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APPENDIX B

CENSUS DATA ON NUMBER
OF ENGINEERS AND CHEMISTS,
1890-1950

WE HERE present the basic data on the number of engineers and
chemists and the number of workers in the labor force that we
use in Chapters I and III. Census definitions of occupations and
industries have changed so greatly even within the last two decades
that it proved impossible to utilize census data directly in our
analyses. Rather we were forced to develop series with more
consistent coverage. The details of our calculations are described
in the notes to the following tables.
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APPENDIX B
Notes 10 TasLE B-1

Labor Force
Line Source
1-5 Alba M. Edwards, Comparative Occupation Statistics for the United

6-8

9-10

11

12
13-18

States, 1870 to 1940, Bureau of the Census, 1943, p. 104.

Ibid., p. 12. :
The figures for 18901940 (lines 1-8) include the following numbers in
the armed forces in the United States.

1890 27,919
1900 43,195
1910 77,158
1920 225,503
1930 132,830
1940 222,485

18901930 from ibid., p. 119; 1940, ibid., p. 56.

Census of Population, 1950, Vol. II, Part 1, Table 124.

Since the number of persons in the armed forces in 1950 was very large,
but the number of engineers and chemists in the armed forces is not
available, we exclude the armed forces from the 1950 figures.

Census of Population, 1930, Vol. V, General Report on Occupations,
Chapter 7, Table 1; and Census of Unemployment, 1930, Vol. 1, Tables
21 and 22, and Vol. II, Table 3.

Census of Population, 1940, Vol. 111, Part 1, Table 58.

Census of Population, 1950, Vol. 11, Part 1, Table 125.

The figure for employment in 1940 as published in the 1950 census ex-
cludes the armed %)orces and public emergency workers. This estimate of
civilian employment in 1940 is slightly smaller than the 1930 figure for
total employment. Actually, total employment in 1940 was about 400,000
larger than in 1930 (see Census of Population, 1940, Population, Esti-
mates of the Labor Force, Employment, and Unemployment in the
United States, 1940 and 1930, prepared by John D. Durand and Edwin
D. Goldfield). This discrepancy is due mainly to the fact that the 1930
employment figure is based on the gainful worker concept which in-
cludes persons 10-14 tyears of age. Partly it is due to the exclusion of
about 300,000 armed forces from the 1940 census.

Engineers and Chemists including Surveyors

Line
1-5
6-7

Source
Edwards, op. cit., p. 111.
Ibid., p. 49.

Lines 1-7 include engineers and chemists in the armed forces in the
United States.

Employed engineers in 1940 from Census of Population, 1950

(Vol. II, Part 1, Table 124), 275,325
plus unemployed engineers from 1940 census & 16,140
Total engineers (including metallurgists) 291,465
Total engineers (excluding metallurgists) b ‘ 286,551
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APPENDIX B
Notes 10 TaABLE B-1 (continued)

Employed chemists in 1940 from Census of Population, 1950
(excluding metallurgists who are included in employed engi-

neers ) 53,845
plus unemployed chemists from 1940 census 2 1,246
Total chemists 55,001
Total chemists, including metallurgists b 60,005
Employed surveyors in 1940 from Census of Population, 1950 13,344
plus unemployed surveyors from 1940 census 2 3,100
Total surveyors 16,444
Total engineers 286,551
Total surveyors 16,444 302,995
Total chemists 60,005
Total engineers and chemists 363,000

& The numbers of unemployed engineers, chemists, and surveyors are the dif-
ferences between the total number reported in each of these occupations by Ed-
wards (op. cit., p. 49) and the numbers of employed in each of these occupa-
tions as given in the 1940 census (see Census af Population, 1940, Vol. III, Part
1, Table 58).

b The total number of chemists was raised to 60,005 to correspond to the figure
given in the 1940 Census, which includes metallurgists. The number of engineers
was reduced accordingly to exclude metallurgists.

Line
9-10

11

12

13-16

7,12,

14

Source

Census of Population, 1950, Vol. II, Part 1, Table 124.

Line 10 represents figures as given in the source. In line 9 the estimated
number of metallurgists was shifted from engineers to chemists. Up to
and including 1940, the census classified metallurgists as chemists. In the
1950 census metallurgists were shifted to engineers. The 1940 census
reports 57,025 employed chemists, the 1950 census lists for 1940 only
53,845 employed chemists, a discrepancy of 5.91 per cent. The 1950
census figures for all and for employed chemists—T75,747 and 74,433,
respectively—were raised by 5.91 per cent to 80,224 and 78,833 respec-
tively and the 1950 census figures for engineers were reduced accord-
ingly.

Census of Population, 1930, Vol. V, Chapter 7, Table 1 and Census of
Unemployment, 1930, Vol. I, Tables 21 and 22, and Vol. II, Table 3.

Census of Population, 1940, Vol. III, Part 1, Table 58.

Employed engineers 245,288

Employed surveyors 13,344 258,632

Employed chemists 57,025
Total engineers and chemists (including surveyors) 315,657

Census of Population, 1950, Vol. 11, Part 1, Table 125.
Lines 14 and 16 are as given in source. In lines 13 and 15 metallurgists
were shifted from engineers to chemists.

The 1940 census reports 277,872 employed and unemployed engineers
including surveyors, and 261,428 engineers excluding surveyors. The
1950 census reports for 1940 some 288,669 employed engineers includ-
ing, and 275,325 employed engineers excluding, surveyors.

The 1940 census reports 16,140 unemployed engineers. If these had

146




APPENDIX B
Notes 10 TaBLE B-1 (continued)

Line Source

been added to the number of employed engineers in 1940, as shown in
the 1950 census, the total for 1940 would be 291,465, instead of 261,428.
This discrepancy of some 30,000 appears to be due to changes in classi-

fication.

The 1940 data on engineers in lines 13 and 14 are from the 1950 census
and are comparable to the 1950 figures in lines 15 and 16. (The 1950
census does not give any data on the total number of engineers in 1940,

including unemployed. )
Excluding Surveyors

Line Source

6-18 For 1940 and 1950 the total numbers of surveyors and of employed sur-
veyors are given in Census of Population, 1950 (Vol. II, Part 1, Table
124), and in Census of Population, 1940 (Vol. III, Part 1, Table 58).
For 1930 the number of surveyors was estimated by reference to the ratio
of surveyors to engineers in 1940 and 1950. The actual figures are:

All Surveyors Employed Surveyors
1950 26,229 25,321
1940 16,444 13,344
1930 11,447 10,037
TABLE B-2

Engineers and Chemists as a Percentage of the Labor Force

Engineers Engineers
Engineers  Chemists  and Chemists Engineers and Chemists
including  including including  excluding  excluding
Surveyors Metallurgists ~ Surveyors  Surveyors  Surveyors
1. 1890 0.121 0.019 0.140
2. 1900 0.149 0.030 0.179
3. 1910 0.237 0.044 0.281
4. 1920 0.321 0.078 0.398
5. 1930 0.463 0.096 0.560
6. 1930 0.483 0.101 0.584 0.459 0.560
7. 1940 0.521 0.118 0.634 0.490 0.603
8. 1940 0.568 0.113 0.681 0.538 0.650
9. 1950 0.942 0.136 1.077 0.897 1.033
10. 1950 0.949 0.128 1.077 0.905 1.033
11. 1930 0.478 0.100 0.578 0.456 0.556
12. 1940 0.573 0.126 0.699 0.543 0.669
13. 1940 0.636 0.127 0.763 0.606 0.733
14, 1940 0.643 0.120 0.763 0.613 0.733
15. 1950 0.971 0.140 1112 0.926 1.067
16. 1950 0.979 0.132 1112 0.934 1.067

Source: Table B-1.
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APPENDIX B

Notes 1o TaBLE B-3 (continued)

Source: Census of Population, 1930, Vol. V, General Report on Occupations,
Chap. 7, Table 2 (based on full count); Census of Population, 1940, The Labor
Force, Occupational Characteristics, Table 19 (based on a 5 per cent sample);
Census of Population, 1950, Special Report P. E., 1 C, Occupation by IndIt)tstry
(based on a 314 per cent sample); Census of Unemployment, 1930, Vol. I,
Tables 21 and 22; Vol. II, Table 3; Alba M. Edwards, Comparative Occupation
Statistics for the United States, 1870 to 1940, Bureau of the Census, 1943.

Comparability and Adjustment of Data
a) Gainful Workers and Employed Persons

The 1930 census refers to “gainful workers, 10 years old and over”; the
relevant tables of the 1940 and 1950 censuses to “employed persons { except on
public emergency work), 14 years old and over.” Partly because of these differ-
ent concepts the total number of persons included in the occupation-by-industry
cross-classification was 48.8 million in 1930 as compared to 45.4 million in 1940.

In the second column for 1930 the unemployed gainful workers have been
excluded using the data given in the Census of Unemployment. Since this ad-
justment does not take account of the differences between the “labor force” and
“gainful worker” concept, the resulting total for employed persons in 1930
(45.6 million) is still some 260,000 larger than the total employment figure for
1940. On a basis comparable to that of the 1940 census, total employment in
1930 would have been 45.0 million, that is, about 400,000 less than in 1940
(see Census of Population, 1940, Population, Estimates of the Labor Force,
Employment, and Unemployment in the United States, 1940 and 1930, prepared
by John D. Durand and Edwin D. Goldfield). These adjusted data, however,
are available only for total labor force and employment, not for industries or
occupations.

The 1930 Census of Unemployment gives data for broad industry groups, a
few industrial subgroups, and for occupations. Unemployment data %or occu-
pation by industry and for most industrial subgroups are not available. For
some other industry groups unemployment had to be estimated. The broad
Eroup “Chemicals and allied Products" of the Unemployment Census was

roken down into “Chemicals,” “Petroleum and coal products,” and “Gas
works.” Unemployment in these subgroups was assumed to be at the same
rate as for the group as a whole. “Gas works” were shifted to “Utilities” and
unemployment in “Electric light and power” (a group which is missing in the
Unemployment Census) was estimated at the same rate as in “Gas works.”
For the remaining industry groups the Unemployment Census data were used.

The estimated numbers of unemployed chemists and engineers in the various
industry groups were derived as follows: The rate of unemployment was cal-
culated for each industry. These rates (which varied from 1.9 to 16.4 per cent)
were applied to the total number of chemists and engineers attached to each
industry group. Since unemployment in these professions was far below the
average rate, the resulting figures added up to a total almost twice as large as
the number of unemployed chemists and engineers given in the Unemployment
Census. These figures for the various industry groups were then reduced using
the ratio of the given total to the above-mentioned calculated total.

b) Occupational Classification

In 1930, “Surveyors” are included in “Civil Engineers” and could not be
separated. In the attached tables they are included in the 1940 column com-
parable to 1930; excluded from the 1940 figures comparable to 1950.

In 1930 and 1940 “Chemists” include also “Assayers and Metallurgists” and
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possibly also some metallurgical engineers. In 1950, metallurgists are allocated
to “Technical Engineers.” This shift in classification is largely responsible for the
apparent decline in the employment of chemists in the metal industries, and
especially in “Primary metals” between 1940 and 1950.

At the 1940 census persons under 35 years were not classified as technical
engineers unless they had had at least four years of college education. In 1930
this rule did not apply (see Edwards, op. cit., p. 24), nor did it in 1950.

The 1930 and 1950 data for chemists and engineers attached to the various
industries refer to males and females, the 1940 data to males only. But in this
year the number of employed females in these professions was negligible. The
final census count (not the sample statistics used for the attached tables) re-
ports 2,384 employed female chemists and engineers, that is, 0.78 per cent of
the total employment in these professions.

c) Industrial Classification

The 1930 data and the data for 1940 comparable to 1930 refer to all indus-
tries, including the armed forces, but excluding public emergency work. The
1950 data and the 1940 totals comparable to 1950 exclude the armed forces.

The 1940 and 1950 censuses use basically the same industrial classification.
The 1950 Census lists a number of additional subgroups which for comparison
with earlier years had to be combined into larger units, e.g. “Professional equip-
ment” and “Photographic equipment” are one subgroup in 1940. A few sub-
groups had to be shifted, as for instance, “Broadcasting and television” from
“Entertainment and recreation” to “Communications.” The 1940 subgroup
“National defense” was removed from “Public administration” which in 1950
is limited to civilians. For a few subgroups comparability could not be estab-
lished: in 1950 there is a separate category “Watches, clocks, and timepieces,”
while “Jewelry and silverware” are inc%uded in “Miscellaneous manufacturing
industries.” In 1940, watches and clocks are combined with jewelry and silver-
ware and could not be separated. In the nonferrous industries, the subgroups
“primary products” and “miscellaneous products” are not identical in 1940 and
1950, but the group as a whole appears to be comparable for these years.

Generally, large relative changes in small subgroups should be interpreted
with caution. Thus the large increase in professional employment in “Ware-
housing” or “Trucking” appears to be due partly to changes in classification or
errors resulting from the small size of the sample. (Since in the 1950 occupation-
by-industry-tables the number of persons in the sample was multiplied %y 30,
these tables include small industrial subgroups which show 30 females, but no
males as employed chemists.)

The industrial classification system used in the 1930 census was markedly
different from the later systems. First of all, the group “Professional service,
including education, excluding amusement and recreation” includes a con-
siderable number of engineers and chemists who were not allocated to specific
industries although most likely they were not working as independent pro-
fessionals but were employed {y different industries. The 1930 census reports
57,934 chemists and engineers in “Professional service” as compared to 25,860
in 1940. That is, comparability with later years is impaired by the fact that
some 30,000 to 35,000 were not distributed among the various industries. It
appears that the construction industrK is especially affected and that a much
larger number of engineers was attached to this group in 1930 than shown by
the census data.

For two of the most important industry groups—chemicals and iron and steel
industries—the 1930 classification is so different from the later systems that
Edwards and also Daniel Carson in his “Changes in the Industrial Composi-
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tion of Manpower since the Civil War” (in Studies in Income and Wealth,
Volume Eleven, National Bureau of Economic Research, 1949) declare these
1930 and 1940 industries are not comparable. In the attached tables the at-
tempt has been made to establish more or less comparable groups, mainly by
shifting and combining of subgroups. Thus the 1940 category “Miscellaneous
machinery” was combined with “Miscellaneous iron and steel products” for
comparison with 1930. But certain inconsistencies could not be eliminated. The
subgroup “Agricultural machinery” includes tractors in 1940 but not in 1930;
the 1930 group “Blast furnaces and steel rolling mills” includes some workers
in manufacturing establishments, etc.

The 1930 group “Utilities” consists of “Gas works” (shifted from Chemicals
and allied products) and “Electric light and power” from the census group
“Miscellaneous manufacturing industries.” Other utilities, for which 1930 data
are not available, were excluded from the 1940 column comparable to 1930
and shifted to “All other industries.”

Except for the different treatment of “Other utilities” and “Jewelry and
silverware” (see above—1950), the broad group “All other industries” includes
in 1930 the same categories as in 1940 and 1950. It combines all those indus-
tries in which employment of engineers was negligible and has not been com-
puted for this survey. The ]groups included are: agriculture, forestry and fish-
ing; textiles and clothing; leather and leather products; lumber and wooden
goods; bpaper and printing; stone, clay and glass products; wholesale and retail
trade; finance, insurance and real estate; business and repair services; personal
services; amusement and recreation; and industry not specified.

In conclusion it should be pointed out that the comparability of the 1930
figures with later data is affected more strongly by the difference between the
“gainful worker” and “employed persons” concept and the incomplete indus-
trial distribution of professional personnel than by inconsistencies in the com-
position of specific industries or subgroups.
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