined apparently to the kind, quantity, and value of goods
manufactured. .

Gallatin estimated that the value of the products of American
mamifactures in 1809 exceeded $120,000,000, while Tench Coxe,
in his digest of the census of 1810, sets a figure of $198,613,471.
Such figures seem small indeed as compared with those of 50
years later, which were 20 times as large, and of 100 years later,
when the value of products had multiplied considerably over 100
times.

The factory system had been introduced into this country in
the later part of the eighteenth century. In 1789 Samuel Slater,
called by President Jackson the ‘“father of American manufac-
tures,” set up in Pawtucket, R. I., the first complete cotton
machinery to operate in this country, constructing the machinery
entirely from memory of that in Fngland.

Although the factory system made rapid strides in England,
it developed in the United States at a much slower rate. The sys-
tem really gained its first foothold during the period of embargo
and the War of 1812, which was followed by the first protective
tariff, that of 1816. The manufacture of cotton and wool passed
rapidly from the household to the mill; but the methods of
domestic and neighborhood industry, even in these lines of man-
ufacture, continued to predominate down to and including the
decade between 1820 and 1830. ‘The rapidity with which the
factory system expanded is evidenced by the growth of the cotton

2In census terminology, the schedule is the form used by the enumerator in recording the answers to
the census inquiries. ‘I'he manufactures schedules contain defnitions and state the gquestions exactly.




THE EMERGENCE OF THE FACTORY SYSTEM. 23
industry, the number of spindles in operation in Massachusetts
during this period being as follows:? '

1830 PN S PN . 340,000
1840, vt e e 624,000
B2 (TN 1,288,000
I860. v v S 1,688, 500

It was not until about 1840 that the factory method of manu-
facture was widely introduced in miscellaneous industries and
began gradually to force from the market the handmade products
with which every community had hitherto supplied itself,

It is unfortunate that census records fail to throw any light
on this period of industrial development. The manufactures
census of 1820 was so defective that Congress did not authorize
the publication of the figures. 7The enumeration of 1830 omitted
the inquiry into manufactures entirely. In 1840 the census
included a discussion of manufactures in a group entitled *““Sched-
ule of Mines, Agriculture, Commerce, Manufactures,” but no
attempt was made even to foot up the aggregate value of the
products returned.® Consequently, until the middle of the cen-
tury no adequate figures comcerning industrial development can
be found in the census reports except for the year 1810.

There are at least three official sources, however, from which
supplementary information can be drawn. These sources con-
sist of data on the urban and rural distribution of the population,
the occupational distribution of the population, and, finally, the
issuing of patents.

Any considerable development of manufacturing under the
factory system should reflect itself in the urban and rural distri-
bution of the population. In Table 1 is given, for each census
year, the percentage of the population in communities of 8,000
inhabitants or more. The beginning of the mnineteenth century
recorded very little urban concentration. There was no marked
increase up to 1820, but since that date the rate of increase has
been enormous, reaching its height during the decade 1840 to

8 Tariff History of the United States, F. W. Taussig, p. 141,

4 I'welfth Census of the United States, 1900 Vol. VII, p. 1.

s No attempt was made to foot up the aggregate value of the products returned at the census of 1840, for
the reason that for certain items only the quantities of products and not the values were given. In 1855
Robert C. Morgan and 'W. A. Shanmnon, at the request of the Secretary of the ‘I'reasury, estimated the total
value of manufactures for 1840, In preparing their estimates the values of those classes for which values
were not reported in 1840 were calculated from unit prices current in that year. (Vol. VII, p. 1, Twelfth
Census reports.) ‘The result of this estimate was a figure for the total value of manufactured products of
$483,278,215. Excluding *‘manufactures produced in families,” the total value of manufactured products
in 1840'was $454,254.855. PBased on this total the period 1810 to 1840 recorded a trebling of the value of manu.
factured products, while theincrease between 1840 and 1850 was 124 percent. ‘These percentages correspond
closely to the rate of development indicated by other sources. .
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1850, but still continuing at such a rate that the end of the nine-
teenth century found one-third of the total population in these
larger communities. It is interesting to note that the decade
from 1840 to 1850 returned the highest rate, since it was approx-
jmately at that time that the factory system was being most
rapidly introduced. "

TapLE 1-—POPULATION OF PLACES OF 8,000 INHABITANTS OR MORE: 1790 TO 1920.

PLACKHS OF 8,000 INHAB-~ PLACES OF 8,000 INHAB-
ITANTS OR MORE. : IYANTS OR MORE,
Total Total

CENSUS Per CENSUS . Per

YHAR. pgip“‘“' Num-| cent || YEAR. p‘t’%‘#“ Num-| cent
on. Popula- | ber | ol g Popula- | ber | of

tion, of | total tion, of | total

places,, popu- places| poptt-

lation. lation.
1790, 40 iens 3,939,314 131, 472 6 3.3 || 186o...... 31,443, 321 || 5,077,256 | 141 16. 1
1800, ceurans 5,308, 483 10,873 & 4.0 1870...... 38, 558, 371 8,091,873 | 226 20,9
hi: {- N 7, 230, 881 356, 930 I 4.9 ) 1880.,.... 50, 155, 783 || 11,365 698 | =285 az.q
1820, 40 eners 9,638, 453 475, 135 13 49 || 1890...... 62,047, 714 || 18, 244, 239 | 443 20.0
1B30. iaeiiin 12, 866, o020 864, 509 26 6.7 || 1900...00n 75,994, 575 || 25,018,335 | 547 32,9
1840, v nunis 17,060,453 || T 453,994 | 44 8.5 || 191040 01,072, 266 | 35 570,334 | 768 | 8.7
185000 usiene 23, 391, 876 || 2,897, 586 85 12. 5 || 1020, 444 105, 710, 620 || 46, 307, 640 | 024 43. 8

It is possible to extend this study to the different occupational
groups. In 1787 Tench Coxe had estimated that less than one-
eighth of the population was engaged in manufactures, fishing,
navigation, and trade, a category so broad that it includes nearly
everything save agriculture. Since that time the Census Bureau
has collected data on this subject (Table 2). Unfortunately,
these data are not strictly comparable, but, nevertheless, they do
shed some light on the situation. The data for 1820and 1840 may
be used comparatively and indicate, even at that early period, a
moderate increase in the proportion of the population engaged in
manufacture, Likewise, the next two censuses, those for 1850
and 1860, furnish data which can be compared. However, the
1850 census of occupations included only males, while the 1860
census included both males and females. Since the bulk of female
labor at that time was engaged in agriculture, the inclusion of
women in 1860 kept the percentage engaged in manufactures lower
than would be recorded in a strictly comparable figure. The cen-
suses from 1870 to date are comparable and demonstrate a con-
tinual increase in the proportion of the employed group which is
engaged in manufacturing and mechanical industries.
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TABLE 2.—PHRSONS GAINFULLY EMPLOYED IN MANUPACTURING AND MECHANICAL
INDUSTRIES: 1820 TO 1920,

h GAINFULLY EMPLOYED (OVER 10 GAINFULLY EMPLOYED (OVER Io
. . YEARS OF AGE) ¥YEARS OF AGR).
In manufacturing In manufacturing
and mechanical : and mechanical
CHENSUS YEAR. industries, CENSUS YEAR, industries,
i “Total Total -
number. Per number. Per
) Number. Cg?t Number, ceo?t
total. total,’
2, 490, 770 349, 326 4.0 1880..iiininn, 1%, 392, 099 3, 784, 126 21. 8
4, 798, 869 q9ti749 | ¥6,8 i 18po...iiiiiann, 23,318,183 || - 5, 678, 468.| 24,4
5 329, 506 1,291, 875 | 242 |[ x900..000l .l 29, 073, 233 | 7, 083, 300 244
18602 ... ... 8, 235, 557 2,062,828 | 25,0 1010...c00uvinn, 38, :67. 336 10, 8oy, 64.:'1 ‘28.3
b 2.7 - T 12, 505, 923 2,674, 708 2L 4 || 1920, .. 0t ‘e 41, 614, 248 12, 818,524 | -30.8

! Free aud slave, regardless of age. 2 Free males over 15 years of age. 2 All free over 15 years of age.

In addition to;the above data material is available relative to
the issuance of patents. On April 10, 1790, because of the ardent
advocacy of Thomas Jefferson, the first American’ patent system
was founded. Records have been kept, of necessity, and, to the
extent that activity in manufacturing begets technical improve-
ments, the increase in the issuing of patents as demonstrated in
Table 3 may be taken as indicating industrial development within
the country. 7These data indicate that the period during which
the mnvention of technical improvements was increasing at the
fastest rate was from 1850 to.1870. Although this development
has continued to the present time, it has been at a much slower
rate. These facts bring additional evidence to justify the hypoth-
esis that the middle of the nineteenth century saw the factory
system firmly established in the United States and destined to
much greater expansion; though at a somewhat slower rate.

TaBrE 3.—PATENTS AND DEsions ISSUED, BY DECADES: 1790 TO I920.

PATENTS. DESIGNS. PATENTS. DESIGNS.

PERIOD, Per Per PERIOD. Per Per

Num- cent ' || ‘Num- | cent . : Num- | cent {| Num- | cent

ber. of in~ ber. of in- ber. of in~ ber. of in-
crease. crease.l . crease, , crease?
During 1490. .. 3 |erennean . o .. 1851-1860...... " 23,140 | 289.4 1, 02§ 201 3
£791-1800,..... 304 feesvnvarllesnnan vefoeriaece || 1861-1870...... 79, 612 244, © 3 18z 210. 3
1801~1810, ,,,.. 1,093 250: 8 |{oveons I PR 1871-1880...... 128 520 57. 4 7 538 136. 9
1811-1820,..... 1, 483 63.1 [ois.n. Cfeesvvens || 188z-18g0. ... 207, 850 65.6 || 8357 1o
1821-1830. . .44 3. 044 %o. % ' [N 1891-1900. .. ... 220, B40 6.3 | 13374 6o. 0
1831-1840...... 5, 052 8s. 7 T PPN IOOI=IQIO. s aran 315 351 42,9 7, 250 —45. 8
18411850, 444\ 5,942 50 340 |asans IQII~IQ20, .4, 383, 885 2. 8 || 15, 78x 117. 6

1 A minus sign {—) denoteg decrease.
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Certain of these changes in technique were of profound influence
on industrial development. During the first third, and in some
districts half, of the century hay was cut with a scythe and grain
with a sickle or cradle, and both were hand-raked; but the mowing
machine, the horserake, and the reaper appeared soon thereafter.
In 1833 the first reaping machine was patented, although its use
was not extensive until some time later. Threshing machines were
in fairly general use by 1840 and separators by 1850.8 The use of
steam instead of horses as a source of power for driving threshing
machines began as early as 1860o. The manufacture of agri-
cultural implements was an old industry, but its nature was
entirely changed by these new developments. ,

In the iron and stee! industry important developments also
appeared. Until neatly 1840 iron was smelted only by charcoal,
the process differing little from that employed in colonial times.
It was not until the decade between 1830 and 1840 that puddling
was generally introduced into the United States. The rails used
for the construction of the early railways were made of iron and
were only gradually superseded by steel rails. It is interesting
to note that all the steel rails used in this country prior to 1860
were obtained by importation. Steel rails were first manufactured
in the United States in that year, and the first Bessemer steel was
produced in 1864. .

Changes in industrial technique have occurred in nearly all
industries, though with varying importance and at different
times. In many cases such changes appear to be cumulative in
nature. Animprovement at one point in a process often stimulates
development at some other point, because it demonstrates the
economy resulting from technical improvement, and more
especially because it upsets the customary balance within the
total process, focusing attention on some step which in particular
retards the total activity. The tendency toward improvement of

industrial technique was clearly indicated in the figures for the .

issuing of patents, previously cited. It is probable that the major
technical changes were made in the nineteenth century, and more
and more the present-day developments take on the nature of

8 The early threshing mschines. sometimes called ‘ quill wheels” and sometimes “‘ground hogs,” merely
threshed the grain without separating it from the straw and. chaff; that is to say, the machine delivered
the threshed grain mingled with the straw and chaff. It was practically nothing more than the cylinder
and concave of the threshing machine. ‘The separator was a threshing machine which not only threshed
the grain but separated it from the straw and chaff. All threshing machines in use for meny decades past
havebeen of this type. The term “threshing machines’ and *‘separators’ now have the same significance,
the threshing machine of early days, which did not separate, having long since passed out of existence,
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refinements. As early as 19130 the Census Bureau reported con-
cerning the cotton-spinning industry: ’ '

“No radical improvement has been made during the past
decade in spinning machinery of either kind, nor do the makers
of such machinery anticipate great changes in the future. The
mule is already a perfect machine, in the sense that it is automatic
in every part and that in none of the various operations which it
performs without human guidance does any part act as a drag
upon the other.” 7 ,

Cotton spinning was practically the first industry to introduce
the use of power machinery, and it is therefore of particular inter-
est to note that it has reached a point beyond which no further
improvement is visible. In most industries, of course, such
mechanical perfection has not been attained, but the great
changes in technique, particularly along lines of applying power,
began early in the nineteenth century and spread rapidly, until
all industries had been affected. »

The data concerning American manufactures in the first half
of the century have been shown to be very scanty. With the
year 1850, however, the Census Office undertook the task of com-
piling more detailed information concerning the manufacturing
activity of this country. In the censuses of 1850, 1860, and 1870
the inquiries relating to manufactures were contained in a schedule
entitted “Products of Industry,” which comprehended the
products of manufactures, mines, and the fisheries. The col-
lecting of data concerning manufactures still remained, however,
a mere adjunct to the population enumeration. This task was
put in the hands of the assistant marshal (enumerator) for each
district, who was paid in the case of the census of 1870 but 15
cents for each establishment ‘‘fully taken and returned.” Since
these persons usually had no technical knowledge, and since the
rate of payment was so ridiculously low this method of collecting
data proved unsatisfactory. A schedule relating to products of
industry was used, comprehending all products of industry except
agriculture (provided for in a separate schedule) and including, in
addition to manufactures, the products of mines and the fisheries.
Finally, in 1880, separafe special agents were appointed to record
the data dealing with manufactures. In 1880 and 1890 a general
schedule for manufactures was used, and in 1890, for the first
time, an individual and separate return for each establishment
was required, The number of inquiries on the schedule had

7 Census of Manufactures, 1goo, Vol. IX, Part 111, p. 47.
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growa from 3 in 1810 to 88 in 1890, not counting the special
inquiries made in certain industries. '

The records of these censuses are graphmally presented in
Chart A, and the actual numerical data are given in Tables 4 and 5.
A change in scope of the census of manufactures which occurred
~after 1899 makes it 1mposs1b1e to extend these tables beyond that
year (see p. 35).

In Table 4 the changes in number of estabhshments and in
number of wage earners during the latter half of the nineteenth
century are stated. Before noting more than the outstanding
fact that the number of wage earners has increased more rapidly
than the number of establishments, with an increasing average
number of wage earners per establishment, it is important to
note the conditions at the various censtses.

TABLE 4—szE oF ESTABLISHMENTS MEASURED 1N TERMS or WAGE EARNERS
1849 TO 1899: o

FACTORIES AND HAND AND NEIGHEORHOOD INDUSTRIES.
Establishments. o P - Wage eartiets,’
AR, A o -

CHNSUS YE. . in dﬁx num-
o . er based on

Number, | Eercent of |} ‘Total (average | Per cent of p‘:;’ gi‘fg_ average per

increase. . number), increase; fichment establish-
' * | mentin
1849,

B ¢ T T i 123,025 | vennsranis , 957, [=1:7* 2 P 7.8 Ioo.‘ o
b2 S S 140,433 | 14 T 1, 311, 246 3%.0 9.3 110, 2
IBOG civirinagnacanaani 252,148 | 79,6 2, 053, 996 56.6 81 103. 8
5. 77 D, [ 253, 852 0.7 H73nE5 | - 3o 10.8 138, 5
2214 355,408 40,0 ' 4,251,835 55. 6 12.0 153. 8
1899 .0 e e §12, 191 44. 1 5, 306, 143 . 24.8 PRECR 133. 3

1 I‘or method of computing average, see p. 30

There was an enormous expansmn of industry dunng the Civil
War decade, as shown by the increase of 56.6 per cent in wage
earners. ‘The fact that the average number of wage earners per
establishment decreased during this period requires some explana-
tion. It is to be found, not in industry, but in the nature of the
census enumeration. It has been. the ‘custom of the Census
Office to exclude from the list of manufacturing establishments
all enterprises having a product of less than $500 during the
census year. The census of 1860, however, had failed to record
many artisans whose activity entitled them to record in the
census of manufactures. In the census of 1870, however, the
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Caarr A,—NUMBER OF ESTABLISHMENTS, WAGE EARNERS, AND VALUE OF
Propucts: 1849 10 1890.
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omissions appear to have been proportionally less numerous,
first, because of a general advance in prices between 1860 and
1870, bringing many enterprises which had not been recorded in
1860 incontestably above the $500 minimum, and, second, be-
cause of stringent instructions to the assistant marshals concern-
ing establishments of this smaller type. The addition of a con-
siderable number of small establishments naturally resulted in a
decrease in the average number of wage earners per establishment
and is doubtless the explanation for the low figure of 1869.8

From 1869 to 1879 there appeared practically no increase in the
number of manufacturing establishments. This did not seem at
all strange at the time, for it was felt that the internal develop-
ment of industry was the important factor. The growth of sash,
door, and blind factories, of machine-made furniture factories,
of a contract system of construction, and other similar forms of
consolidation of enterprises was taking place, and tlierefore no
further increase in number of establishments was to be expected.
An interesting demonstration of this tendency is quoted from the
1880 census report, as follows:

“While the settled area of 1840 was but a little over one-half
that of 1880, and the value of its manufactured products perhaps
not more than one-seventh or one-eighth, there were almost as
many gristmills at the former as at the latter date, and an even

greater number of sawmills.
“The figures for the two censuses are as follows:

. 1840 1880
Grigtmills. . ... .vv i e s 23,661 24,338
Sawmills, . ... ooiiiiiiieii e 35,650 25,708

““This fact shows strikingly the tendency to the concentration
of productive industry during the past 40 years, due chiefly to
the increased facilities for transportation.’” ©

The census of 1890 showed a further increase in all respects.
This is particulatly noticeable in the hand trades and in certain
industries of which the census had taken no previous cognizance,
such as bottling, steam-railroad repairs, china decorating, ete.

With regard to the average number of wage earners shown for
1899, a technical difficulty may be raised. Prior to that census
the average number of wage earners represented the average

8 Not only were smaller establishiments included because of more careful census taking, but also becanse
the census of 1870 followed the method of counting as an establishment each separate branch of industry,
whether conducted independently or in connection with other manufacturing operations. ‘Thus, ‘‘leather
tanned”’ and “‘leather curried” being considered separate establishments, 2,741 fictitious establishments
grew ot of the effort to show the separation of these industries. “I'he total number of establishments
which were thus added by the separation of combined industries was 3,871, a relatively small qumber.

9 Census of Manufactures, 1880, p. viii.

et R 2]
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number employed while the plant was in operation.  For 1899
and 1904 the method was to divide the sum of the monthly
averages by 12. In 1909, 1914, and 1919 the number of wage
earners -carried on the pay roll on the 15th of each month was
reported, and the average was calculated by dividing the sum of
these numbers by 12. In many industries such changes would
make little difference, but in the highly seasonal occupations the
variation between the averages calculated by the several methods
is considerable.

In the light of these various comments, then, Table 4 is of
significance chiefly in that, despite an increasing efficiency in
returns and a reduction of the omissions, which were naturally
the smaller enterprises, the average number of wage earners per
establishment shows, in general, an upward trend throughout
the period. :

The data given in Table 5 project this development of industry
from a somewhat different angle from that of Table 4. It is
quite conceivable that the capital equipment of an establishment
might considerably increase without an increase in the number of
wage earners, Such a development should be reflected in the
product of the establishment. During the period under discussion
the value of the products of manufacturing establishments
showed an enormous increase.

TABLE 5.—S12% oF ESTABLISHMENTS MEASURED IN TERMS OF VALUE orff PRODUCTS:
1849 TO 1809.

FACTORIES AND HAND AND NEIGHHORHOOD INDUSTRIES,
Establishments. Value of produets.
CENSUS YEAR. Index
A lz;um&:er
verage per ased on
Number, ﬁ;rcgggsteof Total, I;;rcrcsgsteof establish-' | average
g ' ment. per estab-
lishiment
for 1849.
123,025 [veeneerinres $1, 019, 106,616 {viuauunniin, $8, 284 100, ©
T40, 433 4 X 1, 883, 861, 676 85.0 13, 429 62, 1
252, 148 79. 6 3, 383, 860, 354 79-5 13, 428 102 1
1879 e eriins 253, 852 o.7 5, 369, 579, 191 58.6 21, 152 255 3
1889. . . v iiiinin 358, 408 40. 0 9, 372, 378, 843 144 8 26, 371 318.3
1899, cvirananins 512,191 44. 1 13,000, 149, I59 38.7 25, 382 306. 3

In addition to the fluctuations in census adequacy the use of
this index involves certain other difficulties. It will at once be
recognized that the value of products is a function of both the
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physical production and the price level.. An increase in the
figure, therefore, may be only a reflection of an increase in price
level. An increase in the value of products may or may not be
significant as an indication of industrial growth.

The first grave difficulty appeared in 1870, when the value of
products was recorded in terms of greenback dollars, whose ex-
change value in gold dollars was in the ratio of 5 to 4. In the
figure given in Table 5 this deficiency has been corrected, accord-
ing to an estimate made by the superintendent of the census,
reducing the original figures by 20 per cent, *‘ the average premium
on gold being for the 12 months—7June 1, 1869, to May 31, 1870—
25.3 per cent, which is closely equivalent to a discount on cur-
rency of zo per cent.” 0

Correcting for the monetary unit, however, does not eliminate
the factor of price fluctuations. An attempt to correct for this
element was made and recorded in the census of 1870, but un-
fortunately the method used was not reported. “After much
thought and extensive inquiry on the subject and the application
~ of numerous tests the superintendent is disposed to regard * * *
the increase in manufacturing production in the 10 years to be
reptesenited by 52 per cent.” it The fact that no change in the
value of products per establishment occurred during the decade
1859-1869 must be explained by the inclusion of many smaller
establishments in the census of 1870, as discussed above.!?

After 1870 the price level fell until nearly the end of the century,
so that the figures for value of products are, if anything, not indic-
ative of the full extent of the increase in physical production.
It is interesting to note this striking increase, however, not only
as indicating enormous industrial development, but also as dem-
onstrating the gradual concentration of industry into fewer and
larger enterprises. During the last half of the century the value
of products per establishment trebled not because of price fluc-
tuations, which were, as stated above, in the opposite direction,
but rather because of improved machine methods and the devel-
opment of larger units of economic enterprise. ‘

During the last 5o years of the century the number of wage
earners multiplied about five and one-half times, whereas the
value of products increased to nearly 13 times its earlier figure,

10 Cenisus of 1800, Part L
U Ninth Census of the United States. Industry and Weslth, 1870, p. 379.
12 See footnote 8 1 30.
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Such an inequality indicates in a very definite way the vast
improvement in technique, and particularly the part played by
the capital investments which appear in the factory system. Itis
not probable that wage earners were much more skillful as laborers
in 1900 than in 1850, but with the assistance of new capital equip-
ment they were able greatly to increase their per capita output.*®

It is possible to obtain some indication of the increase in capital
equipment from the census data concerning power used in manu-
facturing establishments. The increase in power requirement is
a natural result of the introduction of machinery into the manu-
facturing process. Figures of horsepower used 1869 to 1899 are
presented in Table 6.

TABLE 6.—HORSEPOWER USED IN MANUFACTURING INDUSTRIES: 1869 TO 1899.

PRIMARY HORSEPOWER.

Owned, Rented, Blectric

CENSUS YHAR. power

N oper-

Total, Steam ‘Water Icléfﬁgﬁsl: . ated.
engines anld wheels and | ¢f0 "o Electric. | Other,
turbines. motors, gines,

IB60. . v uenniiniiinas 2,346,142 1,215, 711 1,330,43% [eeveraanesfon R TN | T
2« T 3,410, 839 2, 185, 458 I, 225,379 f-ronaeatosfiovnvanenaferiiiaiaa cersieame
EBBY. i 5,938,635 4, 586, 089 I, 255,045 8030 [Leianaaaes 88, 57t x5, 560
2B99 % aeiriiineinsiies .l 30,007,893 8, 189, 564 1, 454,112 134,443 182, 562 136, 913 493, 936

1 Figures include “‘other’’ owned power as follows: 188p, 4,784 borsepower; 1899, 49,985 horsepower,
2 Excludes power reported for custom sawmills, gristmills, and cotton ginneries. The amount of power
used in these establishments is comparatively small.

Primary power, as the term is used by the Bureau of the Census,
comprises all power which is primary from the standpoint of the
manufacturing establishment using it. It includes, therefore, not
only the power of engines and water wheels owned and operated
by the manufacturing establishments, but also rented power—
that is, the power of electric motors run by purchased current or
any other power that may be purchased or rented from outside
sources. Primary power does not include the power of electric
motors which are run by current generated in the same establish-
ment since the inclusion of stich power would result in duplication.

In the 30 years here presented, total horsepower more than
quadrupled, steam engines and turbines being respomsible for

13 The Census Bureau has collected statistics concerning capital invested, However, these data are
considered defective and according to the Census Bureau, “have no great significance.’’ A discussion of
them is presented on p- 37. These data, unsatisfactory as they are, indicate the enormous increase in
capital investment suggested above, being for 1849, $533,245,353, and for 18p, $9,813,834,390

51449°—24——3
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nearly all of the development. Electric motors and internal-com-
bustion engines were just beginning to be introduced at the end
of the nineteenth century. Although much of this power devel--
opment may have been required merely by the adapting of old
hand machinery to automatic action, it is doubtless true that for
the most part, the enormous increase in horsepower was accom-
panied by a corresponding increase in capital equipment, taking
the form of new, larger, and more productive machinery.

There is perhaps no better method of summarizing the develop-
ment than to show the shifting proportions of the three main
branches of economic activity—agriculture, manufacturing, and
mining. In Table 7 these data are given. In 1850 the product
of the activity of manufacturing establishments—* value added
by manufacture,” in census terminology—represented but one-
quarter of the total product for the three groups.** Manufacturing
increased at a much faster rate than agriculture, and at the close
of the century the value added by manufacture had actually sur-
passed the total value of agricultural products. The greatest
height in manufacturing yet reached was reported in 1919, when
'+ manufacturing activity yielded more than one-half of the total
return for these three major economic activities. The United
States entered the twentieth century a manufacturing nation,
The events of the twentieth century have served only to intrench
her in that position. v
TABLE 7.—PERCENTAGE DIsTrIBUTION oF ToTAL OF VALUE ADDED BY MANUFAC-

TURE, VALUE OF AGRICULTURAL PrODUCTS, AND VALUE of MINERAL PRODUCTS:
1850, 1870, 1899, AND 1919.0

PERCENTAGE OF TOTAL PERCENTAGYE OF TOTAL
COMPRISING— COMPRISING—
CENSUS YEAR. | yalye Value of CHNSUS VHAR. Value Value of
Value of added Value of

added agricul- : agricul-
by manu- tural mﬁ; b‘y manu- tural mig::_‘ratls
facture, | products. | P - acture. | products, |Procucts.

:11- TN o 26, 5 7. 8 L9l 1899, veervieians 46, 7 45.6 (X
23 T 401 56. 3 35 || I0IDcciannnnre . 510 42.6 6. 4

@ For explanation of method of abtaining date, see Appendix E, Increase of Population in the United
States, 1910-1920, Census Monograph I.

4 The value of products is not always a satisfactory measure of either the absolute or the relative impor-
tance of & given industry, because only a part of this value is actually created by the manufacturing proc-
esses carried on in the industry itself. Another part, and often by far the larger one, represents the value
of the materials used. For many purposes, therefore, the best measure of the importance of an industry,
from a manufacturing standpoint, is the value created by the manufactuting operations carried on within
the industry. ‘This value is caleulated by deducting the cost of the materials used from the value of the
products.  The figure thus cbtained is termed in the census reports ‘*value added by manufacture,”
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The opening of the twentieth century found the factory system
a firmly established institution in the United States. The study
of industrial development is no longer one dealing with the in-
troduction of factories, but rather with their nature and growth.
 Congress officially recognized the factory system in 1902.
By act of March 3, 1899, Congress had provided for “a census of
the * * * manufacturing, [and] mechanical * * * prod-
ucts.” Laws back to 1850 had required a census of establish-
ments of “productive industry’’; but the Act of Congress, ap-
proved March 6, 1902, which directed the taking of the 1905
census of manufactures, required: ‘That in the year nineteen
hundred and five, and every ten years thereafter, there shall be a
collection of the statistics of manufactures, confined fo manu-
facturing establishments conducted under what <s known as the
factory system, exclusive of the so-called neighborhood and
mechanical industries.”

The problem of defining the “factory system’ was by no
means a simple one. Before this time the census had been ex-
cluding establishments which produced less than $500 per annum.
To set a minimum value-of-products figure and designate as
factories all establishments producing above the set figure would
be most arbitrary. The records of capitalization were felt to be
unreliable. ‘The number of wage earners fluctuates to such a -
degree as to make difficult any definition based on such grounds.
The distinction finally made rested not on the grounds of size,
but rather upon the relationship between the enterprise and its
market. To quote from the census of 1g9o5z: ‘“The fact that an
establishment manufactured for the gemeral market has been
the controlling factor to determine whether it should be included
in the census of 1905.”” An exact statement of the nature of
establishments included in the censuses of manufactures from
1905 to the present time will be found in Appendix A. The
census of 19oo was revised by retotaling the returns, omitting
the neighborhood and mechanical industries, and thereby was
made comparable with the more recent tabulations.

. 35
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The above survey of the gradual development in the scope of
the census of manufactures, and the particular change which
took place at the beginning of the twentieth century, is sufficient
to indicate the field covered by the records. It is likewise im-
portant to have clearly in mind the exact nature of the unit of
economic enterprise employed by -the Census Bureau. This
unit is known as the industrial establishment. It is defined as
follows:

“As a rule, the term ‘establishment’ represents a single plant
or factory, but in some cases it represents two or more plants
which were operated under a common ownership or for which
one set of books of account was kept. If, however, the plants
constituting an establishment as thus defined were not all located
within the same city, county, or State, separate reports were
secured in order that the figures for each plant might be included
in the statistics for the city, county, or State in which it was
located.” *

In general, then, the qualification test of an establishment is
that it must keep a single set of books of account and must not
extend geographically outside a single locality.

As a rule, the establishment corresponds to an industrial plant,
as that term is ordinarily used; in other words, it represents a
single plant or mill and represents it as an entirety. T'wo or
more plants are, however, counted as a single establishment only
when they are operated under a common ownership and their
accounts are kept in a single set of books and when such a group-
ing will not render inaccurate the geographical and industrial
records of the census; that is to say, the establishments must
be in the same community and active in the same industry.
On the other hand, in some cases a single plant is treated by
the Census Bureau as comprising two or more establishments.
This is done omly where the plant has departments engaged in
different branches of industry and keeps separate records. ‘The
object of such subdivision is to obtain, as far as practicable,
complete statistics for each industry distinguished by the census
classification. Instances in which such separations are most
frequently made are: Manufacture of coke in connection with
blast furnaces; operation of blast furnaces and of tin-plate mills
in connection with rolling mills; manufacture of clothing in con-
nection with textile mills; manufacture of sulphuric acid in con-
nection with copper smelting, etc. According to the Census
Bureau:

1Census of Manufactures, 191g.
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“The number of instances where 3 single plant has been treated
as comsisting of two or more estabhshments is comparatively
small, and the fictitious increase in the number of establishments
due to this method of enumeration is much more than offset
by the fictitious decrease due to the practice of counting two
or more distinct plants operated under a smgle ownership as
single establishment.” ?

Having discussed the mdustrial activities which are included
in the scope of the census and the units of economic enterprise
used, there remains but one question to be met before attacking
the problem of the changing size of economic enterprises. The
method of measure must be determined. A man may be meas-
ured in terms of height, weight, chest expausion, salary, college
degrees, etc. ‘There are at least four conceivable methods for
measuring size of establishments:

1. The capitalization of the establishment.—Data of this nature
have been collected by the Census Bureau. However, the fact
that many concerns have no capital accounts whatever; the
variation of accounting methods, particularly in dealing with
depreciation; the continual divergence between original cost,
cost of reproduction, market wvalue, etc.,, which often can not
be standardized; the presence of “watered” stock; and the
error due to the omission of rented buildings and rented land

all tend to make this measure an inadequate one.

2. Value of products or value added by manufacture per -estab-
lishment.—These measures have one decided advantage, namely;
that they express the activities of all plants in terms of a common
denominator, the dollar. Two cautions are necessary, however,
with regard to the use of these indexes: First, that such measures
take into account more than the physical volume of business.
The manufacturer of bricks appears to operate a smaller estab-
lishment than the jewelry manufacturer, because the value of
each unit of his product is much less; Second, these measures,
when used in comparing activity at different points of time,
permit a variation due to changes in the price level. It is very
difficult to make adjustments for such price changes, for price
records have been very inadequate even in recent years.

3. Number of wage earners per establishwnent—This is a very
significant measure of the size of an establishment, although, like
the value-of-products measure, it presents only one aspect of the
situation. In a case where improved technique has resulted in a
greater output by the same number of men the plant has increased

1Census of 1910, Vol, VIII, p. 0.
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in'size, at least in terms of its social significance, although the
wage-earner itdex would show no increase. One caution must be
made in regard to this measure. The census regards the num-
ber of wage earners as the average number during the year. In
_h1ghly seasonal industries, such as lumbering and canning, the
number of wage earners per establishment would appear to be
much lower than it actually is during the time of activity, because
of the depressing influence of the inactive months.

4. Physical product per establishment.—Similar to this type of
measurement are such measures as amount of material used or
machinery in operation, etc., expressed not in monetary but
physical units. Unfortunately, the census does not make such
records for all industries, but in those cases in which it does this
measure is of comsiderable value, representing the effect of in-
creased wage earners plus the effect of increased technique plus
the effect of increased capital equipment and involving no diffi-
culties due to changes in price level.| On the other hand, this type
of measure has one main defect not inherent in the wage earner
or value-of-products classification, namely, that it furnishes no
common denominator for comparison between different industries.

Considering these four methods of measurement, the first has
been entitely discarded because of its inadequacy, but the re-
maining three have been used, the last two whenever possible,
with the value of products substituted for the physical product
when no figures on that subject are available.

. The data which have been collected by the Census Bureau
covering the 20-year period 1899 to 1919 are given in Tables 8
and 1o and are presented graphically on Chart B. Since these
figures deal with factories only, excluding the hand and neighbor-
hood trades, they can not be compared with the figures of cen-
suses taken prior to 1900.

Of the 512,101 establishments recorded by the census of 1900,
207,514, ot approximately two-fifths, were factories. It is inter-
esting ‘to note that this small proportion of establishments re-
ported 88.8 per cent of all the wage earners and 87.8 per cent of
the total value of products.

In Table 8 are given the increases in estabhshments and in
wage earners.® The increase in establishments during the five

8 The increase in size ol a census establishment does not necessarily indicate a larger factory in which a
larger number of men work inder one superintendent. It may tmean a multiplication of factories it one
locality under-one ownership. ‘Therefore, when a corporation adds a new plant in & new locality, the
eﬂ‘ect may be & reduction in average size, whereas if the new plant had been constructed within the same
comuunity as the other activities of the concern it would have increased the average size of establishments.
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Crarr B.—NUMBER oF ESTABLISHMENTS, WAGE EARNERS, AND VALUE OF
Propucts: 1899 1o 1919, ‘ :
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years 1904 to 1909 is explained by an improvement in census
methods.

“Although * * * the scope of the manufactures census of
1909 was intended to be the same as that of the census of 1904, it
seems probable that the canvass for the later year was somewhat
more complete than that for the earlier year, particularly with:
reference to small establishments, and that the increase in the
number of establishments shown for a good many industries may
be due, in whole or in part, to this more complete canvass rather
than to a change in actual conditions.” *

Although this more complete return evidenced itself in many
industries, it was most pronounced in the returns for sawmills,
which increased by nearly 14,000, or 73.1 per cent. '

The first 15 years of the century indicate no very definite trend
toward larger establishments, if measured in terms of wage earn-
ers. 'The greatest development came during the war period, when
the average number of employees per establishment increased from
25.5 to 31.4. While the increment to establishinents was only
about 15,000, more than 2,000,000 workers were added to the pay
rolls.

TABLE 8.—SIzE OF ESTABLISHMENTS MEASURED IN 'TERMS OF WAGE EARNERS.
189g TO Ig9IQ.

FACTORIES, EXCLUDING HAND AND NEIGHBORHOOD INDUSTRIES,
Manufacturing . . Wi
s Age earners,
CHNEUS YEAR, establishments. bﬁ;‘é’éﬂzg
average
. pet estab-
Number. Per cent of || Total (average | Per cent of ‘:rv E;?fg_ lishment
. increase. number), 1 increase. Fis]n;ent in 1899.
bL- - T P 207 514 [ceviiininnnn LA 7I2763 oo, 22, 4 100, 0
X9044 tstuneierronnnnss 216, 180 4.2 5, 468, 383 16. 0 25. 3 111, §
900, v uvarranaeneanss 268, 491 24. 2 6, 615, 046 21,0 24. 6 108. 4
b 275, 191 2y 7,036, 247 6. 4 25, § II2,3
1919, civviiniunananns, 2go, 10§ | 5.2 5, 096, 372 29,3 35 4 138.3

1 For method of computing average, see p. 3o,

A detailed examination of this change between the years 1914
and 1919 is made possible by Table 9. ‘The wide variation be-
tween different industry groups in terms of the average number of
wage earners per establishment is worthy of note. ‘These wide
differences are graphically demonstrated in Chart C. Obviously,
an average for all industry is a somewhat misleading figure. These
industry groups, textiles, liquors, and vehicles for land transporta-

¢ Census of 1910, Vol. VIIL, p. 20,




THE SIZE OF INDUSTRI.AL ‘ESTABLISHMENTS. 41

tion, showed smaller establishments in 1919 than in 1914. In the
vehicle group the decrease in size is due to the addition of auto-
mobile repairing, which increased greatly tlhie number of establish-
ments without increasing the number of wage earners in the same
proportion. ‘The manufacture of liquors and beverages was ob-
viously affected by the prohibition amendment. Since the wage
earners figure is a yearly average, in certain industries the increase
may represent merely a more nearly complete utilization of plant
than in 1914, a less favorable business year. The great increase in
the miscellaneous group was due largely to the presence of the
electric-apparatus industry, the steel shipbuilding industry, and
the tire industry in this group. In each of these industries there
was an enortous expansion between 1914 and 1919, accomplished
largely by the formation of establishments of considerable size.

TABLE 9.—S1zE OoF ESTABLISEMENTS MEASURED 1IN TERMS oF WAGE EARNERS, BY
INDUSTRIAL GROUPS: 19TQ AND IQ14.

WAGE EARNERS.
ESTABLISHMENTS.
‘Total (average Average per
g number). 1 establishment.
2| GENERAL GROUP OF INDUSIRY.
g Per
g 1919 | 1914 ‘1919 w14 | 1919 | 1014 | centof
] crease.d
All industries.....oovevenransas 290, 105 | 245, 791 |{ 9,096,374 | 71036, 247 | 31.4 | 25.5| . 231
1 | Food and kindred products......... 61,313 | 59,317 684, 642 496,234 | 1.2 8.4 33.3
a | Textiles and their products 28, 552 | 23,463 || &, 611,300 | T, 507,374 | 56.4 | 642 | —r1a 1
3 | Iron and steel and their products...| 20,120 | 14,719 || 1, 585, 412 | x, 061,058 | 78.8| 50,9} 316
4 | Lumber snd its remanufactures ....| 30,955 | 42,036 830, 008 833,535 | 2r.0| 19.8 6. x
5 | Leather and its finished products...! 6, 397 6, 758 349, 362 307,060 ¥4.6] 45.4 20, 3
6 36,403 1 37, 196 509,875 | 452,000 | 14.0( 122 148
7 6,354 | 7,562 55, 442 88, 152 8.7} 11.9] —35.6
8 1z, 224 | 12, 3721. 41y, 008 299,500 | 34.9| 24.2 44. 2
9 12, 549 | I4, 747 298, 659 334,613 | 233.8) 22,9 4.8
10 [Metals and metal products other
than jron and steel, . .....ovvunn.s 10,667 | 10,023 339, 469 263,154 | 3r.8 | 26.2 21. 4
11 | Tobacco manufactures.........vuees 10,291 | 13,95% 157,007 %78,87a | x8.3 | 12.8 9.8
12 | Vehiclesfor Iand transportation....] eor, 152 9, 969 495, 939 263,076 | 23.4 | 26.5 ) —11. 7
13 | Railroad repair shops. ... 2, 368 2, 011 515, 708 365,002 | 217.8 | 18r. ¢ 19. %
14 | Miscellaneous industries a1, 781 | 18,525 || 1, 337, 111 585,755 | $6.3 | 3r3 79.9

! Flor method of computing average, see D, 3o * A minus sign (—) denotes decrease.

The large addition in the food and kindred products group is of
particular significance. It is due chiefly to an increase of 62,000
employees in the slaughtering and meat-packing industry, although
over 30,000 wage earners were added in the confectionery and ice-
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cream industry during the same period. Of the various industries
listed as manufacturing food and kindred products only three,
with a total of less than 2,500 wage earmers in 1914, showed
decreases during the five-year period in number of wage earners
employed.

As might be expected, the war particularly,developed the metal
industries. In the iron and steel industry the average number of
employees per establishment increased from 59.9t078.8, while in the
‘““metals and metal products, other than iron and steel” group the
average increased from 26.2 to 31.8. This increase was due, in
some part, to the more continuous operation of plants in 1919

Cuarr C.—AVERAGE NUMBER 0F WAGE HARNERS PER ESTABLISHMENT, BY

INDUSTRY GROUPS: 191I9.

NUMBER

k) &0 100 160 200 250
RAILROAD REPAIR S8HOPS i g [ : v ST : : :
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CHEMICALS, ETC.
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ALL INDUSTRIES

. STONE, CLAY, AND GLASS
VEHICLES
LUMBER

TOBAGCO

PAPER AND PRINTING

FOOD AND KINDRED PRODUCTS
LIQUORS AND BEVERAGES

than in 1914, but there can be little doubt that the abnormal
demand for these products during the war period had resulted in
considerable expansion of plants and equipment,

A table, such as Table g, serves to indicate that much of signifi-
cance is lost in discussing industry as a whole, for each separate
industry has its own problems and its own trend, all of which are
lost in the summation of the whole. Because of this fact the
following chapter contains a more detailed discussion of the growth
of establishments over a period of 40 or 50 years in 18 selected
industries.

The general growth of establishments is given in T'able 10 in terms
of value of products. It is very important that some other
dimension be measured in addition to the number of workers, since
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the wage-earner index fails to consider the possible developments
in equipment and plant.  The ideal arrangement would be to
procure accurate data for wage earners, capital, and product; but
the figures on capital are so incomplete that they can not be used.
However, any substantial increase in the capital investment
should appear in the product figure, which, after all, is the funda-
mental measurement of the activity of an industrial concern.
The size of an establishment is not the acreage which it covers nor
even the number of hands it employs but, primarily, the extent
of its activity; and whether the product is turned out by machin-
ery or by manual labor does not alter the size of the establishment
in the business man’s eyes. His measure is product.

TaBLE 10.—S1ZE OF ESTABLISEMENTS MEASURED IN TERMS OF VALUE OF PRODUCTS:
1899 TO 1019.

FACTORIES, EXCLUDING HAND AND NEIGHBORHOOD INDUSTRIKS,
Manufacturing . :

establishments. Value of products. “;g?ée Average

. : value of
CHNSUS YHAR, PICE | oroducts

_index, tob

- || Bureau|PEE S5

Per cent: Per cent| Average of [ASHEta

Numiber. of in- Total. of in- | per estab-|| Labor m; To1

crease. crease. | lishment. || Statis-| G 2PT¢

. . tics. asls.”,
PLY S 7 T '$1%, 406,926, 70T |..vuuiis $54, 969 7@ 874, 282
216, 180 42 14, 793,902, 563 29,7 68, 433 86 79 873
208, 491 242 20,672,051,87%0 | | 39.7 76,993 97 79: 374
245, 79t 2.9 24, 246, 434, 724 7.3 87, 916 100 87,916
290, 105 52 62,418, 048, 113 157. 4 215, 157 212 101, 489

i 'fhe items in this column are expressed in terms of hypothetical dollars having the same purchasing
power as that actually possessed by the dollar in 1914, See second paragraph below. o

The value-of-products figures can not be used for comparison
between industries because of the wide differences in the cost of
materials used by various industries and further differences in the
amount of labor and capital expended in converting the materials
into the products. By using the totals for all industries, however,
these objections may be largely eliminated.

As has been mentioned before, the average value of products is
an unsatisfactory figure, because it is affected by changes in price
level. Fortunately, sufficient data have been recorded with
regard to prices during this period to permit the Bureau of Labor
Statistics to construct an index of wholesale prices. Although
the data used in this index do not correspond absolutely to the
price data which would be used in constructing an index of factory
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prices, of which the value of products is the sum, it can never-
theless be presumed that, relatively, the changes in wholesale prices
and factory prices have been similar. Consequently, this index
of wholesale prices has been used as an adjustment for the change
in general price level during the period. Each total value of prod-
ucts was therefore divided by the corresponding index number of
wholesale prices, to obtain an index of the value of products,
eliminating changes in the price level. The unit used was the
dollar of 1914 ‘

The most notable fact shown by Table 10 isthe increase in the
phystcal product per establishment® during the period from 1914
to 1919. There can be no doubt that such an increase did take
place. It is, however, difficult to tell to what extent this was due
to a more nearly complete utilization of plant in 1919 than in 1914,
rather than to any considerable increase in capacity. The great
increases in shipbuilding and in manufacture of electrical apparatus
and automobiles were the result of the creation of large new
establishments and of rapid expansion of those previously in
existence. In many other industries, however, a considerable
part of this increase must be explained by the more complete
utilization of equipment in 1919, which was a relatively active
year, than in 1914, which was a year of depression. The fact that
the number of wage earners increased at a greater rate than the
physical product would tend to substantiate this theory. ..

On the basis of these somewhat inadequate data it is impossible
to discover any definite trend toward larger manufacturing
establishments. The five-year period from 1914 to 1919 did show
a very considerable increase, but it is probably true that the
major part of this increase is due, in the first place, to operation
nearer capacity than at any previous census, and, in the second
place, to the overdevelopment of certain industries, such as steel

_shipbuilding, which reported 162 shipyards averaging 2 124 Wage
earners per establishment in 1919, as compared with 79 averagmg
424 in 1914.

One other body of census data can be brought to bear upon this
matter, which offers some iridication of factory expansion, namely,
the record of power facilities, presented in Table 11:

5 Measured by the figures in the right-hand column of L'able 1o, p. 43.
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TaBLy 11,—HORSEPOWER USED IN MANUFACTURING INDUSTRIES: 1899 10 1919.

PRIMARY HORSEPOWER,

Owned. Rented. Electric
CENSUS YEAR. . Eg:vs:;
Total, Steam ‘Water | Internal- operated,
enagnnées w!gfgls mﬁgﬁls- Electric, Other.
turbines.! motors. | engines,
T899, e i v 10, 007, 893 B, 189, 564 | 1,434, 112 134, 742 182, 562 136, 013 492, 936
LT T 13,487 707 || 10,937,502 | 1,647 880 | 289, 423 441, 589 | ‘101, 313 1,592 475
IQ0D. . vurritanaiann 18, 6ys5, 396 14,228,632 | 1,822,888 | 751,186 | 1, 749, 031 123, 639 4, 817, 140
2 D 22,437,072 || 15 59% 593 | 1,826,443 | 991,905 | 3,897,248 | 120,833 8,835,970 *
b2 - T 29,504, 792 || 37,037,973 | 1,765,263 |1, 259, 400 | 5, 347 556 94, Goo || '16, 317, 277

1 Figures include ‘‘other” owned power as follows: 1809, 49,985 horsepower; 1904, 92,154 horsepower; igog,
29,293 horsepower, )

These figures indicate a steady increase in power plant through
the entire period. This expansion has been most rapid in the use
of electricity. By 1919, electric motors had reached a horsepower
practically equaling that of steam engines, though much of the
electric power used was originally generated by means of steam
power. These figures very definitely indicate an increase in equip-
ment of marked regularity throughout the period, greater in degree
than the increase in number of wage earners.

That there is, in general, some trend toward larger establishments
must be expected, for new industries are growing fapidly which
require large establishments for profitable operation, such as
automobile, rubber-tire, beet-sugar, and electrical-apparatus enter-
prises. Since these and other similar industries are expanding
at a much more rapid rate than the older industries they naturally
tend to raise the general average for industry as a whole; but the
census data certainly can not be used to support the hypothesis
that the tendency for industrial establishments since 1900, has
been, in general, to increase in size. The rapid concentration, so
evident in the nineteenth century, is by no means so marked in the
twentieth. That certain industries apparently do follow this
tendency, and that certain other industries follow directly the
opposite tendency, will be demonstrated in the following chapters.




III.

THE SIZE OF ESTABLISHMENTS IN 18 SELECTED
INDUSTRIES.

To talk of the development of industry in generalizations is to
lose much of vital significance. In the problem of growth, and
particularly of size, industry as a whole is a rather unsatisfactory
unit. This chapter has been introduced, therefore, to present
more detailed historical records of growth in 18 selected industries.

Perhaps the greatest flaw in the use of general data for all
industry is that in such a presentation particular industries whose
establishments differ widely in size are merged. The establish-
ments engaged in steel shipbuilding averaged 2,124 wage earners
each in 1919, but the previous census recorded a greater number
of wooden shipyards averaging but 10 employees each. The
automobile manufacturing establishments reported an average
employment of 668 wage earners per establishment, but there are
only 315 establishments; whereas more than 2,000 establish-
ments making carriages and wagons averaged -but eight wage
earners per establishment. Among those industries with high
averages of wage earners appear: Sugar refining, gor; watches,
882; boots and shoes, rubber, 8o4; steel works and rolling mills,
. 750.

There are a great number of industries which record no such
concentration. The establishments manufacturing cheese aver-
aged in 1919 but 1.1 wage earners each and less than 1 in 1914;
the establishments making lard, other than meat-packing houses
averaged 2.2 employees; engraving and diesinking averaged 4;
gnd the many flour and grist mills employed an average of 4.3
employees each.

Between these two extremes range all the other industries,
varying widely in the average size of their manufacturing estab-
lishments, The changes which are taking place in the average
size of establishment, therefore, can be much more significantly
discussed in terms of particular industries. Since it is impossible
to discuss all industries, 18 have been selected, chiefly because
the desired data concerning each are available. An attempt has
also been made to represent the different types of industrial
activity.

46
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Such industries have been chosen that two indices might be
employed in measuring size. The first, average number of wage
earners per establishment, has been utilized as indicating a -very
important type of growth in the size of economic enterprises;
but developments taking the form of increased plant, machinery,
and equipment may greatly increase the output of the establish-
ment, though perhaps decreasing the number of wage earners.
Since the data concerning capital are most inadequate, the index
of most significance representing capital development is that
which deals with the output of the plant. Although the custom
of the Census Bureau has always been to express output in terms
of value of products, such an index is rendered inaccurate for
comparisons from census to census by fluctuations in the general
level of prices. ‘Therefore, the 18 industries selected have been
chosen from those concerning which the Census Bureau or the
Geological Survey has collected data either of physical volume of
product, or of the quantity of materials used, or, in the case of
the textile industries, of the number of spindles operating. The
use of such an index makes possible a recognition of increase in
size of establishment due to factors other than increase in labor
force and eliminates the influence of price fluctuations.

There are several generalizations concerning the data in the
following tables which must be kept in mind. In the first place,
the data are often not strictly comparable. When the discrepancy
is of any importance, its nature has been stated in the text.
These data, however, do afford in rather sketchy outline a picture
of the growth of each industry. Further refinement of these
data is impossible because of the incompleteness or destruction of
census records. In the second place, the factors of child labor, of
diminishing hours of labor, of greater regularity of plant operation, .
and especially the development of methods of transportation and
communication must be kept in mind as influencing the general
trends throughout the period. In the third place, censuses have
been taken heretofore only at considerable intervals, and some-
times a census in a good industrial year has been preceded by one -
in a less favorable period. Such abnormal conditions must be
carefully described in any attempt to determine general trends
of growth. This is particularly true of 1914 and 1919. It is
necessary that all these elements be kept in mind as the particular
industries are examined.




48 THE INTEGRATION OF INDUSTRIAL OPERATION.

SALT,

The salt industry is perhaps the outstanding example of chang-
ing size of establishment in the direction of concentration. As
seen from Table 12, each census since 1869 has reported a decrease
in the number of establishments, each census has reported an
actual and very considerable increase in physical output, and but
two censuses returned smaller numbers of wage earners than
those preceding. It is interesting to note that the salt industry

‘ was the first to have a recognized ‘‘trust” in the Michigan Salt

s Association, which controlled the product from. that State for a

‘ number of years. It is still the leading State in the industry, and
its establishments are much larger than those found elsewhere.

TABLE 12.—S1zF OF ESTABLISHMENTS—SALT: 1869 10 Ig19.

|
i i SALT.
! s . ‘Wage earners :
R Ystablish- Physical : Physical product
Coo ments, Wage earners. product. per ze;‘t!gtt)h”'h' per establishment,
CENEUS YEAR.
» ) Total ‘
Percent || (aver- [Percent] A0 [poreentll AC | Tndex || Actual .
Num- ¥ (thou- : tual Index
ber, of de- age of in- W sands of of in- num.| B4me (| amount | <o ot
crease, Eumi crease,d | oo crels), | 7035 [ her, ber. || (barrels).
s er), [
BO9.0riviiiiains 282 {..0uuhe, 2,021 |.ouiens ETN-23 3 10| 100.0 12, 486 100.0
1B99. e, 268 50 4,285 46.8 5, 961 6g. 3 16| 160.0 23, 243 148, 1
1889, 0 i et innanns 200 25. 4 4,255 —a. 8 ||' 10,407 14, 6 21| 210.0 52,035 416. 7
b1+ T 159 20, § 4,114 12,2 15, 188 45.9 30| 3000 05, 522 465. 0
4 146 8.2 4,666 | —~2.3 17, 139 12,8 32| 320.0 Iy, 322 930. 6
X000 eesvnnnainnan 124 15 T 4,936 58 29,033 44. 8 40 | ‘4oo.0 241, 398 1,033 3
10T evrieraanen..] o8 21. 0 5, 089 3.1 34, 8og 16,3 52| 5200 355, 153 2,844. 4
b {:) ¢+ TP 86 12,2 6, 495 27.6 49, 164 41. 3 76 { 460, 0 s71,694 | 4,578.38
1 For method of computing average, see p. zo. % A minus sign (~—) denotes decrease,

+ Various censuses have mentioned in their reports the increas-
ing concentration in this industry, a development which apparently
has taken place most extensively in California. ‘The decline in
number of establishments in the earlier years was due chiefly to
the abandonment of salt making from sea water in plants located
‘along the Atlantic coast. Upon comparing the records of wage
earners and physical product per establishment it becomes evident
that the product hasincreased at a more rapid rate than the number
of wage earners, indicating technical improvement and greater
capital investment.

There has been a gradual elimination of operation at less
profitable deposits and concentration at the more profitable
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points. - A comparison of the total value of salt and the total
amount of salt produced gives some indication of the importance
of larger and more efficient establishments. Disregarding 1919 as
an abnormal year in terms of price levels, the salt industry had
experienced from 1869 to 1914 less than the trebling of the value
of its products, though the amount had increased nearly ten
times. Until the census of 1919 each.census taking had reported
salt at a lower value per barrel. This development parallels the
concentration of the industry into larger establishments.

The salt industry lends itself particularly to large-scale produc-
tion because of the standardization of its product, its expansion
being limited chiefly by the supply of raw material. As transpor-
tation has developed, the extension of the market has made
feasible such production on a large scale.

#*

MANUFACTURED ICE.

The manufactured ice industry represents a type of develop-
ment quite different from that of the salt industry. Table 13
reveals no very great change in the size of establishments during
the period under consideration, although the industry underwent
enormous expausion. From 35 establishments in 1879, the
number increased to 2,867 in 1919. During the entire period
the number of wage earners per establishment showed no very
pronounced change, although the product per establishment
increased considerably between 1904 and 1919.

TaprLe 13,—S1zE oF EsTABLISBMENTS—MANUPACTURED IcE: 1869 To 1919,

MANUFACTURED ICE.

: . N Wage earners Phrysical
Establishments.| Wage earners. :S?gjﬁ‘é per establish- || prodict per
CHNSUS YEAR. ment, establishment.
Per Total | Per |l Amount| Per || Ac- | r.
Num- | cent of ||(average | cent of || (thou- |cent of|| tual I!;’udgf :‘Lﬁgﬂalt I;cliex
ber. in- num- in- |[sandsof| in- | nume| 5IO07 NG ous?“ iy ’:J’
crease. || ber)d | crease. || tons).? | crease|| ber. . . er.
N [ R T | R 24:2 | 291,90 |{esvrermuafornnaan
35| 975.0 447 | 360.8 [|eceesiaaifrienians 12.8 | 1438 [[ceecveiai]iininnn
222 534.3 2,826 0 5333 [Jasecennnn cpaene 2.9 T42. % jleeeeaniadiiiines
778 249. 1 6,880 | 143.5 4,204 . .onnn 8.9 I0o. 0 5y 541 100, 0
b U S X, 320 70,3 10, 101 40. 8 7, 199 67. 7 7. 86, 5 5,434 8. 4
I900. .t i viniinieras 2, 004 51.8 16, 114 59.5 132,647 757 8.0 8g.0 6,311 | 113.9
{2 ¢ S 2, 543 26, 9 23,0IT | 42.8 18, 324 44. 9 9.0 101, X 7, 306 130. ©
b {3 <= T S 2, 86% 12. % 30, 244 314 25, 293 38.0 | 10.6 | xr0. X 8, 822 159, 2
| ]
1 For method of computing average, see p. 30, - 3 Tons of 2,000 pounds.

51449°—24——4
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The decrease in number of wage earners per establishment be-
tween 1889 and 1899 is doubtless due to the change which took
place in the method of computation at that time. Manufactured
ice is a highly seasonal industry, and consequently the figures 1869
to 1889, which represent average wage earners during months oper-
ated, are considerably higher than the later years, which represent
average number of wage earners during the entire year. The sea-
sonal nature of this industry is evidenced by the fact that in 1919
the number of wage earners increased from 20,796 on January 15
to 41,078 on July 15, and dropped to 23,224 by December 15, the
minimum being 50.6 per cent of the maximum.

The activity of an ice-manufacturing establishment is quite
definitely limited by its market. Transportation costs forbid an
extension of the market to points at any great distance from the
plant. ‘The majority of these establishments are located in small
southern towns and are able to meet the demands of their
particular localities without further expansion. Consequently,
" the industry has expanded not so much by increasing the size of
its units as by increasing their number. As late as 19og there were
still seven States in which no artificial ice plants were located.

. Since the plants first constructed in the South were in the larger
cities, the tendency there has been for the new plants, introduced
into smaller communities, to be smaller in capacity. ‘The increase
in size shown for the i5-year period 1904-1919 was due to the
introduction of artificial-ice plants into many northern cities.

BEET SUGAR.

The beet-sugar industry, an industry active in the United States
in but two establishments in 1889, had expanded to 85 establish-
ments by 1919. Data are given in Table 14. During every
intercensal period an increase took place in the average number of
wage earners per establishment, being most pronounced from
1904 to 1909. During the same period, 1904 to 1909, the daily
slicing capacity of beet-sugar factories increased by nearly one-
half, a record which has not been approached since that time.
- The only inconsistent figure in the table is that for the physical

product in 1919, which shows a decrease explainable by the fact
that not only was the percentage of sucrose reported in that year
the lowest ever recorded by the Department of Agriculture, but
the beet-sugar crop in 1919 was unusually small, ‘That this was
an abnormal occurrence is indicated by Department of Agriculture

el
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figures for the 1920 beet-sugar production, which shows a total
product 50 per cent greater than that of 1919.! The beet-sugar
industry differs from those previously discussed in its dependence
upon agriculture, which dependence is very apparent in the 1919
reports. In connection with this check in beet-sugar production,
it is significant to note that in 1919 the amount of cane sugar
imported reached a new maximum,

TaBLE 14.—S1z8 or ESTABLISHMENTS—BEHET SUGAR: 1889 TO 1910,

BEEYT SUGAR.
: . ‘Wage earnets Physical
Esé:gi;sh' ‘Wage earners. P&?&g per establish- product per
CENSUS YEAR . p ment. establishment.
Per Total Per || Amount| Per
Num- cent ||(average| cent (thou- | cent ‘fﬁg} Index :;:gguuﬂt ‘glucf;f
ber. | of in- num-~ | of in- || sands of | of in- ber. number. (tons).?| ber.
crease. || - ber).l | crease. || tons).? | creasc. ’ ' v
1880. .t e iiiiaenas 2 e ® ... [N PPN PO | PR PPN | PPN N .
b e T 30 [ooiiinne 5,970 |oveeiins - 2 P 66 100, © 2, 733 100.0
5T 70.0 3,963 I0T. 2 254 | 200.8 78 118.1 4,980 182. 2
b { = N 58 13. 7 7y 204 81.8 502 97.6 124 187. 8 8,635 316.6
I9E4. e ircniniinnnnan 6o 34 7. 997 1X. 0 743 48.0 *33 201, 8 [ 12,383 453. 6
E {3 4 85 AL 7 11, 481 47.3 722 | —2.8 139 210, 6 8, 494 3109

1 For method of computing average, see p, 3o.
1Tons of 2,000 pounds,
3Data not given in order not to disclose activity of individual establishments,

The growth of establishments in the beet-sugar industry is
indicative of a situation common in most rapidly developing fields.
of activity. The first establishments were largely experimental
and therefore of small capacity. Moreover, their production was
limited by the small area in which sugar beets were cultivated.
The gradual passing of the experimental stage made the construc-
tion of larger establishments more inviting and also encouraged -
the more extensive cultivation of sugar beets. In industries in
which the capital investment is necessarily large the early growth
is often similar to that outlined above.

SLAUGHTERING AND MEAT PACKING.

The slaughtering and meat-packing industry was enabled to
become more than a localized industry by the introduction of the
refrigerator car. In 1850 there were but 185 establishments
reported in this type of activity, having a total value of products
for 1849 of $11,981,642. In September, 1869, the first carload

1 Department of Agriculture. See Statistical Abstract, 1paz, p. s6a,
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of dressed beef was shipped from Chicago to Boston. By 1890
the number of establishments had increased to 1,118 and the
value of products to $561,611,668. (See data given in Table 15;
also see Appendix B for explanation of construction of index of
materials used.) The growth of the industry since 1849 has been
almost phenomenal, The settlement of the western country and
the consequent expansion of territory devoted to stock raising, the
extension of railroads, the increased facilities for communication,
the improved method of preserving and curing meats, the intro-
duction and improvement of mechanical and cheémical processes of
refrigeration, the installation of sanitary equipment, the utiliza-
tion of every part of the animal, the adoption of labor-saving
machinery, and the rigid inspection of meats are some of the
more important factors which have contributed to its development.

TABLE 15.—81z8 oF HSTABLISHMENTS—SLAUGHTERING AND MEAT-PACKING
Propucrs: 1889 To 1919.

SLAUGHTERING AND MEAT PACKING.
. ) 3 Wage earners
. Establishments. ‘Wage earners, Materials used! per establish- || fndex of
CHNSUS YEAR, : ment. mate-
rials
used per
Per Total Per Tod Per Ac- estab-
cent ; cent ex cent || tual [ Index lish-
Number.| 5, émae%e a| ofin- || number, | of in- || num- | number. || ment.
crease.? PRI erease. crease?|| ber.
1886, .. .. e 1,118 [0viinn, 43,975 Fovunnnnn 100, 0 {varis.,, 30 100, 0 100, 0
882 | ~a2rn 1 68, 386 555 123, § 22. 3 78 2000 || " 1352
929 53 24, 134 8.4 139, 0 13. 5 8o 208, 1 167, 3
IOOD. o v enusenesnnns 1,221 3L 4 8y, 813 18. 5 155. 9 12,2 72 184.6 142. 7
014, .0 s e earianan 1, 279 48 98, 832 12, 5 I51. 3 -3.0 77 197, 4 32,2
TOTDa s vennanncennn 1,304 2.0 160, 996 62. 9 205, ¢ 361 123 3184 176. 8

1 For expianation of the method {or obtaining this index, see Appendix B.
2 A minus sign (—) denotes decrease,
8 For method of computing average, see p. 30.

The nature of the industry, especially with reference to the
utilization of by-products, made the operation of large enter-
prises particularly desirable, and the necessary shipment and
marketing of products made large-scale operations economical.
In 1885 Swift & Co. was incorporated, and in r9oo Armour & Co.?
The bringing of such financial combinations into the industry,
thereby concentrating the control in the hands of a few individuals,
made possible the consolidation of many plants and the elimina-

2 Poor’s Manual, rgzo.
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tion of others. The census of 1900 demonstrated this tendency
by recording the first decrease in number of establishments,
although the number of wage earners per establishment doubled
from 1889 to 1899. From 1899 to 1914, however, the introduction
of new plants was such as to offset any increase in the scale of
production which may have taken place in plants previously
established, and accordingly there was no decided change in size
of establishments. During the war period, however, there
occurred a very considerable increase in this respect, measured
gither in terms of wage earners or in terms of materials used.

The rate of increase in 'number of wage earners per establish-
ment from 1889 to 1919 was nearly three times as great as that in
materials used. This situation is explained by the expansion of
the larger companies into allied activities, so that the materials
are more fully utilized.? Such a development is reflected directly
in the records of the number of wage earners but not in the index
of materials. An index of products would doubtless show an
increase at a much greater rate than that for materials used in
this industry.

TEXTILES.

‘The three textile industries—cotton, wool, and silk—might be
expected to show parallel developments, but, as a matter of fact,
the several branches have little in common. Chart D indicates
the changes since 1879 in the number of establishments in the
different (industrial) subdivisions. Cotton and silk have shown
irregular but continuous increases in the number of establish-
ments, whereas concerns engaged in wool manufacture have
decreased decidedly in number. By far the greatest increase has
come in the number of enterprises engaged in manufacturing knit
goods; but each industry must be examined separately in order
to discover the factors underlying its development.

Since the physical product is so varied as to make difficult its
summation into a single index, the number of spindles per estab-
lishments has been used as indicating technical and cap1tal
expansion.

“The number of working spindles is the universally accepted

measure of the capacity of cotton mills and of the growth of the
industry in any particular State or region.”*

¥ See Chapter XTIV,
¢ Census of Manufactures, 1goo, Vol IX, Part II1, p. 45.




54 THE INTEGRATION OF INDUSTRIAL OPERATION,

CaarT D.—NUMBER OF ESTABLISHMENTS IN THE TEXTNE INDUSTRIES:

i
| 1879 TO 1919.
2,400 —— . I
\
\l
\
2,200
\l
s "
| \ , .
2,000 \ /.' “
\ /
{.800 A} '/
, s ‘-/
% /
1,600 AL /
1 » \’:4’0 ./
ol
e, _/
! <&
i 0>
‘ . o /
il 5 [y \ /
: s 0 Ry /
FH Y £, /
g N, 7 4
8 N /
b 1,200 =
‘ ‘;2 “U“eﬁ \.. /
) s N /
ﬁ “\&Pal ./Oo -.\ /
g ,“(o ‘;\" ‘e / o =
£ 1,000 ) e et
z a y.‘\ /
74?'* — .
3
‘\0 ’/
£ A 4
e /.7 //
K4 /
800 T/ 40“9/ =]
] o R
j P*“\)/ o""
> SILK Yo Tden
e e i s
o~ Ll
— G Leef*”
400 [~ S \VI'\_‘?)':‘-‘t s
o .
D"E.‘:l'-"“'
.. unnu""'
200 arv?"?
77~ SERRATE AND TN anp yuTE AND HNEH G008 oo
* .
a .
1879 1889 1899 004 1900 1914 1019
i 1]




ESTABLISHMENTS IN 18 SELECTED INDUSTRIES. 55

As early as 1890 the census reported that—

“Widest contrasts are presented by the orgamization of the
cotton and wool industries. ‘The cotton manufacture, conducted
as a rule under the corporate method, is cartied on in large mills,
comparatively few in number, the gos establishments reported at
1890 manufacturing a product nearly equal in value to the product
of the 1,693 wool-manufacturing establishments. There are com-
paratively few very large mills engaged in manufacturing wool
fabrics.” ® A :

Cotton—There have been several outstanding features in the
development of this industry. Data are given in Table 16. Per-
haps the greatest single technical development during the period
was the gradual change from the mule to the ring spindle, increas-
ing the output per wage earner. The Northrop loom, invented in
1895, was immediately introduced, and likewise increased the
per capita output; but the change which has chiefly influenced the
industry has been the gradual shift in location from New England
States to the Southern States, . In 1880 approximately 60 per cent
of the cotton mills in the country were concentrated in New
England. In 1905 less than 30 per cent were in New England and
more than one-half were in the Southern States. In 1919, how-
ever, the per cent was 30.7 for the New England States and 48.7
for the Southern States.

TaABLE 16.—S12E OF ESTABLISHMENTS—COTTON MANUFACTURES: 1879 TO 1919,

COTTON MANUFACTURES.C

: . Whage carners || Active produc-
E:g:g&h' Wage earners. Ai;tu;e Efgﬁ?c’ per establish- || ing spindles per
CHNSUS YRAR, 2 g sp! g ment. establishment,

Per Total Per Num- |. Per || Ac- | pace | Actual |1nd
Num- | cent o cent ber cent | tual | 2 ual | lndex
ber. | of in- || ®Vera€e | ofin. || (thou- | of in- ||qum-| BWm- || dum- | gum-

crease. nur?blser). crease.|| sands). {crease|| ber. ber. ber, ber,
756 |aaveinn 172,544 |.0ienns X0, 653 feuvians 228 | 100.0 T4, 09T | 100.0

gos | 19.% 218,876 | 26.9 4,188 33.2 242 106, £ 18,677 | 111,23
o055 16.6 302,86z | 38.4 19,06 | 34.3 287 125. 8 18,058 | 128. 1
I, 154 9.4 318,874 4.3 23, 195 21. 8 294 120, 1 20,100 | 142.6
1,324 | 14.7 378,880 19.9 27,426 8.2 286 125. 4 20, 7I5 | 147.0
1,328 o3 303, 404 3.8 30,0158 12, %7 206 129, 8 23,379 | 165.0
1,496 | 12.7 | 446,852 | 13.6 (| 33, 796 9.3 299 | I3L.I 22,501 | 160, 3

@ The Bureau of the Census customarily divides the cotton manufacturing industries into groups of
“cotton goods,” “‘ cotton lace,” and “ cotton small wares.” ‘These three groups are summarized here under
the one head, ““Cotton manufactures,”

b For method of computing average, see p. 3o.

& Census of Manufactures, 18ge, Part III, p, 8.
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The southern establishments, in general, are smaller than those
in the North, and therefore the shift in location has resulted in
keeping the average number of wage earners per establishment
low. “During the early years of southern development it was
not unusual to equip mills with machinery discarded from northern
mills.””® More recently, however, there has been a decided in-
crease in efficiency in the southern textile cotton factories; but
records for the industry as a whole indicate a gradual increase
in the size of establishments, together with a breakdown of geo-
graphical specialization. It is interesting to note that, of the
4 leading States in the cotton textile industry, the 191 mills
operating in Massachusetts employed almost exactly the same
number of wage earners as the so1 mills in Alabama, Georgia, and
North Carolina.

The decrease in number of wage earners per establishment in
1904 was due to the fact that there was a serious strike in Fall
River during part of that year.

The woolen and worsted -industry shows a very dlfferent trend
from that for cotton manufactures (see Table 17). Until 1919
every census had recorded a considerable increase in the average
size of establishments in this industry. :

TasLe 17 ——szn or ESTABLISHMENTS-—WOOLEN AND WORSTED MANUFACTURES:
1879 TO 1019.

WOOLEN AND WORSTED MANUXACTURES,

Total Wage carners Spindles per
Establishments. || ‘Whage earners, spindles. per leﬁglz‘llsh- establishment,

CENSUS YEAR.

Num. | Pet cent]| Total g:fl’t N‘-)“E‘f' clsgrt t“}l;'l Index || Actual | Index’

ber, | obin- | (average | orin_ || (thou- | of in- || num | AWD- || num- | gum.

creased inumben) 8 op ol sands). |crease.|| ber, | PO ber | ber.
b £:11- Y RN 2,066 [..oiiunes TO5 307 fuuiarns L997 lovuen., 51| 1000 967 | 100.0
IBBO. i I, 454 | —20.6 119, 8oa 13.9 2570 | 28.7 82 | 160, 4 1,%68 | 182.8
b 2: 07 TR 1, 231 —~16. @ 125, 9O 5.0 3,298 | 2.3 103 | 2pL.g 2,685 1 a77.6
IGOG. e seercavrsetsann 1,018 | —16.6 147,998 | 12.8 317481 143 I39 | 2728 3682 1 3807
I00D . cavvsvionresrrss 911 | =~ji0. 5 163, 192 4.9 4,288 144 179 | 350. 9 4,707 | 486, 7
I9XG. ae s Veereeie 799 | —12.3 || 158,692 | —2. 81 4722 10.x | 199| 3901 |l s 010| 61pyx
A9EQ. v er beerenrenin 832 6.6 166, 78y 51 4,976 54 196 | 384.3 5840} 6oz 9

I A minus sign {—) denotes decrease, 2 For method of computing average, see p. 300

The woolen factory had quite a different origin from the cotton
mill. It was an extension of the custom carding mill, and the

5 Census of Manufactures, 18go, Part IIT,
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older and smaller establishments have been eliminated much more
slowly than in the cotton industry. Many mills containing per-
haps one set of cards operated frequently in connection with a
sawmill or a gristmill, but reported in earlier days as a part of
the wool manufacturing industry. At the same time there has
been an evident consolidation of establishments resulting in the
steadily increasing dominance of large corporations. The greatest
rate of increase in size of establishments recorded was for the
period 1899 to 1904, but this is to be somewhat discounted by the
fact that 1899 was a very bad year for the woolen industry, while
1904 was rather above the average.

A careful examination of the development of the industry.

reveals the fact that concentration is chiefly in the worsted branch
and that were it not for this development the industry would
have declined to much lower levels. In 19109, although the worsted
branch represented but 34 per cent of the establishments, it
employed 62 per cent of the wage earners, and the average number
of wage earners per establishment in this branch was 330, as against
an average of 114 in the nonworsted branch. .The worsted mills
operated 63 per cent of the total primary horsepower. In com-
parison with the cotton industry, however, there has hbeen a very
decided tendency toward concentration into larger establish-
ments in the woolen industry.

The silk tndustry manifests yet another type of development, as
shown in Table 18. Although the number of establishments has
increased from census to census since 1879, the 10 years from 1899
to 1909 saw a decided decrease in the size of establishment as
measured by numbers of spindles and of wage earners. During
that period there was a great development in the machinery of the
industry. The belt-driven spindle was introduced in 1899, and
by 1904, 75 per cent of the spindles in the industry were of this
type. ‘This development naturally tended to reduce the number
of spindles and number of wage earners required by the industry,
and thus brought about decreases in average numbers of wage
earners and spindles per establishment.” The considerable develop-
ment from 1914 to 1919 was due to the abnormal demand for silk
goods in 1919, although it is important to note that the rate of
increase was much greater in number of establishments than in
either of the other two factors. Apparently the silk industry
reached its point of largest establishments in 1899, since which
year their average size has decreased considerably.
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That these indexes do not tell the whole story is made clear
by the figures for primary horsepower. Although the establish-
ments in the silk industry may not have increased in terms of
wage earnets or spindles per establishment since 1899, the horse-
power used increased 208 per cent during that period as compared
with an increase in number of establishments of 184 per cent.
The greatest increase in power ever reported in the industry
occured during the five years from 1914 to 1919. The smaller
establishments in terms of the indexes used above has been made
possible by the introduction of power machinery and more rapid
spindles.

TaBLE 18.—S1zE o ESTABLISHMENTS—SILE MANUFACTURES: 1879 TO 1919,

SILX MANUFACTURES.

‘Wage Garners Active spin«

Establish~ Active spin- e ning spindles
ments, Wageearters. || oo spindles, || PO gg;lzhsh- - per estab~
CBNSUS YEAR, . lishment.
Per Per Num- | Per [| Actu-
Num- | cent || T“::I o] cent ber | cent al | Index || Actual| Index
ber, | ofin- nﬂsz es) )| ofin- || (thou- | of jo- [ muwm- %“m' ILuexx?- ’gm“
crease. “| creuse, || sands). | crease. || ber. ST - er.
.7 TP 382 ... 30337 [ceivines 262 {...00.e. 82| 1o0.0 686 | 100.0
b 3.5 TN 471 23.6 40, 382 57.6 718 174.0 105 128, 0 7, 521 231, 7
1899, vrinniiirinn 483 2.3 65, 416 32.5 I, 213 G8.9 135 | 164.6 2, 51x | 366.0
I904 s esarrnnsnnanns 624 29,2 g, Gor 21, % I, 394 14.9 128 156. 0 2,234 3256
X909 ven i ieaniires 852 36.§ 99, 037 24 4 1, 762 26. 4 16 | 1414 | 2,060 | 304.2
b {1 7 SR o3 59 xol, 170 o2 2, 150 22, § 2o | 146.3 2,304 | 3441
b {3F ¢« T .L,369°| 558 x26, 782 1.2 2, G69 23.6 93| ¥13.4 | 1,950 | a9L.3

1 For method of computing average, see p. 80,

In summing up this discussion of the textile industries no general
conclusions can be drawn except that the three branches here
considered show no apparent similarity but have each been
subject to peculiar factors causing quite different types of develop-
ment. In the cotton industry the average size of establishment
has increased but little; in the woolen and worsted industry the
average has practically doubled in 20 years; in the silk industry
the average has decreased since its peak in 1899.

IRON AND STEEL. :
Although the concentration of financial control in this industry
is generally recognized, the extent to which centralization into

fewer and larger establishments has taken place is perhaps not so
well known. ' ‘ ' '
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Blast furnaces.—In this branch of the iron and steel industry
the trend toward concentration has been in existence for 50 years.
As shown in Table 19, the outstanding development is the enor-
mots increase in output per establishment, which was at a rate
nearly 11 times as great as the rate of increase in number of wage
earners per establishment during the same period.

TABLE 19.—SiZE OF ESTABLISHMENTS—BLAST-FURNACES!: 1869 TO 19I0.

BLAST FURNACES.

Establish- Physical || WogS€atners|| pyygicat product

ments. Wage earners. product,t per Ie;t:u];‘:mh' per establishment,
CHENSUS YHAR. .
‘Total Amount| Per [|Actu-
Num.|Pereeat |, yerage | PLeent"non. | cent || al g{g:f a‘;f:;ﬁ;lt Index
ber, 2 || num- z || sands of| ofin- |{num- { | number.
arease® | popy ' | crease? || N 5 4 | crease.2|| ber. | Der | (tons).

386 ieennin., 27,5884 loieiinnas 1,833 [ooeeinns L2 100.0 4, 749 100, @
341 | ~11.%y 41, 695 5.3 3,376 84.2 122 171, 8 19, 900 208, &
304 | —10.9 33, 415 -—1G. O 8,845 | 162.0 1I0 | 1540 20, 095 612. 6
223 | —26.6 39, 241 7. 4 14, 448 63.3 76 | 2419 64, 789 1,364. 2
190 [ —14.8 35078) —~10.6 16, 624 5. T 1Bg | 260, 5 87,495 | 1, 842.3
208 9.5 || 38429 9.6 ] 25 652 54.31| x85| 26o.5| x23,;327 | 2 596.9
160 | ~23.1 29,350 | ~—23.6 23,270 =0.3 183 | 257.7 145,438 | 3,062.4
198 21,9 41, 660 4T.0 30, 543 3L.3 214 | 30OL 4 156, 631 3,298. 1

t Pig iron, including spiegeleisen, ferromanganese, ferrosilicon, other ferro-alloys, and direct castings,
1 A minus sign (—) denotes decrease.

& Yor method of computing average, see p.30.

4 Tons of 2,240 pounds,

The tmuch greater increase in product than in wage earners is
the result of the introduction of labor-saving machinery, notably
the use of pig-casting machines in place of sand-casting, and
improvements in general charging devices and in ore-handling
machines for stocking and charging. '

The large number of wage earners reported for 1879 and the
apparent decrease from 1879 to 1889 are due chiefly to the fact
that in the census of 1879, through error, a large number of
employees engaged in mining and other operations were included
as blast-furnace employees. From 1899 to 1914, the number of
wage earners showed very little change, though the increase in
product was very considerable. There has been a progressive
increase in the average annual output per wage earner from. 265
tons in 1889 to 368 tons in 1899, 474 tons in 1904, 668 tons in
1909, and 793 tons in 1914. In 1919, however, the enormous out-
put was accomplished only by an increase of workers more than

8
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proportional to that of product, brmgmg the average annual out-
put per worker down to 735 tons of pig iron.

During the penod 1880 to 1900 many furnaces wete abandoned
or dismantled, owing to inability to compete with more modern,
better located, and larger furnaces. Since the figures for each
year represent only the number of furnaces active, they closely
parallel business conditions, the iron and steel industries being
notable for their accurate reflection of the general condition of
business. ‘This feature is particularly evident in the low figures
for 1914, a depression year, and the high figures for 1919, when
the industry reached its greatest activity.

Steel works and rolling mills.—This branch of the iron and steel
industry shows likewise an increasing concentration in larger
establishments.. Data ate given in Table z2o0. Although the
number of establishments has shown no great variation through-
out the entire period, the nature of these establishments has
changed decidedly. The earlier figures include many country
forges and bloomeries. There were 82 in 1869, and in 1879, 93
such establishments, enterprises chiefly operated by farmers or
mountaineers and producing for a local market. The number
of such establishments rapidly declined as the larger and more
efficient mills, with their cheaper product, were enabled by
improved transportation methods to enter into competition with
them.

The rapid increase in physical product can be explained in
part by the introduction of the Bessemer process, which produced
53 per cent of thé total product in 1890, as against only 26 per
cent in 1880.

The condition of industry in general is directly reﬂected in
the activity of the steel works and rolling mills as well as of blast
furnaces, and therefore 1914 shows a reduction in activity, and
1919 a substantial increase. Although the output per establish-
ment in 1909 and 1914 were almost identical, the fact that steel
produc‘uon in 1914 represented 52.7 per cent of computed capacity
as compared with 72 per cent in 1909 indicates the presence of
the 1914 depression. It is interesting to note that, up to 1909,
the output increased at a faster rate than the number of wage
earners, but since that date the number of wage earners employed
has increased at a higher rate than the plysical volume of product
and the product per wage earner is therefore decreasing.
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TaBLe 20.—S1ZE OF ESTABLISHMENTS—STEEL WORKS AND RoOLLING MiLis:
1879 TO 191g.

STEEL WORKS AND ROLLING MILLS.

3 ‘Wage earners Physical
Ef;ae];]é:h‘ ‘Wage earners. li}égf}gfll per establish- [|  product per
- b g ment, establishment.

CENSUS YEAR.

Per Per {(Amount| Per [lActu- .
Num:| cent Total | oont | (thow | ecent al | ndex {| Actual | Index

. 3 - t| num-
ber. | of in- || (3veragel oo llandsof | of in- |jnum. 2um- || amount
crease.2|[PUIPED. | ronce || tons).4 | creases|| ber, | Do | (tous)t| ber
45T |.vuns ‘e 99,103 |, vutaan 3,046 {ov..h.us]f 220 100.0 6,754 100. ©

415 | —8.0 137,766 | 39.0 7,388 | 142.5 332 1509 1%, $o2 263. 6
. 445 ha 183,249 | 33.0 15036 | 103.8 412 183 33,834 500.9
I904. . eeanersranaans| 415 | —6. 9 20Y, 562 13.3 18, 218 21,0 soo | 227.3 43, 850 6350. 0
446 s 240,076 | 15.7 20, 723 46.1 538 | 244,35 50, 017 88%. 1
427 | —4.3 248, 716 36| 25523 —4.5| 582 2645 s9773 885. 0
b 1 b { 500 mr 348, 088 50. 8 36, 212 4%, 9 750 | 340.9 72, 424 | 1,072. 3

1 Rolled, forged, and other classified steel and iron products,

7 A minus sign (—) denotes decrease.

? Por method of computing average, see p. go.

4 Tons of 2,240 pounds.

5 At the census of 1889, an establishment operating a rolling mill but using the rolled product in the
manufacture of some more advanced commodity was classified as 2 whole under the industry designated by
the name of that commodity, provided it constituted the chief final product of the establishment. Con-
sequently many establishments which in other censuses would have been regarded es rolling mills were
classified under other heads. At the same census, however, special tables were presented which showed
the total husiness of all establishments having rolling mills, including those classified under more specific
designations in the general tables. These combined totals for all rolling mills for 1889 are approximately
comparable with those for later years, and are the figures here utilized.

LLUMBER,

The records for this industry, given in Table 21, are not
strictly comparable. For example, the 1879 enumeration does
not include the operation of independent timber camps, and the
census of 1899 includes a slight duplication and therefore is
somewhat inflated; but nevertheless, the figures are substantially
analogous. Concerning this industry, the census report for 1gos
states:

“That the number of establishments has fluctuated within
comparatively narrow limits since 1850, while the volume of their
products has increased enormously, is due in the main to a rapid
and remarkable development of the transportation facilities of
the country. Another factor that has aided in this concentration
of the industry into larger establishments has been the improve-
ment in sawmill machinery. "’

T Census of 1gos, Part 111, p. s8s.




62 THE INTEGRATION OF INDUSTRIAL OPERATION,

TABLE 21.—S1z¥ oF ESTABLISHMENTS—L,UMBER AND TIMBER PrRODUCTS ! 1879 TO 1919.

LUMBER AND TIMBER PRODUCTS.

Wage earners || Product per
Establishments, ‘Wage earners. Products. per establish- establish-
CENSUS YIAR, ment; ment,
Num- ‘i‘l’e;x; (az(e)::lge ceﬁcérof ?ﬁ:nﬁ%%‘ﬁts cPegl; él:i Index fﬁ%ﬁt Index
ber. of in- num- in- || offeet, | of in- || num- nbuérn- (M feet, nb“:f'
crease || ber).? [creaselfl b.m.). |creasel|| ber. * [j b, m.). '
25,758 [eeisnnnen 248,290 |.ivaen 18,091 | .avaen 5.8 | 100.0 702 | 100.0
22,607 | ~12 3 444, 008 199 4 23, B42 3n.8 || 19.6 | 349.% 1,055 150. 2
23,043 19 || 413,357 —6.0 | 35084 47.5 || 17.9 | 311.5 1,523 | 216.9
19,121 —x7.0 404, 563 =2 I 34, 127 —a. % || 21.2 369- 4 1, 985 284, 3
33,090 731 || 547,778 | 333 44510 3041 6.5| 2870 mnass| 1on5
27,229 | —18. 0 479, 786 | ~~12. 3 37346 | —16.x || 9.6 | 303.9 1,371 | 1952
26, 119 ~4. T 480, 945 a2 34, 353 =5 |l 184 | 319.6 1,323 188. 4
1 A minussign (—) denotes decrease, # For method of computing average, see p, 3o,

The 1904 census noted this development at its peak, for since
that date the establishments in this industry have shown a tend-
ency to decrease in size, due to the increasing scarcity of lumber
and development of substitutes for its use as building material.
It would appear that the manufacture of lumber and timber
products is an industry similar to silk manufacture, having passed
its point of largest industrial establishments. This fact is still
further demonstrated by the statistics of primary horsepower.
The steady increase in power used, which continued to 1909, was
checked at that date, the greatest increase in horsepower per
establishment being recorded during the decade 1889 to 18g9.
Steam engines and turbines still predominate, providing g2.4 per
cent of the primary horsepower in the industry in 1919.

LEATHER.

Leather, tanmed, curried, and finishea.—The leather industry
furnishes an example of continuous and considerable development
of large establishments, as is shown in Table 22. During the 50
years froim 1869 to 1919 the number of establishments decreased
to one-eleventh of its original size, while the number of individuals
employed in, the industry doubled. Explanation of the method
of obtaining the index of materials used is given in Appendix B.
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TABLE 22.—S1z% of ESTABLISHMENTS—LFEATHER, TANNED, CURRIED, AND FINISHED:
1869 TO I9IQ.

LEATHER, TANNED, CURRIED, AND FINISHED,
: Index of mate- || VV.88¢ earners
Establishments. ‘Wage earners, Tials used.t per establish- || Tpdex
CENSUS YIAR. » ment. of ma-
terial
fotal | Per Pa | A tab
'of er ] estab-
Num. ng S8 (average| cemt [y .| cent || tual Index | "y
ber. | Sooc || mum- | ofin- of in- || num- I}J“m' ment.
ber).? |erease crease.2|| ber. ot
5569 fhveiennes 385243 fousvenroloeveene]eiiins 5 1205 {leernenns
5, 628 —25. 6 40, 282 4.3 [feveeevees Creebane 4 I8 f[oevareen
1, 187 —68. 2 43,393 7% | ERTSN PN Cees 24 [N | N
1, 306 ~ 26, 9 52, 109 22,9 X00.0 {uarvians 40 100, O 100. 0
1,040 | —I9.7 57,339 9.8 112.3 2.3 55( 1375 139. 8
019 —i12. 4 62, 202 8.7 123. 2 0.9 68 170.0 I75.1
74% —~10. 4 55,936 | —10. 1 116.2 | —5.7 75 187. 8 204. 9
680 —8.1a 72, 476 29. 6 134. 5 5.9 107 267, 5 as7. 8

1 For explanation of the method of obtaining the index, see Appendix B.
% For method of computing average, see p. 30,
8 A minus sign (—) denotes decrease.

This concentration can be explained to a large extent by the
introduction of labor-saving machinery. Until about 1880
leather manufacturers were inclined to discourage the superseding
of manual work by machine processes and continued to utilize old
formulee, although the development of chemistry afforded many
decided improvements. Prior to that year, therefore, the evolu-
tion of the industry was very slow and resulted in a very gradual
elimination of the nonprogressive firms.

There are also technical reasons which account in some measure
for the enormous change shown by Table 22. First, there is the
probability of duplication by recording separately at the earlier
censuses the activity of establishments engaged in tanning and in
currying. Another reason is found in combinations of firms
making different types of leather product, the majority of side-
leather tanneries having consolidated with tanneries producing
upper leather.

The rapid decrease in number of establishments and the continu-
ous and considerable increase in number of wage earners per estab-
lishment are remarkable. In only one year, 1914, was there a
decrease in wage earners and materials, and even then the decrease
in number of establishments was somuch greater that the average
size of establishment increased considerably.
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The boot and shoe industry (recorded in Table 23) is one in
which there was an early development of large establishments.
The introduction of machinery, which took place to a large ex-
tent in the boot and shoe industry at a comparatively early date,
resulted in a greater increase in product than in wage earners
in the earlier years. Specialization into boot-and-shoe and cut-
stock factories made possible a more effective utilization of those
employed. In 18¢o the census iticluded a number of small estab-
lishments doing contract work, a practice which had reached nota-
ble proportions in some parts of New FEngland. From special
investigations made by the Census Bureau it appeared that the
number of such shops had greatly decreased by 1900.

TaBLE 23.—S1zE oF ESTABLISEMENTS—B00OTS AND SHOES:! 1879 TO Ipig.

BOOTS AND SHOES.!
Physical ‘Wage eatners || Physical prod-
Establishments.|l Wage earners. roduct. per establish- || uct per estab-
P! ment, lishment,
CRNSUS YEAR, g
Per Total Per || Amount | Per || Ac-
Num- | cent ||(average| cent || (thou- | cent | tual Eﬁﬂg Actual E]“u‘igx
ber. | ofin- | mum- | ofin- | sandsof | of in- | num-| 00" 1 amount. | T 0
crease.?|| ber).? |creasel| pairs), |crease|| ber. ’ .
bE.7 - T 1,989 [crennees T, 252 feennens 125,479 {veesvan 57| 100.0 64,053 | 100.0
b2t TN 2,082 6.3 133, 690 20. 3 143,862 | 3B.6 64 132. 2 83, 507 130. 4.
bE:s - TN 1,509 | —23. 2 141, 830 6. x 217,965 | 25.4 8 | 1561 136,313 | 212.8
904, civ iy v vrvnnas 1,316 | —17. 7 149,924 59 242,110 | IL I 114 j. 200, 0 183,974 | 28712
b 1T PN 1,343 2.1 185,116 | 23.8 285,017 | 1.7 138 | 242.1 212,224 | 33L3
b 2 P T, 355 0.9 191, 555 8 203, 666 a.% 141 247, 4 215, 9go | 33n2
b {+3 ¢+ FNPINR I, 449 6.9 211,049 10 2 331, 225 1342 || ‘146 | as6.z 228,589 | 356.¢9

1Incltdes manufacture of men’s, women’s, and children’s shoes, boots, slippers, sandals, and similar
articles.

1 A minus sign () denotes decrease.

¥ For method of computing average, see p. 3o.

Since 1904 the industry has shown little change in total number
of establishments. As a matter of fact, however, an examination
of establishments by location indicates that a decided reorganiza-
tion has taken place. The geographical specialization, centering
the industry in New England, has been gradually overthrown. In
1890 Massachusetts produced more than one-half of the national
output, but in 1914 its product had declined to one-third of the
total. The construction of new establishments in other parts of
the country has promoted the introduction of new types of ma-
chinery such as might not have been installed by an old and un-
challenged concern, whose already established machinery creates a
vested interest. Since 1909, however, the increases in both indices
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of size have been slight. The year 1919 was abnormal with ref-
erence to industry in general, which situation was also reflected
in the data concerning the manufacture of leather.

PETROLEUM REFINING.

This industry naturally reflects the extension of the use of the
gasoline engine, and therefore indirectly of the automobile. Data
on size of establishments are given in Table 24. The increase in
crude petroleum used has been extensive during each intercensal
petiod. During the more recent years, 1909 to 1919, this increase
has been accomplished only by adding a more than proportional
number of wage earners.

TaBLE 24.—SIZE OF ESTABLISHMENTS—PETROLEUM: 1879 TO 19IQ.

PETROLEUM REFINING,

Crude ‘Wage earners || Crude petroleum
Eﬁtﬁ[tfh“ ‘Wage earners. petroleum per estab- used per estab-
. used. lishment. lishment,

CENSUS YEAR.

Per Total Per || Amount | Per || Ac- Todex | Actual |Tndex

l\ium- cent [|[(average| cent (thou- | cent [| tual
ber. | ofin- || num- | ofin- || sands of | ofin- {|num- nbu:f' (%r:rggll;;: 11]um-
crease.l|| ber).3 |crease.!]| barrels). |crease.}| ber, . + | hen

86 |avecsas 9,869 |..... . T7ATT feveenns 115 100. 0 202, 523 100, O
o4 9.3 1T, 403 15. 5 30, 663 46,0 121 X035, 2 3126, 202 161, x
67 X —a28. 7 12, 199 7.0 82,011 60.6 182 158.3 796,284 |  383.3
08 46. 3 x6, 770 375 66,683 | 28.8 x| 148, 9 683,500 | 337.8
144 50.0 13,929 { —16.9 120,775 | Bo.3 95 B2.6 831,509 | 4057
196 9.7 25, 366 8a.x 101, 203 58.4 144 r25.2 || 1,086, 722 536. 6
320 81.8 58,880 | 1322 368,272 9I. 0 184 160.0 || 1,341, 478 563. 6

! A minus sign (—) denotes decrease, 2 For method of comptiting average, see p. 3o.

The expansion in 1892 of the Standard Oil Co. of New Jersey,
which hrad been formed in 1882, to include certain other holdings,
thereby creating the Standard Oil Trust, is definitely reflected
in the table. The first census after that date indicated the natural
result of consolidation—that the number of establishments in the
country had decreased, there being but 67 refineries reported in
the census of 1899. It will be remembered that a similar de-
crease appeared in the meat-packing industry upon the formation
of a large combination. Since 1899 the growth of the petroleum-
refining industry has been considerable. The one exception is
the apparent decrease in the number of wage earners from 1904
to 190g. ‘This is, however, chiefly a matter of classification, for
at that time one of the largest companies began returning separate

51449°—24—->5
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reports for its box, cooperage, and tin shops, which at prior cen-
suses had been included with the reports for its refineries.

There has been a remarkable expansion of equipment as
evidenced by the horsepower figures. Prior to 1904 the develop-
ment of machinery had evidently not been great. Between
1904 and rgog primary horsepower doubled; between 1909 and
1914 it increased 4o per cent; and between 1914 and 1919 it
once more doubled. Since these increases have been to a large
degree the result of the construction of new establishments,
they have been only partially reflected in increased output per
establishment. Since 1909 the increase in wage earners has been
greater than that in primary horsepower.

The extraordinary development in the period from 1914 to 1919
is due chiefly to the increased demand for the product and to the
opening of new fields in Texas and Oklahoma. The expansion in
number of wage earners at a more rapid rate than in materials
used is to be explained, at least in part, by the development of
supplementary and vatied product manufacture—an expansion
similar in nature to that already indicated as present in the
slaughtering and meat-packing industries.

COKE.

The coke industry (Table 25) is another industry in which
the technical process has been subject to change, the introduction
of by-product ovens having resulted in the gradual supplanting
of the old beehive process. This development accounts for the
very noticeable increase in physical product per establishment
during the go-year period.  Because of the change it process
the increase in product has been accomplished by a less than
proportional increase in the number of wage earners employed.

In 1919 the 56 by-product establishments employed 15,553
wage earners, ot 278 per establishment, whereas the 222 beehive
establishments employed 13,766 wage earners, or 64 wage earners
per establishment. The beehive establishments in 1919 averaged
fewer wage earners than did all coke plants in 1899, although in
that year over 95 per cent of all coke produced was the pro&uet
of beehive ovens. In 1919 the average product of by-product
establishments was 447,000 tons per year as compared with
85,000 tons per year for beehive establishments. Such a com-
parison makes it evident that the apparent concentration in
the coke industry has been almost entirely the result of the
introduction of the by-product process.

N
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TABLE 25.—S1z® oF ESTABLISHMENTS—COEKE:! 1879 TO 19I9.

COKE,!

; ‘Wage carners || Physical product
‘Wage earners, P?S&iﬂ per estab- || per establish-
i lishment, ment.

Establish-
ments.

CENSUS YEAR.

Per Total Per |[Amotnt| Per Ac-

Num- cent || @Y€ | cent || (thow- | cent || tual | XPEX Actual | Index
ber. | of in- 828 | ofin- | sandsof| of in-_|\mum-| o a(inogls")“f -

crease? %u“m); crease?|| toms)d |crease?{| ber,
.

126 | iinninn 3740 |oeivnnnn 2,752 [evecninn 25| 100.0 25,841 [ roo.c
218 73.0 8,908 | 186.6 10,008 | 263.7 41| 1640 45,908 | aro.x
241 10,6 x6, 999 88.9 19, 641 96,3 71 | 284.0 8r,498 | 373.%
248 5.4 18, 981 L 7 25, T43 28,0 68 | aya.o 90,442 | 414. 1
318 3.3 |1 39,273 s4.2 || 30,315 56.4 93| a72o|| %2480 | 35714
231 { —26.7 ar, 107 | —at.9 34,556 | ~12.1 9r| 36a0 149, 593 684. ¢
298 20.3|| 29,379 389 44, 181 29.9 105 | 420.0 158, 924 | 7a7. 6

1 Not including gas-house coke. 1 For method of computing average, see p. 3o.
2 A minus sign (—) denotes decrease. ¢ T'ons of 2,000 pounds,

Since about go per cent of the coke used is utilized by the iron
and steel industry, a close correlation between the variations in
production of the two industries may be expected. In 1914 for
the first time the output of blast furnaces was less than that of
the previous census year. This situation was reflected in the coke
industry, when, also for the first time, the physical product showed
an actual decrease. And in 1919 each industry reached a new
maximum in production.

In 1904 and in 1919 the same number of establishments, 278,
were reported. During the 15 years, however, the number of wage
earnersin the industry had increased 54.5 per cent and the output
75.7 per cent. Subject, asit is, to the fluctuations in both the coal-
mining industry and the iron and steel industry, the manufacture
of coke is peculiarly dependent upon external conditions for its
activity and development.

FERTILIZER.

This industry has had a varied history. Fertilizers have been
of many types, one of the earliest fertilizers known being fish scrap.
The use of fish as a fertilizer was known to the American Indians
before the arrival of the whites, for it is stated in the records of
the Plymouth colony that Sqantum, a friendly Indian, showed the
colonists how to manure their corn by putting a fish into each hill.
The menhaden industry, the products of which yielded fish oil
and fertilizer scrap, reached its height in 1880 and declined there-
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after, For a short time guano was imported in considerable
quantities, but the exhaustion of the sources of supply precluded
its continued use. ‘The possibilities for utilization of the refuse of
meat-packing and canning establishments were soon recognized.
The residue from crushing cottonseed for cottonseed oil, known
as cottonseed cake, also furnished a new source of material. The
mining of phosphate rock, an industry producing less than half a
million tons of rock per yeat until 1889, recorded more than
2,000,000 tons in 1919. '

This statement of the changing materijals utilized indicates that
the fertilizer industry is actually a group of different industries,
the use of the product being in certain cases the only bond between
them. Consequently the figures which are found in Table 26
are not so significant as they would seem to be. They indicate
only that the enortmous increase in physical product per estab-
lishment has not been accompanied by a similar increase in wage
earners. From 19o4 to 1914, although the product per estab-
lishment increased substantially, the average number of wage
earners decreased, probably because the processes involved have
become chiefly machinery processes. '

TAnLE 26.—S1z8 OF ESTABLISHMENTS—FERTILIZER: 1879 10 1919.

FERTILIZER.
el oy T s
CENSUS YEAR. . lishment, establishment.
' j Per Total | Per Ammmfl Per { Ac-
Num-| cent [|(average| cent || (thou- | cent || fuald Index || Actual [Index
ber. | ofin- || num- | ofin- |isands of| of in- || num- Gt amount) num-
crease!i| ber).2 | crease.|| tons).8 [crease.)|| ber. er. || (tons).?| ber
T899, iiniiiinies REEEEE 364 [ovuann, 8,508 {....... LET 2 TR 24 | 100,0 1,997 | 00,0
IBBY . v vv et aiiaaas 390 Tz 9,026 s0 1,898 { 161, 1 23 95. 8 4,867 | 243.7
b N 422 8.2 11,581 | 28,3 2,887 s52.1 27| 112, 8 6,84x | 342.6
904 . cvrneanarrtrninanns 399 | —3.5 14,184 | =22.% 3,592 | 24.4 36| 150.0 5,003 | 4508
000 ciatvrrirreranianny 550 37.8 18,310 | 20.% 3,618 | 50,4 33 137. 8 10, 215 511§
IOX4e creenatnnainereeres 784 42. 5 22,815 | 24.6 8,432 50. 1 29| 120.8 10,755 | $38.6
L4 1 Goo | —z23.5 26,296 | 15.3 ([ 8237 —2.3 44 | 183.3 13, 728 | 687. 4

1 A minus sign (—) denotes decrease.
3 Por method of computing average, see p. o,
3 ‘I'ons of 2,000 potnds.

It must be added that there are a great number of plants which
have in rather recent years undertaken the manufacture of fer-
tilizer as a secondary product, and therefore have to some extent
limited the market of the factories in which fertilizer is the pri-
mary product of manufacture,
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INTERDEPENDENT INDUSTRIES.

Certain industries are interdependent in that their products may
be substituted for one another. One such group of industries
comprises those manufacturing vehicles for land transportation—
the carriage and wagon, bicycle and motor-cycle, automobile, elec-
tric-car, and steam-railroad and passenger-car industries. The
growth of these industries, except the manufacture of electric and
steanr passenger cars, is indicated in Chart E. It can be readily
seen that the boom in the bicycle industry, which reached its
height about the year 1895, had but a brief and slight influence
upon the produgtion of carriages and wagons, whereas the expan-
sion of automobile manufacture severely undermined the carriage
industry.

The carriage and wagon tndustry showed a growth in production
until 19o4 and has declined since that date, as indicated by Table
29. ‘The greatest increase in number of wage earners, occurring
during the decade from 1879 to 1889, is due to the fact that in
1879 the industry suffered from a general depression, whereas in
1889 it experienced unparalleled prosperity. Many of the estab-
lishments became specialized at early dates, devoting themselves
solely to the manufacture of parts and materials. Nevertheless,
production reached its peak early in the present century, and since
1904 there has been an absolute decrease.

TaBLE 27.—Size oF EsTaBlisEMENTS—CARRIAGES AND WAGONS: 1879 7O 1919.

CARRIAGES AND WAGONS.
. X a s
Establishments, ‘Wage earners. p‘;gg:fé:é_ g;ri;t?l;ﬁ:lﬁ pr(}:.ietl;r.{:{lﬁper
CENSUS ment, establishiment.
YHAR.
f
Num. |FeLcent Total |Per cent Nl;‘é?' Per cent Agtlu- Index ||Actual]- Index
ber, of in- (avemge2 of in- |l (thou- of in- || .| AU x};nn- n;;x-
crease,} ||number),?| crease. sands). crease. ber. ber, er, Y
1870, i aiinnnn 384 i iaiies 45,394 [eavieonriffoaeeiadiiiienens T2 [uranees 11} AR
f1:1::- TORRN 4, 572 19. 0 56, 525 24. 8 1,365 |..oooeenns 12 100, © 299 100, 0
1899, ... o 6, 204 387 58, 425 3.4 1, 594 16. 8 9} 150 a3y 86.0
I904uceraranans 4,956 —20.1 6o, 722 3.9 I, 712 7.4 12 100, 0 345 115. 4
T90G . eevvemnats 4, 870 it O ] 52,540 | —13.5 1,520] —irna Ix oL 6 312 104, 3
'3 7 U 4. 6o1 ~585 41,304 | —21. 4 1,126 | —25.9 9 75.0 243 Brg
PY3 I TR 2,286 | ~—50.3 18,193 | —356.0 610} —458 8 66. 6 267 8.3

1 A minus sign (—) denotes decrease. & For method of computing average, see p. 3o.
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" The size of establishment, measured both by the average
number of wage earners and the average number of vehicles
produced, has decreased since 19o4. ‘The establishments which
have survived ‘the competition with street car and automobile are
presumably in most cases the smaller ones, although some of
them may be the larger ones considerably reduced in size. A
number of manufacturers in this industry transferred their
activity to production of automobiles. For the most part these
manufacturers have been active in the carriage industry on a
large scale, and therefore the establishments remaining in the
industry are of somewhat smaller average size.

The automobile industry has expanded with great rapidity and to
a remarkable degree. ‘The number of establishments has appar-
ently reached an approximate maximum, but the ultimate size
of these enterprises is by no means determined (see Table 28).
The census of 1919 reported very much larger establishments
than those recorded in 1914. Since the production of automobiles
requires a large capital investment and permits standardization
to a high degree, the development of large establishments is
especially favored.

TABLE 28.—S1zE OF ESTABLISHMENTS—AUTOMOBILES: 1809 TO 1919.

AUTOMOBILES.

Wage eatners || Physical produsct

Eﬁggh' ‘Wage earners. Physical product. || pes establish- per establish-

CHNSUS YRAR. ment, ment.
Per Per Per Aec-
Num.| cent ||, Tot8! | cent cent || tual | Index || Actual| Index
ber. | ofin- (zynell;x:};)el of jn. || Number. 1 750 || | number. e | e
crease. [ "'| crease. crease. || ber . er

1899, cieninnnnn L7 2 TP 2, 24T {venerann 3723 |henenann 39 100, © 65 100, 0
T904 . vieranrans 21 I112. 3 10,239 | 356.9 21,093 | 482.6 8s 217, g M9 295. 4
I900. e hisennnann 265 | 110.0 51,294 | 40L O 126,593 1 4B3. 6 194 497. 4 478 735. 4
0T84, ceerannnans 300 13.2 79, 307 546 568, #8x | 349.3 264 6%6.9 1,806 1 3016.9
1919, 0t iernnnans 315 5.0l 210,559 | 1655 || x,648,026 | 195.2 || 668 | r,712.8 (| 5,330 | 8 2000

1 For method of computing average, see p. 30.

Although the period from 1914 to 1919 showed very little
increase in the number of establishments whose finished product
. was automobiles, in the branch of the industry manufacturing
automobile bodies and parts, the expansion was enormous.
The number of such establishments increased from 971 to 2,515,
or 159 per cent, with a slightly greater increase in number of
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wage earpers. Since these establishments are little other than
feeders for the automobile factories proper, it is evident that
the expansion has been chiefly into specialized lines, and the
automobile factories proper have developed the function of
fabrication. The value of products of the automobile bodies
and parts establishments equals nearly one-half the total value
of materials used in the automobile factories proper.

It is interesting to note that in 1914 only 25,375 of the total
number of motor vehicles produced were trucks, while in 1919,
305,142 trucks were manufactured, The automobile industry
represents extremely rapid development on a large scale, which
had not reached nor even closely approached its peak in 1919.

SHIPBUILDING..

The shipbuilding industry (Table 29) provides one of the most
interesting industrial histories. Prior to 1919 the wooden and
steel shipbuilding branches had reached in 1899 and 1904, respec-
tively, the greatest production recorded at any census. The
beight of American shipbuilding, however, measured by tonnage
annually added to the merchant marine, had come in an earlier
decade, 1850 to 1860. At that time the American clipper was
superior to any other vessel made, but the supremacy of America
on the sea was soon lost with the introduction of more modern
vessels, and the American shipyards devoted themselves there-
after to manufacture for domestic trade and for the United
States Navy. The enormous developments of internal commerce,
particularly on the Great Lakes, have been of great importance
in keeping the American shipbuilding industry alive. The
decline in the steel shipbuilding branch during the period 1904 to
1909 is no doubt due to a withdrawal of Government work from
private shipyards.

The outstanding feature in the industry has been the gradual
change from wooden to steel ships. The dissimilarity in the two
types of construction is reflected in the figures for size of estab-
lishments. The contrast in terms both of wage earners per estab-
lishment and of tonnage per establishment is noteworthy. ‘The
majority of establishments engaged in steel shipbuilding are of
great size, requiring costly and extensive equipment, while wooden
ships are made in small yards, which are active chiefly in making
minor repairs and constructing vessels of small tonnage, such as
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barges. In the wooden shipbuilding branch since 1904 and in
the steel shipbuilding branch since 1889 there has been, in general,
a rather pronounced tendency toward an increase in the number
of employees per unit of output.

TABLE 29.—S1zE OF FSTABLISHMENTS—SHIPBUILDING: 1889 TO 19IQ.

SHIFBUILDING.
" s ‘Wage earners “Tonnage
E;E:Ei‘:h' ‘Wage earners. I'Emgg per establish- || launched per
. g ment, establishment,
CENSUS YEAR.
Percent]|, YOl |percent]| GTO% |percent|Actual] Index || AR | rogex
N,;“;r“ | ofin- (E;’g:ffe of in- (gl‘:l;‘ ofin- || mum- | num- anoo"‘s’s‘t aum-
* |crease.! ber).a |crease. 1 dreds), | °rease ifi ber. ber. tgxrls) ber.
¥
WOODEN,
i889 ....... vesasaiine 083 ..., I & {2 PN 3607 foeviiias 14| 100, 0 365 | 100,0
I899. e iiiiainienanes 1, 003 76 15 841 12, 2 4, 246 7.7 15| o7z 399 109: 3
{+-7 PN Cherseen 1,043 ~I.9 14,012 [ ~IL § 3754 | —11.6 13 92,8 360 93. 6
1909, . .| 1,300 24. 6 12, 363 | ~15. 8 2,210 | —41. % 10 7% 4 176 46,6
13 7 IR Cevasasans 1,068 | —17. 8 10,981 | =11 2 1,867 | —15. % 10 714 75 479
b {7 <« N 913 | —14.3 43, 432 295. & 7, 9% 3175 48 342.8 854 234.0
STHEL.
1880 cuerciinanincans - DU 8,165 {ivirrren 5,240 euvonnen 454 1 100.0 6,88 | 100.0
T899, i iiineiiiananans 44| T4 4 30,906 | 278. 3 2,625 | x1m. % q02 | 154.6 5,966 86,6
54 22,9 36, 742 8.9 || 3,527 34. 4 680 | x49.8 || 6, 53x 94.8
53 ~1.9 28, 143 | ~23. 4 2,608 { ~~26,1 331 117.0 4,921 7L 4
79 491 33, 508 19. X 2, 688 33 424 93.4 || 3403 49.3
19T9. . ann. s Vevassiaas 162 105. I || 344,014 | 926.% || 38,820 |1,344.5 || 2,124 | 467.8 )] 23,068 | 347.90
! A minus sign (—) denotes decrease. % For method of computing average, see p. 30.

The abnormality of the figures for 1919 requires brief mention.
In both branches of the industry the war period was one of
extreme expansion. The number of steel shipyards more than
doubled, and their wage earners multiplied to more than 10 times
their 1914 total. Output went up in even greater proportion,
increasing 1,346.1 per cent. - With an average of 2,124 employees
per establishment, steel shipbuilding leads all other industries in
average size of establishment. There can be little question that
the 1919 figures are quite outside the general trend in this indus-
try, and that the records for 1921, though only two years later,
will indicate a considerable slump from the heights reached during
the war.




T4 THE INTEGRATION. OF INDUSTRIAL OPERATION.

CONCLUSION.

The records of these 18 industries have indicated wide differ-
ences in the nature of industrial development. Certain indus-
tries—those manufacturing salt, beet sugar, leather, woolen goods,
automobiles, iron and steel, and coke—have shown notable in-
creases in average size of establishments. Other industries, such
as slaughtering and meat packing, artificial ice, cotton goods, and
boot and shoe manufacture, have maintained a more nearly con-
stant level in size of establishments, and the silk, lumber, carriage
and wagon, and shipbuilding industries have recorded tendencies
to decrease in average size of establishments.

Such diversity only serves to show that the use of the concept
indicated by the blanket phrase “industry as a whole” congeals
many different industrial developments, each of which must be
explained by factors often differing widely in nature. Although
the general average of all industry may remain fairly constant,
within this average are certain industries whose establishments
are expanding rapidly and others in which the average establigh-
ment is growing smaller and smaller.




V.
THE SCALE OF PRODUCTION.

Up to this point the size of industrial establishments has been
discussed by means of averages. The use of the average, although
providing a convenient method of comparison between groups
which include many items, has certain definite drawbacks. An
average gives only a statement of the central point about which
the data are distributed. It affords no indication of the amount
of scatter or dispersion. In the problem of the scale of production
of industrial establishments the size distribution is of very great
importance. ‘There is a fundamental difference between an in-
crease in the average size caused by the addition of a few wage
earners to all establishments and an increase resulting from the
replacing of a number of small establishments by large ones. In
both cases the average might record the same increase, yet, in
terms of large-scale production, the latter case is much more
significant. It becomes mnecessary, therefore, to examine dis-
tributions as well as averages.

In Table 30 is given the distribution, in terms of wage earners
employed, of all establishments for the last three censuses. ‘The
same data are reproduced in graphic form in Chart F. In 1919,
2.2 per cent of all establishments employed more than z50 wage
earners each. The total pay roll of this small group, however,
included 53.5 per cent of the wage earners employed by all manu-
faéturing gnterprises. Thus, while the large establishments are
stall in number, they are of the utmost significance in terms of
employment. Moreover, this group is rapidly increasing in
importance, sitice in 1914 it employed but 46.3 per cent of all
wage earners and in 1909, 43.2 per cent.

Every size group increased in number of establishments from
1914 to 1919, although in the previous five-year period the middle-
sized establishments, employing an average of 6 to 50 wage earn-
ers, decreased in number. ‘The most pronounced proportional in-
crease came in the larger groups, but the greatest number of es-
tablishments actually added appeared among those employing no
wage earners. During the last 10-year period 10,000 were added
to this group of smallest-size establishments. The increase in
price level, when considered in its relation to the fixed limit of 500, -
the value-product minimum for census investigation, has, of

75
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course, made certain enterprises eligible for enumeration in the
later censuses which otherwise would have remained below the
minimum., Nevertheless, the increase between 1909 and 1914 in
number of establishments having no wage earners was greater
than that during the following five years, despite the fact that
prices increased omnly slightly during the earlier period but more
than doubled during the later period.

TABLE 30.—DISTRIBUTION OF ESTABLISHMENITS, BY NUMBER OF WAGE EARNERS: . :
1000, 1914, AND IQIQ. .

NUMBER. PER CENT OF TOTAL.

WAGE BARNERS PER KSTABIISHMENT.
1919 1914 1909 1919 1914 | 1909

MANUFACIURING HSTABLISHMENTS.

All establishments..........ooo0veen 290, 10§ 278, 791 268,491 || To0.0| 100.0| 00,0

NOWAZC CAMNEIS. s o vvvvsvrvrrrerararsrniras 37934 a2, 856 29, 712 13. 1 I11.9 10. 3

Lt0 5 WAZS EBTMEIS. . vrian vt roniriansns 141, 742 140,971 136, 389 48,9 5. % 50.8

610 20 WBEE BOTHETS. .. . oo v envatticoransns 56, 208 54,379 37, 198 19. 4 19. 7 3L 3

21 to so Wage earners., 35, 379 32, 932 23, 544 8.7 8.3 8.8

5110 0O WAZE €AITIETS. . v v vaianiiirsvinns 12, 408 11,079 T0, 9_64 4.3 4.0 41

101 t0 250 WAZE ATNelS. . iiais e 10, 068 8,470 8, 116 3.8 3.1 3.0
251 tO 500 WBER EBITIEIS. oo v ivinssrens 3: 599 3,108 2,903 L3 LI|" nr i
5ot 0 1,000 WAEE 8AIDETS. (. ecerriorrsrinrore I, 749 T, 348 1,223 .6 o5 o3 &

- b\‘mr 1,000 WAZE CAIMEIS..uusvnusnuarnannsee I, Q21 648 540 a4 o2 o1

‘WAGE BARNERS,

All establishments. . ....oooiiiannian, 9,096,372 | 7,036,247 | 6, 613,046 100,0| 100,0] 100.0 ;
NO WREGEAMETS, 1\ tevnvvireraersireavneoitfiancarsaeans]iiicenmvonse]oriiiinnacdlonin i, :
1to s wageearners...,....u.n . 3rx, 576 317, 216 31I, 704 34 48 4“7 i
6 t0 20 'Wage CALNLIS. .osyu ety - . 631, 250 6006, 609 640, 793 6.9 8.6 0.7 :
21 t0 50 WaZe CArErS. o i erineervans . 829, 301 742, 529 764, 408 oI 10, 6 11. 6 :
51 £0 100 WHRE @AMErS. .ovvy e eiiviirene e 888, 344 491, 726 982, 298 9.8 113 1. 8 :
101 £O 250 WREE CATHELS. cvvvnrerensens | 1581763 | 3320072 | nas8 63| 17.4| 88| 10 :
251 £0 500 WAZE EATHEIS. .4 vvvrvererns | 1,250,873 | 1, 0'75. 108 | 1,006, 457 13. 8 15.3 15 2
g0t to 1,000 wage earners 1, 205, 627 © gz6, 828 837, 473 13. 3 13.2 12,7
Over 1,000 WAEE BRINCIS v vvvivriarionrsvs 2,397, 596 | 1,255,289 | 1,013 274 26, 4 17.8 15.3

It is evident from these data that the development of large- -
scale enterprises was greatly accelerated during the last five years,
but it is impossible to determine how much of the 1919 expansion
was permanent and how much temporary. Atanyrate, the growth
of large-scale concerns has not been carried on to the exclusion of
smaller enterprises, these also having increased in number. A
distinction, therefore, must be made between size increase due to
the addition of large-scale enterprises and that due to the expan-
sion of small scale production.

- 1
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The variation in size of establishment is depicted from another
angle in Table 31. No comparison with previous censuses can be
made because of the changes in price level, but the distribution of
concerns in terms of the value of their products in 1919 is of con-
siderable importance. Of most significance is the fact that 3.6
per cent of the total number of establishments reported a product
in 1919 valued at more than $1,000,000 each. This proportion,
approximately one twenty-eighth of all the establishments, em-
ployed 56.9 per cent of all wage earners and produced 67.8 per cent
of the total value of products during that year. If the group of
establishments next smaller in size be added, it appears that nearly
one-fifteenth of the establishments employ seven-tenths of the
wage earners and produce neatly four-fifths of the total value of

products,

TABLE 31,—DisTRIBUTION OF ESTABLISHMENTS, BY VALUE OF PRODUCTS: 1910,

i VALUE ADDED BY
HSTABLISHMENTS, || WAGE RARNERS. || VALUE OF PRODUCTS, || "o yyuiiors 8

VALUE OF PRODUCT. Per
Number,| gemt || Aversge | cont | Amount, | et | Amount | cnt
distei- || number! | distri- | thousands). distri- |3 iisands)., | tribu-

bution, bution. bution fribu

All clasges, . ..... 290,105 | 100.0 || 9,006,372 [ t00.0 || $62,418,079 " 100, ¢ || $25, 041,608 | 100.0
Less than $5,000. .. .. 65485 ] 22.6 45, 813 -9 164, oy 0.3 106, 653 og
$5,000 to $20,000..... . Bnaqn | 0.7 249, 722 g 945, 603 1.5 539, 698 22
$20,000 to $100,000....] 77, 91x | 269 793, 528 8.7 3,571, 283 5.4 1, 4 729 7.0

$100,000 to $500,000...0 39,647 137 Lo, 982 189 8965872 | 144 4,152,284 | 166
$500,000 to Sx.oco,ooo, g, 208 3.2 1, 114, 615 12:3 6, 467, 132 10. 4 2, 882, 620 I 5
$1,000,000 and over...| 10,414 3.6 5,172, Y123 56.0 || 42,301, 104 67.8 185, 612, 714 62, 3

1 For method of computing average, see p. 30.

Since the proportion of the value of products found in the group
producing on the largest scale is 67.8 per cent and the value added
by manufacture 62.3 per cent, while the wage earners in this
group comstitute but 56.9 per cent of those in all industry, it is
obvious that in those larger establishments the value of products
per wage earner is greater. ‘The explanation of this situation
usually presented is that it arises from the various economies and
efficiencies which are possible in the larger establishments. How-
ever, it must also be remembered that these larger establishments
are most often found in industries which require a large capital
investment, such as sugar refining or steel works and rolling mills,
and in which, because of the relatively smaller part played by
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labor than in other industries, the value of products is high in
proportion to the number of wage earners.

In order to make the discussion of large-scale production more
definite, the 16 industries in which the largest proportion of
establishments employ over 250 wage earners, and the 16 indus-
tries in which the largest proportion of establishments produce
over $1,00p,000 value of products, were determined. 'The results

_are given in Table 32. As can readily be seen, 13 industries are

common to both lists. These 13 industries, therefore, represent
the most extreme cases of large-scale production, measured both
by wage earners and by value of products.

TABLE 32.—LEADING INDUSTRIES IN I,ARGE-SCALE PRODUCTION: 1919.

MANUFACTURING ESTABLISHMENTS,
. Employing over 250
e s || Volseof products
INDUSTRY. ’ (average number).} 1O0DEE
T'otal
%um-
er,
M Per Per
Num- Num-
ceut of | Rank., cent of [Rank,
ber. | %otal, ber. | %otal,

Sugar, refining. ...oovviieviiieiiiiiie., deveen 20 19 95.0 x 20 100.0
Boots and shoes, ribber..covvrvrennin.. PR 25 22 88.0 2 ar 840" &g
Shipbuilding, steel, . ..oovieveniiiiiiieeiiansss 162 101 62,3 3 10 61, 7 13
Watches. . . ooveiieiiiiiiiiiiiierie Cereneas 8 I 61.1 4 6 333 |eeeenn
Iron and steel, steel works and rolling mills. . . 500 308 61.0 5 330 66. 0 10
LOCOMOtIVES, 4\ vivertriiinerrareriiananions .. 17 10 8.8 6 11 64.9 ‘11
Cars, electric-railroad .. .vvvneenie [ 4 (323 q 4 5hX 14
Smelting and refining, copper. .... 34 19 58.9 8 30 88.2 2
Belting and hose, rubber, ......... 15 9 6o.0 [ 11 73.3 T
Ordnance and 2ccessOHes. cvvvvivrrnvanairniony 26 12 46. 2 10 14 53.8 15
Cars, steame-railroad ... .oooevvivninss Cees 90 44 440 4 Ix 33 3.5 16
Smelting and refining, lead 23 13 48.0 3 22 88.0 3
Smelting and refining, zinc 30 T 43.6 13 20 w44 6
T v eeeetcesnavenerasetsrransanaassnssanssns 66 28 42.4 x4 33 5600 [ieu...
Pencils, lead. . ..oovvvnniiiiiiiiininii i 12 5 AT, 15 5 FEA 3 RN
Tron and steel, blast furgaces,...o..oooiiiiine 15 || s 26, 2 16 130 66. 7 °
Oilcloth and linolettir. . ..o vveernnninenraenns 33 8 2500 |evensan 20 62.5 1z
Sugar, beet......... ' 85 0 10.6 |uan 58 68.2
0il, linseed,,........ s rerete et 26 T 3.8 22 84.6

1 Ror method of computing average, see p. 30,

Leading in both lists is sugar refining. The nature of the sugar-
refining process is such as to make production on a small scale
well-nigh impossible. The machinery is very complex, and quan-
tity production is essential. The enormous capital investment
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required to prepare a refinery for activity has been concentrated,
therefore, in a small number of very large establishments.

The industry ranking second is the rubber boot and shoe in-
dustry, with which may be discussed the rubber belting and hose
industry. In these fields there are three fundamental reasons
for large-scale operation: First, the fact that the control of these
industries is centered in the hands of a small number of indi-
viduals; second, the technical requirements of the industrial
processes, and third, the use of raw materials which must be im-
ported from South America or the Fast Indies. Since the most
economical method is to acquire this material in bulk, the rubber
industries require a large outlay of capital This same situation
is a factor of importance in the sugar-refining industry in those
cases in which unrefined sugar is imported from the West Indies.

The remaining 10 industries in which concentration is outstand-
ing are all metal or metal-product industries. The three smelting
and refining industries—copper, lead, and zinc—appear, and also
steel works and rolling mills and blast furnaces. Five industries
making complex metal products complete the list—steel ship-
building, locomotives, steam -railroad cars, electric cars, and
ordnance. In these industries the scale must be large because
the unit manufactured is large. JYocomotives can not be made
by one mdn turning out a small value-product per year. It is
perhaps because of this situation that the tendency toward large-
scale production is apt to be exaggerated. To a large extent, the
development has arisen from new industries which require large-
. scale methods in their operation rather than from the expansion
of production in the older and more established industries. _

Having noted certain industries in which large-scale production
prevails, it is of importance to determine how extemsive such
large-scale activity is among manufacturing enterprises in other
fields. The extreme differences among industries are at once
evident. In Table 33 are given, for 1919, the distributions of
establishments according to number of wage earners for the six
industries which employed more than 300,000 workers each. In
the lumber and timber products and the foundry and machine-shop
products industries most of the establishments are small, although
in the one case it is due to the scattered location of raw materials
and in the other to the nature of its market. Cotton goods and
steam-railroad cars and repairs show their greatest concentration
in establishments employing 101 to 250 wage earners; and the
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remaining two industries—steel works and rolling mills and steel
shipbuilding—show their concentrations in even larger establish-
ments. ‘There could be mo clearer indication of the fact that
industry at the present time is operating on all scales of production.

TaBLE 33.—DISTRIBUTION OF ESTABLISHMENTS BY NUMBER OF WAGE EARNERS IN
Srx InpustrRiEs EMPLOYING OVER 300,000 WAGE EARNERS: 1010,

. ESTABLISHMENTS EMPLOYING—
Num- | Wage
wooseee, | BEEH| G| o | as | 580 (20 Sk 0ot lons
lish- |number).!|| 282 | WAE® | wage | wage | wage| wage] wage| wagelwage
ments, poiley ers, | €atn- | earn- | earn-| eam-| earn-| earn-leam-~
ers. | ers. | ers. | ers, | ers, | ers. |ers,
Cars aud general shop .
construction and re- *
pairs by steam-rail-
road compauies...... T, 744 | 484,437 |[...... . ' 125 | * 206 253 255 | 3971 238 | 164 106
Cottont goods.,.......... 1,288 | 430, 966 2 26 8x 118 183 417 218 152 91
Foundry and machine-
shop products. ....... 10,034 | 482, 167 7s7| 3814 | 2,784 1,636 | 868| 403 | 228 | m07| 37
Iron and steel, steel
works and rolling
mills,...ooveianninas . soo{ 375088 [[......s 3 13 32 48 971 103 | 102 | 100
Lumber and timber 1
products, ............ 26,119 | 480, 945 8431 26,640 | 5,333 | L, 547 | 662 | 698 =296 85 15
Shipbuilding, steel,.... 162 | 344, 014 1 6 12 1x 1y 14 17 10 4

1 For method of computing average, see p. 3o

But perhaps more important than the problem of the present
scale of operation is the problem of the direction in which industry
is tending-—the nature of the change taking place over a period of
time. On page 75 it was demonstrated that an increasing share
of enterprise is carried on by these larger establishments—that
they are increasing in number, in proportion of total wage earners,
and in proportion of total value of products. There can be no
doubt that much of this increase in apparent scale of production
is merely the development of certain new industries which natu-
rally operate on a large scale, such as the automobile industry or
the steel shipbuilding industry from 1914 to 1919. The elimina-
tion of such factors can be accomplished best by examining
various old and not necessarily large-scale industries.

The nine such industries selected were chosen becatise pertinent
material is available, becatise the establishments are in sufficient
number to give an indication of a regular distribution, and because
there has been relatively little change in the number of estab-

51449°—24——6




82 THE INTEGRATION OF INDUSTRIAL OPERATION.

lishments during the period. It should be noted that, in general,
most industries show very slight fluctuation in size distribution
from census to census. Unfortunately, data can not be carried
back further than 1909, for, although size distributions were
formulated before that year, they were based upon the maximum
number of wage earners employed rather than the average number,
as is the present method.

TABLE 34,—DISTRIBUTION OF ESTABLISHMENTS BY NUMBER oF WAGE EARNERS IN
- TurEE SELECTED INDUSTRIES IN WHICH THE SCALE OF PRODUCTION INCREASED:

1909 TO IQIg.

N

WAGE EARNERS. ESTABLISHMENTS EMPLOYING—
bor ol 101 | 251 | s01
er ol
INDUSIRY D CENSUS | ostab-|| ‘Total u,::er; No |1to5 5250 Zég,u 51108‘) to | to | to 102)’36
A lish- ||(average \TEE ITY)) wage | wage | op |no ool 250 1500 11,000 wage

ments, %‘g‘;‘, lish- || earn- | €2in- eamm-learn-learn-| O 8E VRS WARR gy
ment, ers, [ers. ers. Pope | ore | ers, | €18

Paper and wood pulp:

b+ PN P il 75978 | 97.8 |leeieaas 36 ] 157 | 196 | 156 [ 166 | 40 | 6
b £-3 7 TN 718 88,457 | £23.2 f{ourann. 29 | 124 | 172 [ 134 | 183 | 60| ar 13 .
b 5+3 ¢+ TN deerrees 729 || xx3,750 | 156.0 {|.ceues B 24| 87 158|339 | 204 | 70| 38 [

Steel works and rolling

mills: |

1909 446 || 240,076 | 538.3 [[eusers. 5| 2t | 34| 60| 8| o8 82| sy L
1914 427 (] 248,726 | 58a. 5 ||....... 3] 16) ao| 46 93| 04| 87| s
1919 500 || 375,088 | 750,23 ||.evue. 5] 13| 33| 48| 97| 103 | 103 | 100

Flour and grist mills:
00D chvararranreraina 11, 601 30, 453 3.4 1| 1,840} 8501 | 996 [ 180 | s0| r2 I LN
TOT4e e et irinirinnannes 10,788 || a9, 718 3.7 || x8871} 7,667 | 053 | 195 | 65| 16 3 PR
DTG0 0 v isnarsrvnsores 10, 708 45,481 4.2 || 3, 181 6,220 | 922 | 251 | 82| 42 [ 1 2

1 Hor method of computing average, see p, go.

In many industries, particularly those in which the introduction
of machinery has been tardy, the scale of production is doubtless
increasing. Instances are given in Table 34. The paper and
wood-pulp industry furnishes a perfect illustration of such develop-
ment. There was little change in the number of enterprises in
this industry between 1909 and 1919. The numbtr of wage
earners, on the other hand, continued to increase, thereby affect-
ing the size distribution of establishments. ‘The number of estab-
lishments in all size groups of 50 or fewer employees decreased
during both five-year periods, and the number in all size groups of
over 100 employees increased in both periods. The intermediate
group employing 50 to 100 wage earners decreased during the first
period and increased during the second. These changes may have

% been brought about by the expansion or consolidation of small
plants or by the actual elimination of small plants and the intro-
duction of larger ones. A similar tendency can be readily seen in
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the corresponding distribution for steel works and rolling mills
and for flour mills and gristmills, It must be kept in mind that
the increases in the no-wage-earner group are due chiefly to the
addition of shops so small that they had not been included in the
census reports prior to ig9rg, but had then become eligible for
enumeration because of the rise in the level of prices.

Certain industries are interesting because they reported a
changing tendency during the ten-year period. Two such
instances are given in Table 35—machine shops and foundries and

establishments producing tanned, curried, and finished leather

changed but little in size distribution during the period 1909 to
1914 but showed a decided tendency toward concentration during
the following five years. This development evidenced itself in
the fact that all categories of over 100 wage earners reached their
highest point while all under that, except ‘“no wage earners,’”’
reached their lowest point in 1919. In the foundry and machine-
shop industry the early guinquennijal period witnessed a decline
in every size group except that comprising establishments report-
ing no wage earners. The latter five years returned the larger
establishments to approximately their 1909 status, but left
the smialler ones still considerably less numerous. Consequently,
although there were in the industry approximately the same
number of large-scale enterprises in 1919 as in 1909, they formed
a larger proportion of the total number of machine shops and
foundries in operatiomn.

TABLE 35,—DISTRIBUTION OF ESTABLISHMENTS BY NUMBER OF WAGE EARNERS IN
Two SHELECTED INDUSTRIES IN WHICH THE SCALE OF PRODUCTION DECREASED
AND INCREASED: 1009 TO 1019,

WACE EARNERS. ESTABLISHMENTS EMPLOYING—
Perar A 101 | 251 | 501
er o ver-|
ovsrct o camsus |l eae | Mo |100s | 40 | Lo SLito o (O
HaR. lish- per |wage| wage 250 | 500 [1,0001:
(average wage | wage | wage wage
ments.|| o viber).! estab-learn-jearna| o o1 o | o orn. | MRS Wage wage s
*| lish- [| ers. | e18. |Tore ™ Targ, | ers. |2I0-[earn-earn-r .
ment, ' ) * Jers. | ers. | ers. .
L3
Houndry and machine-
shop products:? ‘
009 . 4 s ervernarsencnns 13,253 53T, 01T | 40. 1 || 630 |4,936 |3, 625 |1, 803 |1,007 | 765 | 244 | oI 43
IGT4 . v v inrerins 10, 640 362, 47F | 34.7 || 664 4,305 (2,807 Ir, 377 | 695 | 536  18x ] 57 24
EE-3 (- P R 10,034 || 482,967 | 44.2 || 757 {3,874 |2, 784 15,636 | 868 | 703 [ 228 | xo7 | 37
Leather, tanned, curried,
and finished:
1900 . tirannrnvacieiren 313 62,202 | 67.7 3o | 213 166 | aoo | 150 | x16 | 26 14 P
E-7 ¥ 741 85036 | 75. 5 || *8| iz | 52 | xgx | x75 | 103 | 24 12 3
199, v vaun e Cesaes Cere 680 72, 476 106, 6 23 78 124 131 140 | 126 a7 1 L4

¢ For method of computing average, see D.
3 The figures used for x9v9 not fairly compnra.ble with those for other years.
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An examination of separate industries brings to light the fact
that not only are certain industries tending toward large-scale
production, but certain other industries are tending toward
production on a small scale, There are 17 industries which,
during the period 1914 to 1919, increased in total number of
i ' establishments and decreased in total number of wage earners,
In four more industries the number of establishments remained
unchanged but the number of wage earners decreased. Further-
more, there are many industries in which the number of estab-
lishments. increased more rapidly than the number of wage
. earners, thus lowering the average number of wage earners per
: establishment in 1919 as compared with 1914. ‘The 21 industries
A in which an increase or no change in number of establishments
IR took place concurrently with a decrease in pumber of wage
ST ‘ earners are:

’ £ Artificial flowers. Matches. .

NI . Belting, leather.
", Canning and preserving, oysters,

Clothing, women’s.

Copper, tin, and sheet-iron work.

Mirrors, framed and unframed.

Nets and seines.
Paving materials,
Rules; ivory and wood.

Corsets. Shirts.
3¢ Cotton lace. Smelting and refining, lead. ,
i Fireworks. - Statuary and art goods.
L i Gold and silver, leaf and foil. Wall paper, not made in paper
ry Grindstones, mills.
[ Lard, not made in meat-packing Windmills,
'y i establishments,

Detailed figures are given in Table 36 for the manufacture of
women'’s and men’s clothing. The tendency toward small-scale
P i . production is most evident in the women’s clothing industry,
B ‘ being exactly the reverse of the development noted in the dis-
cussion of the paper and wood-pulp industry. The number of
establishments in each size group up to 50 wage earners increased
and the number in each size group above roo wage earners de-
creased during each five-year period, and the intermediate group
increased during the first five years and decreased during the
second. A more or less different tendency appears in men’s
clothing, where there appears to have been a noticeable develop-
ment of medium-sized shops duting the later five-year period,
but the average size of establishments was somewhat smaller in
1919 than in 1909. The fact that the trend in the direction of
manufacturing on a smaller scale appears also in industries such
as hats and knit goods, in which the number of wage earners is
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increasing (the list above includes only industries it which the

number of wage earners is decreasing), emphasizes a develop-

ment hitherto little recognized—the tendency toward small-scale

production. '

TABLE 30.~DISTRIBUTION OF ESTABLISHMENTS BY NUMBER OF WAGE EARNERS IN
Two SELECTED INDUSTRIES IN WHICH THE SCALE O0F PRODUCTION DECREASED:
1909 TO 19XQ.

oy ESTADLISHMENTS EMPLOYING—
o
er of
INDUSTRY AND Aver. 101 | 251 | 501
CHNSUS YHAR. elsit;;lz- Total age || No |1to5 |6to20 21550 S}Otﬂo to | to | to 10‘6'&‘;
wage | wage | wage 250 | 500 |1,000).

wage
earn-
€rs.

per
ments. n(:x‘x’z%‘:f)?l estab-{tearn-| earn- | earn- Z;‘;‘_f: ;‘:_;‘: ‘wage |wage|wage
lish- || ers. | ers. ers, ers ers, | SAT- learn-jearn-
ment, ) | ers. | ers. | ers,

Clothing, woten's;

1900 evsieeesis| 4 558 183,443 | 33.7 68 90 | 1,668 | 1,268 | 4861 2471 45 5 x

19T eernns vevas| 3 504 168,904 | 30.4 127 ( 1,024 | 2,132 | 1,436 | 562 | 233 44 5 T
p{°3 1+ ORI 7, 7xL 165,649 | 2% 3 208 | 1,80x | 3,284 | 1,640 | 483 116 26 V8 R
Clothing, men'’s,
including shirts:
19090 seinnnenns 6,354 || 239,696 | 37.7 1] 197 | X138 | 2,355 [ 1,510 | 535 | =63 ool 3B | x4
1914. 5, 632 225,719 | 401 228 | 1,338 | 1,065 | ,200 | 486 | @2s3| 87| 4o x6
13 {- TR J 6,154 214, 873 34.9 362z | t,71r | 1,945 | X, 314 | 533 271 761 35 8

! For method of computing average, see p.30.

Two other industries are to be counsidered in which activity
is on the decline. Data are given in Table 37. In the carriage
and wagon industry there were actual increases from 1909 to
1914 in the two groups of establishments having no wage earners
and not more than five wage earners, together with considerable
decreases in all the other groups except the highest. From 1914
to 1919, however, every group except 501 to 1,000 appears to
have suffered, the reduction being most noteworthy in the three
groups employing from 1 to 50 wage earnets. In the marble and
stone work industry the 1909 to 1914 tendency is somewhat similar
to that shown for carriages and wagons, the decline being concen-
trated, however, in the middle-size groups; buit from 1914 to 1919,
when the decline was felt in all groups of establishments employ-
ing wage earners, it was most pronounced among the larger ones.

In these two cases it is evident that the development has not
been one in which the few large firms have maintained their
position at the expense of the smaller, but have suffered severely
as well.
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TaBLE 37.~DISTRIBUTION OF ESTABLISHMENTS BY NUMBER OF WAGE EARNERS IN
Two DECLINING INDUSTRIES: Igo9 TO IgIg. .

ey ESTABLISHMENTS EMPLOVING—
Ber b
er o
gl%g%’?ii?ﬁ? eﬁgﬁ" Tatal A;;r No | 1to5 [6to20 Zéoto 511080 1!3)1 ztsco1 St%I P &%‘
(average| per |l wage| wage | wage " 250 |,500 |{1,000] ¢
meats. | yym. estab- | earn-| earn- | earn- x;ifﬁ Z‘;{fﬁ wage|wage(wage| Zva‘:_gf
ber).! | lish- [} ers. ers. ers. ers. | ers, |cBTO-|earn-jearn." t"
ment. ers, | ers, | ers,
Carriages and wag-
onsand materials: i
b {:1-'- S 8,492 |- 69,028 | xa.7 | 440 2,006 | 1.466| 335| 150 | Br | 1% 6 . E
|23 7 I 5,057 | 52,391 | 10.4 || 500 | 3006 w08y 27r| 113 | 35| 11 3 2
b {7 { SR 2, 544 a4, 682 9 485 | 1,461 3701 112 73| 33 7 3 e
Marble and stone
work:
IGO0 s vsannsseon 4,964 65,603 | 13.2 264 | 2,865 | 1,145 455] 140 | 48| x4 2 I
: i IOT4 euvsvianacns 4 9oL 54,08: | 1.2 6oz | 2,844 857 | 354 124 70| 16 ] b3
o : i I9IO cvenevenerans 4340 [ 32,768 .71l 684| 2,506 67 | 240 70 | 37 5 L3 PR

1 For method of computing average, see p. 30.

e - ADVANTAGES OF LARGE-SCALE PRODUCTION.

From this point the discussion will deal with the logical advan-

tages of large-scale production and with the types of industry
i which particularly favor large and small-scale operations, respec-
B . tively. It is impossible to evolve an adequate theory concerning
B b the scale of production from only three collections of data at five-
o year intervals, and the task is rendered particularly difficult by
the wide variation in business activity between the years 1914
‘ and 1919,
S ' : " ‘There are certain advantages which should logically develop
from large-scale production. The following outline is, in general,
a presentation of the various possible economies of producing on a
latge scale. They represent potentialities and are conditioned
by both the type of industry and the nature of management.

A, —Economies in production.

1. The materials required, as well as fuel or electric power, can
usually be obtained more cheaply if purchased in large quantities.
In addition large purchasers secure more ready attention and
more careful consideration from the sellers. ‘

2. The labor force may be more advantageously utilized, since
the processes can be divided, resulting in saving due to division
and specialization of labor.
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3. The plant and equipment may be more advantageously
utilized. The demand for products will be more exactly forecast
and therefore there need not result slack and rush periods of work.
According to figures collected by the National Bureau of Economic
Research, however, the large enterprises showed greatest variation
in activity from 1919 to 1922.? 4

4. The materials may be more effectively utilized, either by
by-product manufacture or by disposing of waste in bulk.

5. Standardization can be more easily applied, resulting in
better coordination within the process.

6. Research and development through investigative agencies
may be carried on at less cost per unit of output and may result
in a saving in the technical processes of the industry.

B.—Economztes in marketing.

I. Transportatlon may be done in greater bulk, resulting in a
saving per unit transported.

2. Advertising costs will represent a smaller burden on each
unit of output, although the amount of advertising may actually
be increased. .

3. The selling force required will not increase in the ratio in
which the sales increase, therefore resulting in less cost per umit
of product.

4. Distributing and selling agencies may be maintained.

5. The value of good will and of trade-marks and designs will
increase with the volume of business.

C.—Economies in management.

1. The overhead cost per unit of product, particularly the
fixed charges, will not inerease proportionately to the production,

2. Better management can be afforded, with skilled heads for
the different departments and branches. ‘This factor is some-
what offset by the greater impersonality of large concerns.

3. Cost accounting, production standards, ete., may be intro-
duced at less cost per unit of product.

D.—Economaies tn financial administration.

1. Borrowings can be made at-cheaper rates as a result both of
larger issues of bonds and of better security.

1 Employment, Hours and Earnings in Prosperity and Depression. National Bureau of Econormic
Research, sge3.
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2. The amount of risk taken will be less because of the pooling
of profits and losses, the greater ability to study outside market
conditions, and the more able administration.

3. Greater financial resources will be available in case of depres-
sion or businéss strain.

These various potential advantages of large-scale production
must be taken into account in explaining the situation in certain

- industries. Although the manufacturer in all probability expands
his business because of pure acquisitiveness, personal pride, or the
necessity of investing a surplus, it is nevertheless true that the
factors in the above outline are those wh1ch by entermg into such -
a reorganization, insure its life.

The advantages of large-scale production give but one view of
the situation. 7There are certain industries which are more eli-
gible for large enterprises than others. In general, the following
types of industry appear to have developed production on a large
scale to the greatest degree:

1. Industries which require a large capital investment, particu-
larly in plant and equipment: Sugar refining, copper smelting,
steel mills.

2. Industries which are monopolies, and which have a suffi-
ciently large market to malke operation on a large scale feasible,
This includes artificial monopolies, such as those based on patent
rights, as well as the monopolies by nature: Public utilities, manu-
factured ice.

3. Industries in which a natural resource is required and in
which that natural resource is litnited in amount and localized in
geographical distribution: The manufacture of lead and zine
products.

4. Industries in which the product is capable of standardiza-
tion and particularly in which a test for quality is required: Sugar,
salt, meat packing, etc.

5. Industries in which the product is highly complex and can
be constructed, therefore, only by an intricate fabricating system
or a large and diversified organization: Typewriters, adding ma-
chines, textile machinery, and automobiles.

6. Industries in which the product is large in size, requiring
complex equipment for construction and large capital investments:
Shipbuilding, locomotives, ordnance.

Although the enumeration of the many advantages of large-
scale production presents a very strong argument for such a form
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of economic organization from the social viewpoint, there are,
nevertheless, various elements which interfere with such a complete
organization of economic enterprise. Certain enterprises do not
lend themselves to large-scale operation. Some of the general
types of industry in which small-scale production is necessary are:

1. Industries whose product can not be standardized and estab-
lishments which attempt to make products to suit the differing
tastes of conmsumers. Such industries produce ‘‘tailored’ suits,
high-grade furniture, art goods, finely bound books, etc.

2. Industries producing for a small market, such as those manu-
facturing artists’ materials, nets and seines, models and patterns.

3. Industries in which the local market is small and whose
product has a high transportation cost. In the manufacture of
artificial-stone products, or bricks in many localities, the activity
could never be conducted on a large scale because of the limitation
of the market for its product and the expense of transportation.

4. Industries in which the material used is widely scattered and
can not be concentrated because of high transportation cost or
rapid deterioration. Cheese factories and cider mills may be
included in this class.

5. Industries in which skilled labor is the chief element, such as
engraving, job printing, etc., whose products are really services
rather than commodities.

The problem of the scale of production can be significantly
analyzed only by recognizing the many factors which enter into
each particular situation. No general theory can be of any great
value. In addition to the factors already mentioned, there are
numerous others, such as the amount of labor warfare in the
industry, which often favors smaller shops; the managerial capacity
of the enterpriser; the general trend of the industry as a whole,
since it is much easier to develop large-scale production in an
industry which is expanding rapidly than in one which. is steadily
losing ground; the traditional nature of the enterprise, etc.

To summarize: Until 1914 industry as a whole showed but little
tendency toward an ificrease in average size of plant, b}lt there was
a noticeable growth from 1914 to 1919. Those developr.nents
present are chiefly the result of the unusually rapid expansion of
certain industries in which production is carried on in large fzstab~
lishments and the more nearly complete utilization of plan.t in the
abnormal year of 1919. ‘There is no adequate measure of increase
in the industrial capacity of establishments.
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‘Throughout industry as a whole, no general tendencies of growth
can be found. Although the number of large-scale establishments
is rapidly increasing, the size of establishments at any given
moment varies to a marked degree from industry to industry.
The tendency to increase or decrease in size varies both from
industry to industry and from period to period. ‘The problem of
the scale of production, therefore, is one of particular industries
and even of particular periods, the factors entering into each
situation being often very different and always very numerous.

e e N




V.
THE CHANGING CHARACTER OF OWNERSHIP.

Coincident with the development of the factory system and the
enlarged scale of production has come a change in the legal organi-
zation of industrial enterprises. Although the corporate form of
organization is not the cause of the increased scale of production,
there can be no doubt that it is a sine qua non. Were it not for
this legal development an industrial venture would still have to
be financed by a single person, by a few individuals in a partner-
ship, or by a large group of individuals, each of whom would
necessarily assume full liability for the entire enterprise.

In many industries modern methods of manufacture require an
enormous capital investment such as few individuals could make.
The corporation makes possible the concentration of capital from
many sources in a single enterprise, although the individuals con-
cerned assume only a limited Hability.

The earliest census to inquire into the character of ownership
was that of 1900. At that time there were 37,123 establishments
in the country operated by corporations, representing 17.9 per
cent of the total number of establishments. Inasmuch, however,
as the census of 1900 included neighborhood industries and hand
trades, these figures are not closely comparable with those shown
for later censuses, from which such industries and trades were
omitted. The data for the censuses since that of 1900 are given
in Table 38. .

Ownership prior to 1914 was reported under four headings,
“Individuals,” ““Corporations,” “Firms,” and “ All others.” For
the purpose of this study the last two classes are combined. ‘The
group “all others,”” therefore, is made up chiefly of establishments
operated by firms, but includes cooperative associations and mis-
cellaneous forms of ownership that could not be classed as *indi-
viduals” or as “corporations.” As can be seen from the table,
and even more clearly from Chart G, the greatest number of estab-
lishments are operated by individuals, although corporations have
increased from 23.6 per cent of the total number in 1go4 to 31.5
per cent in 1919. ‘This growth in the proportion of corporations
was quite regular throughout the period, and thus far has given
no signs of diminution,

91
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TaABLE 38.—~ESTABLISHMENTS, WAGE FEARNERS, AND VALUE OF PRODUCTS, BY
CHARACTER OF OWNERSHIP: 1904 TO I9IQ.

ESTABLISHMENTS. WAGE EARNHERS, VALUE OF PRODUCTS.
CHARACTER OF OWNERSHIF. PE}' Ct?_nt‘ Pe_r cgut Amount Pe_r cqut
: Number, | distri- Number, distri- |2 i Gons, | distri-
bution. : bution. |I° bution.
All classes
IOO4 s vernassvasancausnne 216, 180 100. 6 5 468. 383 100, 0 814, 704 100, O
1900 s ans Ledrirsernrnen 268, 491 100, 0 6, 618, 046 100, 0 20, 672 100, ©
£+ 2 T 275, 791 100. 0 4, ©30, 247 100. 0 24, 246 100. 0
IPI0usssreians eneniiens 2p0,103.|© 1000 9, 096, 392 100, 0 62, 418 160, ©
Individuals: )
1G04 cvinnnnn R TP 1x3, 946 52. % 755, 923 13, 8 1, 703 ‘ax. 5
000, aanananan tan PRI 140. 6og 52.4 Bod, 883 12. 2 2,042 9.9
{1 7 O P T 142, 436 51,6 no7, 568 10.1 1, 925 "o
XOXDuaonnnernoirnn T TIRTEN ves 138, 112 41.8 623, 469 6.9 3i 536 57
Corporations:
TGO4 e s aaanaansnns PP 51, 097 23.6 3, 862, 698 20,6 10, 9o4 73.5
f {1+ PPN PP Geees - 69, 501 25.9 5,002,303 75.6 16, 341 9.0
b 7+ ¥ I FERTRRREERR %8, i52 28,3 5, 649, 891 8o. 3 20, 183 832
-3 £~ APUN iwse et iass ey 91, 5X%7 3.5 7, 848, 132 86. 6 54, 745 87.7
All other:
| 1= I hevee it iaacaan . 51,137 23. 4 . 849, 162 15. 5 2,187 14. 8
TGODe s s aunanstratseasiavsasaos 58,385 21, 9 8oy, 770 12,2 2, 289 IT.1
EOTS e e snaanainasnssnnansrios . 55, 203 20.9 678, 788 9.6 2,138 88
F 223 3~ e 6o, 476 20. 8 59, 491 6.6 4, 137 6,6

The most significant figures, however, are those which show the
extent of the industrial activity of the corporations. Although
including only 31.5 per cent of the establishments, they employed
86.6 per cent of the wage earners and manufactured 87.7 per cent
of the total value of the products. The contrast in activity is
brought out very clearly by the averages per establishment, in
which the corporations far exceed the other forms. Whereas
establishments operated by corporations employ an average of
86.1 wage earners per establishment, those operated by individ-
uals average only 4.5 wage earners per establishment.

It has already been stated that the corporate form of ownership
is more prevalent among the newly formed enterprises. In Table
39 the character of ownership figures are given for 12 industries,
which have been selected because they represent industrial activity
whose development has been,relatively recent. Five of these
industries for which comparable figures are available operated a
total of 440 establishments in 1889, as compared with 4,454 in
1919, an increase to more than 1o times the original number.
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CHART G.—CHARACTER oF OWNERSHIP: 1904 TO IGIQ.
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The remaining 7 industries are of less importance, since in 1919
they totaled but 1,338 establishments. Most of the establish-
ments in the 12 industries, taken as a group, must therefore have
been organized in comparatively recent times. It is significant
to note the character of ownership in these industries. ‘The small-
est proportion of corporate ownership is more than two-thirds

larger that the average for all industry, and in 10 of the 12 more.

than three-fourths of all establishments are corporation owned.
These facts afford fairly positive evidence that enterprises which
~are now entering for the first time into industrial activity are
prone to adopt the corporate form of organization. '

TaBLE 39.—CORPORATE OWNERSHIP IN I2 RECENTLY DEVELOPED INDUSTRIES: 1919,

ESTABLISHMENTS.
INDUSTRY, Owned by corporations,
Totg[
number.

Number, Pe‘t':t'ﬁt of

Al INnAUSEries. covvuuevisvinrersmaratireenciaens Crreerereiiaaas 290, 10§ 91, 517 3%
Total for 1z industries.. ...coocurinnn e e § 792 4 301 943
ACTODIATIES L ¢ tv vt v e etttsnrbeeiaennesrranetesarenner riaeriaaans 31 o6 83,9
Tt Le] cee] 051 - J P AN 315§ 202 on.7
LT T L ] e 85 8y 98,8
Cement. ., i e s 123 118 95.9
FElectrical machinery, apparatus, and supplies........ooioviiiiiin. . 1, 404 1, 066 959
Tce, manufactiired. . oo veie i e i 2, 86 1,911 66. 7
Rubber goods.. v vveee i ciieiinie i i i e 437 368 84.2
Oleomargarine and other butter substitutes..............o0eveeen. 42 41 97.6
PHOMOBIADIIS . 4 vy e sttt v tansan e abesinantniesiaissreniistniirinas 266 132 %9, 8
Aluminum manufactiires, . oottt i 83 65 78.3
COALLAr PIOAUEES Lo v vvv it s rrrneeseeianarrtaieetstronrearesnersns 183 168 | ond
Pens, fountain and stylographic.,.........oooviniains et 56 30 53.6

In industries in which large capital investments are necessary
for the proper operation of enterprises the establishments are, as
a rule, operated by corporations, since it is easier under this form
of ownership to obtain the required capital. This generalization
has as its logical corollary that the larger the establishments in
an industry the more apt are they to operate under the corporate
form of ownership. Data on this point are given in Table 4o.
The 13 industries which, in Chapter IV, were determined as operat-
ing on the largest scale are here listed, ranked according to their
concentration in terms of wage earners and of value of products,
with the percentages of establishments which are corporate




. THE CHANGING CHARACTER OF OWNERSHIP. 95

owned. Only two industries fall below the go per cent mark. It
is a definite demonstration of the relation of large-scale operation
and corporate owmnership in industrial organization. Apparently
a very close correlation exists between the average size of estab-
lishment and the extent to which corporate ownership has entered
the industry. It is probable that development in either direction
stimulates it in the other. The corporation makes expansion
possible, while large-sized enterprises feel the need for corporate
organization.

TaBLE 40.—CORPORATY, OWNERSHIP IN THE 13 INDUSTRIES LEADING IN TERMS OF
LARGE-SCALE PRODUCTION: 1919.

RANK. LISTABLISHMENTS.
INDUSIRY. Accord- | Accord- Operated by corporations.
| Sl |
carners.d 1';‘1"(2)‘dm:t:s.2 " | Number. Pﬂ;gg’f of

Sugar refining.......... P b 1 20 17 8s.0
Bootsand shoes, rubber . ......vvevvenn e 2 5 as 24 gb.o
Smelting and refining, copper 8 2 34 34 100. 0
Iron and steel, steel works and rolling mnills. . 5 10 500 481 o6.3
Shipbuilding, steel. ..ovreverviiiiiiriiiioiaes 3 13 162 148 o1. 4
Belting and hose, ribber. .. .ooovvervrivaninss [} . 15 15 100. 0
Smelting and refining, lead...... P 12 3 25 24 ¢6.0
LOcOmOtiveS. ..y vuinuiunasiiinionsias ves 6 [ 3 17 16 94 1
" Smelting and refining, zinc 13 6 a9 39 100.0
Cars, electric-railroad......oovieunes revaren . 7 14 7 6 85,7
Iron and steel, blast furnaces 16 9 193 187 95.9
Ordnance and accessories.. ....oooevevvenenes 10 23 26 25 96.2
Cars, steamtailroad...ooveveeniivneiinnnn 1 16 99 [1:] 99.0

1 According to proportion of establishments employing over 250 wage earners.
3 According to proportion of establishments producing over $1,000,000 produects.

At the other end of the scale are certain industries into which
the corporate form of organization has not entered to such a
degree. In general, these are the smaller and less significant
industries. ‘The Census Bureau has constructed a group of 75
composite industries, formed by combining closely related activi-
ties such as the manufacture of butter, cheese, and condensed
milk, so that each of the composite industries employed an average
of 18,000 wage earners or more. Of these industries 44, or 58.7
per cent, were above the general average of industry in the pro-
portion of value of products produced by corporations; for the
industries not included in these groups, the smaller and more
isolated ones, the percentage is much lower.
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These 75 composite industries are worthy of further examina-
tion. Of the 75, 61 showed an increase in the proportion of the
value of products produced by corporations during the last five-
year period. In no case of decrease was it extensive in amouunt.
In 1900 there were 19 industries in which less than 70 per cent of
the product was made in establishments owned by corporations.
By 1914 this number had decreased to 10, and in 1919 to 9. The
industries which recorded low percentages in 1919 were:

INDUSTRY. :;i{. INDUSIRY. cIe.':z.
Clothing, Women's. .....ovvvevvienrionnns 32.9 || Jewelry.......ooovveine O 55. 4
Millinery and lace goods........ccovivvenen 46.9 || Clothing, men’s, including shirts, ......... 858
Turpentineand rositl....ovviviveieeeiniins “47.0 || Butter, cheese, and condensed milk, . . e 658
Bread and other bakery products......... 31.8 || Leathergoods............,. N 67. ¢
Marble and stone work, .o . vvie i 52.6

Of the major industries these nine are therefore those in which

the development of corporate ownership has shown the least
progress. ‘They are all industries in which the average size of
establishment is small. They average 12.3 wage earnmers per
establishment, as compared with the general average of 31.4 for
all industry. If the two clothing industries, in which the lack of
corporate ownership is to a considerable degree the result of the
sporadic nature of many shops and of the unusual extent of
family holdings, be excluded, the average number of wage earners
drops to 8.2 per establishment. In other words, just as it was
shown that corporate ownership appeared particularly in indus-
tries in which operations are on a large scale so it is evident that
in the industries which operate on a small scale the extent of
corporate ownership is less.

Although in any particular industry the corporation-owned
establishments may be few, they usually carry on the major part
of the activity of the industry. To illustrate this situation,
Table 41 has been constructed. It covers 22 industries in which
the proportion of establishments operated by corporations is very
low. Four of them actually fall below the 10 per cent mark in
this respect. In three of these, however, more than one-half of
the total number of wage earners were in the few establishments
operated by corporations. In the tobacco, cigar, and cigarette
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industry, for example, although only 8 per cent of the establish-
fnents are corporate-owned, these few establishments reported
82.7 per cent of the total value of products in the industry. Al-
though in the 22 industries in question the proportion of estab-
lishments operated by corporations ranged from 6.1 to 25.7 per
cent, the proportion of wage earners ranged from 30.4 to 76.6 per
cent and of value of products from 20.7 to 83.5 per cent.

T ABLE 41.—ACTIVITY OF CORPORATIONS IN 22 INDUSTRIES HaviNne Fewest EsraB-
LISHMENTS OWNED BY CORPORATIONS: 1919,

WAGE BARNERS

VALUY OF PRODUCTS

ESTABLISHMENTS: || (4 ome Ao NUMBER).! (?xg)&mg.ov
poperated e e owaed
INDUSTRY. tions. by corpora- by corpora-
tions. tions.
Total. ‘T'otal. Total,
Per Per Per
N cont Num- | cent Amount | ¢
total. total. total.
Bread and other bakery products.| 23,005 1,748  7.0|| 141, 502 76, 008 53. || 1,151,896 596, 560| §T.8
BrOOMIS s vv s vavrissnsssscecenrnne 1,034 154 49 6,313 3254 3515 30,205 14,585 48.3
Carpets, Tag. .oovviieirnanecnnias 339 32 o 4 3, 016 6rz| 3o. 4 5, 597 I, 749 3t.a2
Carriages and wagous, including )

TEDAIS. v s e ens 2,386 240] 109 18,393] 12 136] 66.8 91,463 68,713} 752
ChEESE, . v oevrvvsneseironesrssacnes| 3530 505| 143 3,097 1,288 332.2 143,456) 29, G76| z20.7
Clothing, women’s.......... veeres| moyrz| 1, 64z| ax 3| 165,645 62, 144 37 5] T, 208, 543] 398,061 3a.9
Electroplating...... Cenins 5I§ 94] 1B.3| s,024; wz34l 375 10, 390 4, 8871 441
Engravingand diesinking. ....... 448 29| 6.1 1,878 1x,025 54. 6 7, 351 4,216| 57.4
Flour-mill and gristmill products .| ro, 708 2,667 24.9] 45,481] 34,841] 76.6{| 2, 052, 434]1, 713, 800 83, 5
FUEROOAS. o eveveesiosersnnerenns| n8rs]  213| 1nyfl 13,635] 4,866 ss.7l| 73,138 52,199 301
Liquors, vinous, . .oevevaninn . 342 40| 11,4 1, 011 qo9| 70,1 17,454] 12,236] yox
Lumber and timber products....| 26, r1g| 3,820| 4. 7|| 480, 945} 351,830 73. 2| T, 387, 47x|1,050,373| 5.7
Marble and stone work. .... vieers| 40240 462| 8.0l 352, 768] 20,599 629 125, 165] 67,047 353.6
Millinery and Jacegoods. .. ..-.....] 3,005 _ 651 259 50,850] 23,456] 46.1) 255 725/ 130,016| 469
Printing and publishing, book

andjobu . iiviiiiiiiiiiiaes 13,089| 3,367, 25. 7| 123,005 090, 486] 73.6 597,663 445,041 745
Saddlery and harness.. . 5,823 253 139 10,411 434 714 83,713] 61,653 %3.6
Tobacco, cigars and cigarettes....| 9 026] 796 8.0|| 138, 773| 96,840 69.8 793,662 639,487 Ba. ¥
Turpentine and rosin, ........ vood| T 101 247 2004|l 28,067 11,3552 4.2 53,051] 24,946 4%.0
Hats and caps, other than felt,

straw, and wool....c.veunanes . qo0] 137 19.3 7,530 3,014 40.0 44, 540|  16,264| 36.5
Iron and steel, tempering and

welding. ., ...vvevviinnannns iees sz0| ror] 19.4| 1,835 1,103 Gor 10, 956) 7,248 65.9
Models and patterns, not includ-

ing paper patterns., 928 45| 135.96 6,040 3,360 45.5 25,300 12,034 476
Vinegar and cider, .., 720  x3s| 187 1981 1,441 4aq 24,723 18,285 74.0

1 For method of computing average, see p. 3o.

51449°—24——T7
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The same situation with regard to ownership is found in the
mining industry. In 1909, 35.4 per cent of the mining or quarry-
ing enterprises were in the hands of corporations. This group of
corporation-ownied enterprises employed 90.6 per cent of all wage
earners engaged in mining or quarrying and produced 91.4 per cent
of the total value product. The percentages increased by 1919,
at which timme corporations operated 51.1 per cent of all enter-
prises, employed 94.2 per cent of all wage earners, and produced
93.6 per cent of the total value of products.

Notwithstanding the tendency of partnerships to change to the
corporate form of organization, the partnership or firm is still'im-
portant, particularly in certain industries peculiar to cities, such
as those manufacturing clothing, and the allied industries such as
those producing artificial flowers, feathers and plumes, buttons, fur
goods, men’s furnishing goods, fur-felt hats, and millinery and lace
goods. Of the concerns which reported themselves as being on a
cooperative basis practically all belonged either to the butter,
cheese, and condensed milk industries, or the printing and publish-
ing industry. Inscertain of the Northern Central States large pro-
portions of the establishments in the dairy industry are operated
by these cooperative societies. The cooperative printing and pub-
lishing concerns are controlled in most cases by societies, lodges,
clubs, or labor unions.

The corporate form of organization has made possible a much
closer relationship of enterprises, through financial control, than
could possibly exist under any other form of ownership. The facts
that corporation-owned establishments are usually above the aver-
age in size, and that the proportions of industrial activity recorded
by such establishiments are increasing, make the problem of inter-
locking share-holdings much more serious than it otherwise
could be.

And so with this inquiry into the nature of ownership of estab-
lishments, the study passes on to the study of combinations of
establishments. The size of industrial establishments, discussed
in the previous chapters, is but one phase of the problem of the
concentration of industrial operation. The further analysis of
central-office groups affords some insight into concentration as
it exists between and among these many individual manufacturing
activities, : :
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