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HIS PUBLICATION brings together information
from many sources on the personnel who
make up the Nation’s scientific and technical
manpower—their supply, employment, utilization,
characteristics, compensation, and education. It
is intended to serve both as a source book and as a
guide to more detailed information in the various
original sources from which the data were drawn.
The data in this report were selected as the most
appropriate for a clear understanding of the
growing body of information dealing with this
complex subject. They are the latest available
at the time of writing and, when pertinent for
showing trends, include statistics for earlier
years.

Purpose of Report

Information pertaining to the scientists, engi-
neers, and technicians who perform the multitude
of functions necessary to our economic growth and
modern technology has become increasingly im-
portant to the Government, educational institu-
tions, industry, and the general public. Some of
the outstanding problem areas for which
information is sought are: 1) the assurance of an
adequate supply of well-trained scientific and
technical personnel to meet present and future
needs, 2) the utilization of available scientific and
technical manpower to the fullest extent possible,
3) the improvement of the quality of, as well as an
increase in, science and mathematics instruction,
and 4) the need for improving and strengthening
the educational system in ways thai will permit
training of larger numbers of well-gualified
scientists and engineers.

The Nation’s vital concern about its scientific
and technical manpower resources is reflected in
the National Science Foundation’s programs of
scientific manpower studies. More than a decade
has elapsed since enactment of the Act which
directs the Foundation to . .. maintain a
register of scientific and technical personnel and in
other ways provide a central clearinghouse for
information covering all scientific and technical
personnel in the United States ....” This

Chapter I- INTRODUCTION

mandate has been interpreted to include the
compilation, analysis, and distribution of in-
formation on the supply, employment, utilization,
demand, characteristics, and training of such
personnel. -

In 1955 the Foundation issued a publication,
Scientific Personnel Resources,' which was at that
time the most comprehensive summarization of
data relating to resources of scientific and technical
personnel. There were many serious gaps in
information, however, and the inadequacies of the
data in many areas did not permit meaningful
responses to urgent questions dealing with national
defense needs, science and technological education,
and the furtherance of science itself.

In the next few years, there was mounting
pressure to expand systematically the collection
of needed statistics on scientists and engineers.
As a result, in 1957, the Foundation together
with the President’s Committee on Scientists and
Engineers appointed a special advisory panel,
chaired by Dr. Philip M. Hauser of the University
of Chicago, to review requirements for scientific
manpower data. The panel’s findings were issued
in a 1958 Foundation repoit, A Program for
National Information on Scientific and Technical
Personnel (NSF 58-28). The report included
recommendations for major areas of scientific
manpower data collection and research, and many
elements of the Foundation’s current programs in
these areas were proposed in that publication.

A substantial body of manpower information
has now been accumulated through studies and
surveys by the National Science Foundation staff
or through grants and contracts with other
Government agencies, colleges and universities,
and independent research organizations. Nu-
merous other Government and non-Government
agencies have undertaken manpower studies in
their own special areas of interest. These too
have added greatly to our knowledge. The
present publication brings together as much of
this data as practicable.

1 Washington, D.C. 20402: Supt. of Documents, U.S.
Government Printing Office.
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2 CHAPTER I

Scope and Limitations of Data

This book is concerned primarily with the
physical sciences, the life sciences, and engineering,
and selectively with the health fields and the
social sciences. It should be pointed out that
data on manpower in the social sciences are still
very limited, whereas information on the other
sciences and engineering is now fairly extensive.

Comprehensive information on the health fields
is provided by other Federal Government agencies,
notably the Department of Health, Education,
and Welfare through its National Institutes of
Health and Public Health Service? In some
instances, when a particular study of scientific
and technical personnel obtained information
relating to the social sciences or the health fields,
it has been included here. The annual Civil
Service Commission employment survey of Federal
Government white-collar workers is an example of
this kind of study. On the other hand, the
Bureau of Labor Statistics employment surveys
of scientific and technical personnel in industry
(the basic source for data in this sector of the
economy) are now endeavoring for the first time
to obtain data on selected social scientists, and no
attempt has been made to provide estimates of
them in this report.

Organization of Report

Besides this introductory chapter, the report
has been divided into five other chapters. They
cover topics of economic background, employ-
ment, and characteristics, education, and demand
for scientific and engineering personnel.

Chapter TI examines certain trends in the
economy in order to provide perspective for an
evaluation of the multitude of detail on scientific
and technical personnel. It covers growth of the
economy as reflected by gross national product
(GNP), expenditures for research and develop-
ment (one ¢f the principal factors in demand for
scientists and engineers), and expenditures for
education (a principal factor in supply). The rest
of the chapter discusses trends in population and
the labor force, pointing out developments in total
population, total labor force, white-collar workers,

2 The Health Manpower Source Book series, published
by the Public Health Service, has been providing detailed
manpower data on the various health occupations for a
number of years.

professional and technical workers, and scientists
and engineers.

Chapter ITI deals with employment of scientists
and engineers. It first traces employment in the
economy as a whole, as well as in various sectors of
the economy, namely, industry, colleges and uni-
versities, government (Federal, State, and local),
and nonprofit organizations. A special section on
the atomic energy field—a unique category—and a
brief statement about the military services are
included. The remainder of the chapter presents
data on utilization in terms of the functions that
scientists, engineers, and technicians perform at
their places of employment. Information is
given here first on scientists and engineers through-
out the economy and then on the sectors for which
such information is available. A section on
scientists and engineers in research and develop-
ment is included at the end of the chapter.

Chapter IV discusses backgrounds and charac-
teristics of scientists and engineers. Much of the
material is drawn from the National Science
Foundation’s National Register of Scientific and
Technical Personnel, which has provided data
mainly on scientists and only on a limited number
of engineers.? Nine characteristics are discussed:
employment status, geographic distribution, level
of education, age, years of experience, type of
employer, type of work activity, foreign language
proficiency, and income. The last topic occupies
the second half of the chapter and is examined
extensively from many aspects.

Chapter V covers education and training in the
United States. It begins with a brief description
of the size and composition of the educational
system—numbers of schools, teachers, and stu-
dents, with data separated by public and private
control, and by elementary, secondary, college,
and graduate level of education. Then enroll-
ments and graduates are shown in detail at high
school, college, and graduate school levels. The
currenily critical subject of school dropouts is
treated at some length, including material on both
high school and college dropouts. In the final
sections of the chapter, data from 2 special Na-

/

3 A report based on information obtained through the
Register is published biennially under the title, American
Science Manpower. The 1964 National Register will, for
the first time, provide information on a natn.onwxde sample
of engineers selected from the gnembershlp rolls of the
major national engineering societies and on selected social

scientists.

e~ A e e e ey P RO T S

b TR A e g R e A e 2




AR

DL I A Radfiial Sk . Bl

tional Science Foundation study of college grad-
uates show employment status and relationship of
training to occupation.

Chapter VI briefly discusses methods used by
Government and non-Government agencies and
organizations to cstimate short- and long-range
demand for scientists and engineers. It provides
recent examples oi information obtained by these
organizations through the use of different ap-
proaches analyzing demand in various areas of
employment.

Technical notes have been placed at the end of
most chapters to clarify and define some of the

terminology and classifications. A more detailed - -

and techuical discussion of the methodology em-

INTRODUCTION 3

ployed to obtain data and the problems involved
may be obtained by referring to the original
sources. A bibliography listing the source ma-
terials used will also be found at the end of each
chapter. General references relating to the vari-
ous subject matters discussed in all chapters are
listed in Appendix A. In Appendix B are listed
Government and non-Government agencies and
organizations having data-collection programs re-
lated to scientific and technical manpower, to-
gether with brief descriptions of their activities.
An index is provided in appendix C to enable the
reader to locate information dealing specifically
with any particular subject matter in this report.
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Chapter II-—.ECONOMIC BACKGROUND AND GROWTH OF
SCIENCE AND TECHNOLOGY

THE RAPID GROWTH of science and technology
and the concomitant increase in the utilization
of scientific and technical manpower in the United
States should be reviewed against the background
of various economic developments. This chapter
presents some pertinent background information
relating to the overall growth of the economy,
expenditures for scientific research and develop-
ment, and funds expended for the Nation’s edu-
cational system. In addition, an analysis of the
available trend data on population, labor force,
and employment of professional and techrical
workers provides a framework within which the
growth of scientific and engineering manpower
may be better understood.

Over the past three decades, the United States
has undergone a severe economic depression, been
involved in World War II followed by the postwar
adjustment of the late 1940’s, and has had a series
of business cycles in the 1950’s and beyond in
which temporary periods of economic recession
have been succeeded by higher levels of economic
activity. Despite these happenings, the Nation’s
productivity, as measured by the U.S. Department
of Labor’s index of output of goods and services
per man-hour, contin . ed %o increase. Since the be-
ginning of the Depression more than 30 years ago,
productivity has more than doubled.

Giross National Product

The Nation’s economic performance may be .

evaluated through the use of various measure-
ments. One of the best known overall indicators
of economic growth is the gross national product—
the total volume of all goods and services pro-
duced in the United States as expressed in dollar
figures. The trend in the growth of the GNP
shows a general upward movement since 1930.
By the end of 1960, the total value of all goods
and services had increased by $218 billion over
the previous decade and reached a level of $585
billion during 1963. (See table II-1.)
4

TasLE II-1.—Gross national product, 1930-68

(Billions of dollars)
Total groas national product
Year
In current 1963 prices
prices
1968 - - e eeeeemeecaaa 585. 1 585.1
1962, - o e 554.9 563. 6
196) - o eeeee - 518. 2 531. 2
1960 - e e 502. 6 521.3
1959 e 482. 7 508. 4
1958 o e 444. 5 476. 7
1957 . e ee e 442. 8 483. 9
1956, - o 419. 2 474. 4
1955 - o cecececeeaca e 397.5 464. 9
1054 . o e eeeeea e 363. 1 431. 4
1958. e 365. 4 440. 1
1952 e 347. 0 420. 8
1951 o e 329. 0 404. 9
1950 c - e e ccccccccccccecceea 284. 6 374.0
1940 o e cccccceaaa 100. 6 242. 0
1930 - e 91.1 194. 6

Sources: U.S. Department of Commerce, Office of Business Economics,
Survey of Current Business, April 1064 and U.s. President, Economic Report
of the President, 1064 and 1061 issues.

Research and Development
Expenditures

One important factor contributing to the
economic growth and development of the Nation
through its impact on the advancement of science
and technology has been the increasing allocation
of resources to science and technology, particularly
research and development, in all sectors of the
economy. Surveys undertaken by the National
Science Foundation indicate that in a 10-year
period R&D expenditures increased about three
times—from about $5 billion in 1953-54 to more
than $16 billion during 1962-63. (See table 1I-2
and chart IT-1.) Expenditures for basic research
increased from $432 million in 1953-54 to an esti-
mated $1.7 billion in 1962-63. However, the pro-
portion of basic research expenditures in relation
to R&D total increased very little—from 8 to 10
percent—during this period.! Consistent and

1 National Science Foundation, Reviews of Data on

Research & Development, No, 41, ‘“National Trends in
R&D Funds, 1953-62,” NSF 63-40.
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ECONOMIC BACKGROUND AND GROWTH

Chart II-1. Trend in total research and devel-
opment expenditures, 1953-54 to 1962-63

(bilkioms of dollars)
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Source: National Science Foundation.

comparable data for scientific expenditures are
not available for years before 1953, but it is esti-
mated that just prior to World War II the total
annual expenditures for such activities were only
slightly more than one-third of a billion dollars,®
an amount about double that expended a decade
earlier in 1930.

The principal source of funds for the support of
scientific research and development during the
pest decade has been the Federal Government.
During the years following World War 11, Federal
expenditures for R&D decreased substantially
from a peak in 1944 and 1945 until the early 1950’s,
when the advent of the Korean War and the con-
tinuance of international tensions required much
greater support from the Government for defense-
related activities. (See teble II-3.) By the end
of the 1950’s Federal expenditures were further in-
creased by costly programs for space activities.
The upward trend in expenditures for research and
development has continued virtually unaltered
over the past decade.

Most of the Federal expenditures help finance
R&D activities in private in*dustry. Progres-

3 Vannevar Bush, Science, the Endless Frontier. A report
to the President on a program for postwar scientific
1l'e986esrch, 1945, reprinted, National Science Foundation,

sively smaller amounts support performance of
R&D in the Government itself and much of the
R&D performed by colleges and universities and
other nonprofit institutions. The total increase in
the funds for R &D performance from 1953-54 to
1962-63 is due primarily to a rise of over 200

TapLg I1I-2.—Research and development expendilures,
1968-64 to 1962-63

(Millions of Dollars)
R&D expenditures
Year!

Applied re-

Total Basicresearch| search and

development
1962-633 - —ccccaa-- 16, 400 1,720 14, 680
1961-62% _ o ----- 14,740 1, 488 13, 252
1960-61. .- cccccaa-- 13, 890 1, 256 12, 634
1959-60. e 12, 680 1, 064 11, 616
195859 ccccccccaua- 11,130 975 10, 1566
1957=58. cccccccaaaa- 10, 100 834 9, 266
1956=57 ccccmccaccaa- 8, 670 694 7,976
1905556 mccccccaca-a- 6, 390 547 5, 843
1954=55. cccccccmaan- 5, 620 485 5, 135
1953-54. e eemem 5,150 432 4,720

1 Hyphenated years are used because of the wide variety of fiscal, academic,
and business yearsemployed by survey respondentsin all sectors of the econ-
omy., Datarepresent aggregates for 12month periods beginning at some
time in the earlier year.

3 Preliminary esﬁmnte.

Sources: National Sclence Foundation, Reviews of Dala on Research &
Development, No. 41, “National Trends in R&D Funds, 1053-62,” NSF 63-
40, and U8, President, Economic Report of the President, 1964,

TapLe 1I-3.—~Trend in_Federal expenditures for scientific
research and development, 1930-63

(Miilons of dollars)
Fiscal year Total budget R&D
expenditures |expenditures?
106383..cccccccccceccccccceaac=- 94, 311 12, 226
1062 cccccccccaccaccaceamaaa=-= 87, 7187 10, 373
1961 o e ceccccccmccac—an—- 81, 515 9,278
1960 cccceccccccmacacacaaaan- 76, 539 7,738
1959 . cccccccceccececa————=-- 80, 342 5, 803
1058 o cccecccccaremmcam—m—==- 71, 369 4,990
1957 cccccecccccrammccecanan= 68, 966 4,462
1056 ccccccccccccmcammam——am=- 66, 224 3,446
1055 cccccccccmamcacan=ac=- 64, 389 3,308
1954 cecececceccmmmecmman==- 67, 5637 3,148
1953 - ccceccccemmmmmeemam—=- 74,120 3,101
1052 e eeeccecmemmm 65, 303 1, 816
1951 e 43,970 1,301
1950 - ce-cceceaccerama—————=- 39, 544 1,083
1945 oo ccrcccememcee————- 98, 416 1, 591
1940 e cemmccccemcem—=eme==- 9, 062 74
1930. - ccceccccccmmmmemm—mm==- 3,183 369

1 Includes amounts for conduct of research and development and for R&D
plant. Beginning with fiscal year 1953, amounts include pay and allowances
of military personnel in research and devclopment.

2 Preliminary estimate.

3 Estimate based on unpublished figures.

Sources: National Science Foundation, Federal Funds for Research, De-

4
lopment, and Other Scientific Activilies 'Vol. XII, NSF 64-11, except total
bud ‘penditures for maof,iU.s. Department of Commerce, Bureau of the

budget e
Cengus, étp:mtical Abstract, 1961.
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TapLe I1-4.—Funds for performance of research and development in the Uniled States, by sector, 1958-5/ to 1962-68 !

Annusal expenditures (in millions of dollars) Percent
Sector l%o
1953-5¢ | 1054-65 | 1955-56 | 1956-57 1957-58 1958-59 1959-60 1960-61 1961-62 1962-63 2 1962-63
Total . .- --- 5,150 | 5,620 é, 300 | 8670 | 10,100 | 11, 130 12,680 | 13, 89_0 14, 740 | 16, 400 218
Federal agencies... 970 950 | 1,090 | 1,280 | 1, 440 1,730 1, 830 1,900 | 2,090 | 2,700 178
%nc%lustry- S 3,630 | 4,070 | 4,640 | 6,600 7,730 | 8,360 | 9,610 | 10,510 | 10,870 | 11, 600 220
olleges an
uaiversities_ ... 450 480 530 650 840 1, 000 1,200 1, 400 1, 700 278
Other nonprofit
institutions. - - -- 100 120 130 140 200 240 280 380 400 300

1 See table II-2, footnote 1,
2 Preliminary extimates.

Nore: R&D performance as used here indicates the amount of funds actu-
ally expended by a sector in carrying out R&D activities regardless of the
source of these funds,

percent in the volume of funds—almost $8 bil-
lion—used by the industry sector in carrying out
research and development activitizs. (See table
11-4.) Each of the other economic sectors shows
smaller absolute increases during this period.
Expenditures for research and development in
relation to the gross national product serve as
one measure of the allocation of the Nation’s
resources to the advancement of science and
technology. An examination of these two eco-
nomic indicators over a 10-year period shows a
steady rise in the proportion of R&D expenditures
to total GNP. While R&D expenditures more
than tripled between 1953-62, as a percentage of
the GNP they more than doubled—from 1.4
percent to nearly 3 percent. (See table II-5.)

Expendituresin the Educational System

The educational system of the Nation is the
primary source for training scientific and techni-
cal manpower, and therefore of great interest to the
National Science Foundation and other Govein-
ment and non-Government agencies and organiza-
tions. Thesteadily increasing funds expended by
the educational system reflect both economic
growth and the desire of the Nation to increase
the educational attainment of the population.
Total expenditures by educational institutions
at all levels were $3.2 billion in 1930. They rose
$118 million during the 1930’s, jumped nearly
$6 billion from 1940 to 1950, and by 1960 had
further increased more than $15 billion to an
estimated level of almost $25 billion. (See table
I1-6.) Preliminary 1963 estimates indicate still
higher total expenditures of about $32 billion.

Sources: National Science Foundation, Reviewe of Data on Research &
Development, No. 41, “National Trends in R&D Funds, 1953-62,” NSF 63-40;
and U.S. President, Fconomic Report of the President, 1064,

In publicly controlled institutions, which ex-
pended about 80 percent of all educational funds,
elementary and secondary school expenditures
reached an estimated level of about $19.7 billion,
and college and university expenditures about
5.1 billion, in 1963. Total expenditures by both
public and private institutions of higher education,
estimated at about $9 billion in 1963, were nearly
3% times the reported expenditures in 1950 and
almost 15 times those in 1930. Higher educational
institutions currently expend more than 25 percent
of all education funds.

Educational expenditures in relation to GNP
over the last 30 years indicate that not until the
mid-1950’s was a definite upward trend established
and maintained. (See table II-7.) The amount
of funds expended for education rose from a level
of 3.3 percent of the GNP in 1930 to a high of
4.5 percent in the early part of that decade and

TABLE II-5.—Research and development expenditures and
gross national product, 19563-6/4 to 1962-63

R&D expenditures | R&D expenditures
Yeart (in ons of as percent of GNP
dollars)

1962-63 2 . ccccccea-- 16, 420 3.0
1961-62. - e ceeee e 14, 740 2.8
1960-61. - cccccceceaaae 13, 890 2.8
1959-60. - ccccccccaaaa- 12, 680 2.6
1958-59  ccccccccceaaam 11, 130 2.5
1957-58 c cccccccccaaaa- 10, 100 2.3
1956-57c ccccccccccaaaa 8, 670 21
1955-56. - c cccccamaaaa- 6, 390 1.6
1954-55 c c c cccccceeaea 6, 620 L6
1953-54 .« ccccccmcaeaa- 5, 160 1.4

1 See table I1I-2, footnote 1.
32 Preliminary estimate.

Sources: National Science Foundation, Reviews of Dala on Rescarch &
Degelopment, No. 41, “National Trends in R&D Funds, 1953-62,” NSF
63-.0; and US. Presi('lent, Economic Report of the President, 1064,
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ECONOMIC BACKGROUND AND GROWTH 7
TapLe II-6.—Total expenditures in the educational system, by level and control, selected years, 198063
(Millions of dollars)
All levels Elementary and Institutions of higher
secondary schools education
Academic year ending—

Total Public Private Public Private Public Private
1963 . ccccccccc e tmcmamsmaca- 31, 980 24, 760 7,220 19, 660 3, 300 5, 100 3, 920
10621 . ieccccccccaacaccm——a=~ 29, 430 22, 870 6, 560 18, 220 2, 980 4, 650 3, 580
1960 cc e cccccccccccacec—m—ea== 24, 722 19, 447 5,275 15, 694 2, 412 3, 753 2, 864
1058 crccnccccccceaee—cmm—ca——= 21,120 16, 748 4, 371 13, 634 2, 079 3,114 2, 293
1956 cceeeccccccecmemm—ea— === 16, 812 13, 352 3, 459 11, 005 1, 627 2, 348 1, 832
1954 - emme—cccmmmmmmm 13,050 | 11,034 | 2,866 9,172 1, 364 1,912 1, 502
1952 e m— e mm = 11, 312 8, 967 2, 345 7, 402 1, 036 1,565 1, 309
1050 e cmmecmcmccmmmmmm e 9, 335 7,312 2, 023 5, 883 790 1, 430 1,233
1940 cccccicccccceamem—a———=- 3, 352 2, 756 597 2, 364 230 392 367
1030 e ccccaccc—mmemmme—an=- 3,234 2, 655 578 2, 366 235 289 343
1 Preliminary estimate, Source: U.S. Department of Health, Education, and Welfare, Health

Norx: Data include Alaska and Hawail beginning in 1960, Education, and Welfare Trends, 1063 editlon.

then declined slowly to a low poini of less than
2 percent during the latter years of World War I1.
The strong emphasis on the needs of the educa-
tional system slowly brought this level up until,
in 1962, such expenditures comprised over 5 per-

with nearly 3 million people a year added to the
population in that decade. A closer examination
of the increase in population, by different age
groups, reveals that the entire 15 to 24-year age
group—from which most of the college population

is drawn and new entrants come into the labor
force—increased by only 2 million persons to a
total of 24.5 million in the 30 years since 1930.
(See table II-8.)

cent of gross national product. (See chart I1-2.)

e e e e e e -

2 Population end Labor Force

The growth of scientific and engineering man-
power can be gaged in relation to the broader
framework of population and labor force trends
and to certain changes in employment among the
major occupational groups. Total population in
the United States increased from 123 million in
1930 to over 180 million in 1960. About half of
the total increases took place during the 19507,

T v

Chart 11-2. Expenditures for research and
development and education as percent of the
gross national product, 195462

{percent]

. o:1 &drgg%ted to a school-year basis by averaging data for 2 calendar years
2 Prenminary estimates.

NorE: Data include Alaska and Hawaii beginning in 1960.

Source: U.8. Department of Health, Education, and Welfare, Health, Edu-
cation, and Welfare Trends. 1963 edition.

X

E , . ,

) TasLe 11-7.—Educational expenditures and gross national 1954

. Cotatels GNP

i pﬂ)d’uct, Gelectcd yGGTG, 1930-62 e (in billions)
g Total educa- | Educational TSRO

- 9,0,0,.9.6.0.0.9.0.0,

3 Academic yeas ending— g%ougg%ggﬁ- g”;&ﬂﬂ’t'ﬁs: 1936 teieieeiene T

- lons of GNP1

. dollars)

; 19623 e cccccccceemcceaae- 29, 430 5.5

; 1060 - ccceannn- 24; 722 5.0 1958 G GusD

: i iggg .......................... 21, 120 4.8

i e I 1 30w B
- 1952, cccceccccccecacceac———aa 11, 312 3.3 4 (3503 )
g 1050 oo o oo em 9, 335 3.5

R 1940 e 3, 3562 3.5
i 1930, i cccccccccccmeeeee e 3,234 3.3 1962 @

T

Sources: National Science Foundation; Department of
Health, Education, and Welfare, Office of Education; and
Department of Commerce, Office of Business Economics.
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TasBLE 1I-8.—Population of the United States, by age and sex, 1980-60

(Millions of persons)
Total population Male Female
Age
1930 1940 1950 1960 1930 1040 1950 1960 1930 1940 1950 1960
Total, all ages...._- 123.11132.0 {1 151.7 | 180.7 | 62.3 |1 66.2 | 75.5| 89.3 | 60.8 | 65.8 | 76. 2 91. 4
Under15. . oo - 36.0 32.9 40. 8 56.1]118.2116.7(20.8(28.5]|17.8]16.2] 20.0 27. 4
156019 o 11. 6 12.3 10. 7 13. 4 58 6. 2 54 6.8 58 6.1 5 3 6.6
20t024. oo 10.9 11. 6 11. 6 11. 1 5 4 57 58 56 55 59 58 56
25t034 - e 19. 0 21. 4 23.9 22. 9 9.5110.5(11.7] 11.3 9.6(110.9] 12. 2 11. 6
35tod44. e 17. 3 18. 4 21. 6 24. 2 88 9.2]]10.7| 11.9 84 921109 12. 4
45 t0 94 e v e e 13. 1 15. 6 17. 4 20. 6 6.8 80 871101 6.3 7.6 87 10. 4
55t064. o e 85 10. 7 i3. 4 15. 6 4.4 55 6.7 7.6 4,1 52 6.7 81
65 and over. .-ccoccoo-- 6.7 9.0 12. 3 16. 7 3.4 4.4 58 75 33 4.6 6.5 91

Nore: Detai; may not add to totzls because of rounding.

Sources: U.S, Department of Commerce, Bureau of the Census, Current
Population Reports (series P-25), No, 114, Eastimates of the Population of the

Labor force growth, like that for the population
as a whole, was substantial in the 30 years ending
in 1960. The number of workers in the labor force
increased by nearly half during this period—from
50 million to 78 million. However, in proportion
to the total population, the labor force remained
at virtually the same level. (Sece table IT-9.)

In addition to absolute growth in population,
among the factors tending to increase the number
of persons in the labor force have been an in-
creasing participation of women in the labor force
and a reduction in the mortality rates. Between
1950 and 1960, when the labor force grew by
8.4 million, women workers accounted for nearly
5 million of this increase. An examination of

TaBLE II-9.—Total population anu labor force growth,
1930-63

(Millions of persons) years that the labor force rose about 50 percent, $
Year Total | Labor fores the sector defined as the “white-collar worker : "
population 1 group”’ more thar doubled—irom more than 14 3
million to almost 30 million. (See table II-11.) i
1962 I3he|  fay Clerical workers, the largess sogment of the %
L 183.7 74.2  white-collar group in 1930 (30 percent), underwent )
059 19 3| 734 the grestest growth in both numerical and per- i
1958 _ .o T 174. 1 71.3  centage terms; in 1960 they numbered over 10 4
1986, deg3|  jo 4 million and comprised over 34 percent of all
1955 <o ool 165.3 68.9  white-collar workers. The major part of this 3
1850 o e e i51. 7 64.7  increase was due to the influx of women into &
1940 .. 132. 0 56. 2 g
1930 - o e 123. 1 50.1 clerical positions. Whereas female workers made b
up slightly more than half of all clerical workers
1July 1 of each year. :

Sources: U.S. Department of Commerce, Bureau of the Census, Current
Population Reports (series P-25), No, 277, Estimates of the Population of the
Uniled States, January 1, 1950 to November 1, 1968; No, 250, Estimates %f the
II;%I' an‘(‘lmt?fStMDgg‘a‘:et‘x’nent olaﬂdbgmB “rf o{ i’ogoulatslgnﬂc;hlanaci'l ke

3 .S abor, Bureau of Labor cs
ment and Earnings, Vol. 10, No. 8, 1964, atistlcs, Lmploy-

United States, by Age, Color, and Sez. 1900 to 1940; No. 146, Estimates of the
Population of the United States, by Age, Color, and Sez, July 1, 1950 to 1956;
and No. 246, Estimates of the Population of the United States, by Age, Color,
and Sez, July 1, 1960 and 1961.

the age group 20 to 24 years, in which new college-
trained entrants into the labor force are usually
found, reveals a slight decline for both mer. and
women.

In the key 25-to-44-year age group, there was
an increase of 2.5 million, which was accounted
for entirely among the workers in ages 35 to 44.
This is due primarily to the ©low birth rates of
the 1930’s. (See table II-10.)

Growth of the “White-Collar’> Popula-
tion

Comparable information on the composition of
the major occupational groups over a long period
of time is lacking, although the long-term trends
on the numbers of persons in these occupations
are considered generally reliable. During the 30

in 1930, by 1960 more than two-thirds of the 10
million clerical workers were women.

Professional and technical workers, in 1960 the
second largest white-collar group, increased at

A,
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ECONOMIC BACKGROUND AND GROWTH 9
TapLp 11-10.—Labor force in the United States, by age and sex, 1980-601
(Millions of persons)
Total labor force Male Female
Age
1030 1040 1050 | 19609 | 1930 1040 1950 | 19603 | 1930 1940 1050 | 19609
Total, all ages_.--- . l47.4156.2164.7]73.1|37.0] 42.0] 46.1 40 10.4{14.2 | 18.7| 23.6
14019 e ccccccccceeaeaae 44| 50| 54| 6.2] 2.8} 33| 3.4 3.8 1.6} 171 2.0 2 4
204024 wccceccccccaccaman- 7.1 84| 7.9 771 47| 55| 62} 51 2.3| 29| 2.7 2,6
25t034. . cccecccccccccaaa- 1.6|140]15.1]151]| 91]10.2|11.0 10.9! 2.6| 3.8 4.1 %1
351044 e cccccccccccaeaa 103|11.6| 1411166 84| 891} 10.0 11.3| 1.8 2.6 | 4.2 5.3
45 t0 54 - o ccceceeccccccamaaa 6| 9.3|11.5]|14.9| 6.4| 7.5 82| 96| 12| 1.8} 3.3 5.3
B5t064. - cccccccccccaaan- 44| 56| 7.6 9.4 3.8| 47| 58 6.4 .6 1.0} 1.8 3.0
65 and OVer. ccccecccccccae e 20| 2.3| 3.0} 32| =8| 20| 25 2.3 .2 .2 .6 .9

1 Includes persons 14 years of age and over. The 1040-60 data are based on
annual averages; the 1930 data are from decennial census, and figures are not
strictly comparable with other years; total annual average figure for 1930
estimated to be 50,1 million (table I1-%), but breakdown by age and sex not

available,
3 Includes Alaska and Hawail.

Sources: 1930, John D, Durand, The Labor Force in the United States, 1890-
1960, Social Science Research Council, 1848; 1940 and 1950, U.8, Deparf;ment
of Commerce, Bureau of the Census, Current Population Reports (series
P-50), Annual Report on the Labor Force, 1840 and 1850; 1960, U.S. Depart-
ment of Lab%ol ureau of Labor Statistics, Employment and Euarnings,

Vol 8, No. 5,

1-11.—Econom<<ally active white-collar workers in the population, by sex and occupational group, 193060

TasLe I
(Thousands of persons)
10301 10409 19509 19602
Occupational group
Total | Male | Female | Total | Male | Female Total | Male { Female | Total | Mals Female
‘White-collar wirkers 14,320 ] 9,564 4,756 | 16,082 | 10,434 5,648 | 21,601 | 12,974 8,627 | 29,508 | 16,957 12, 54¢

Professional, technical, and kindred workers..| 3,311 1,820 1,482 | 8,819 ] 2,21 1,608

5,081 | 3,074 2,007 | 7,608 | 4,852 2,754

Managers, officials and proprietors, except ]
farm 3,614 3321 2021 3,770 | 8,35 414 | 5185 | 4,458 700 | 7,165 1 6,047 1,118
Clerical and kindred workers. ..c.eccacocnnnee 4,336 | 2,000 2,246 | 4,082 | 2,282 2,700 | 7,282 ) %,730 4,502 | 10,167 | 3,277 6, 806
Ssles workers. 3,059 | 2,323 736 | 3,450 | 2,625 25| 4133 | 2,716 1,418 | 4,568 { 2,781 1,787

1 Civilian gainful workers 10 years old and over.
3 Persons 14 yenzs old and over in the experienced civilian labor force,

Note: Detail may not add to totals because of rounding.
Sources: U.8. Department of Commaerce, Bureau of the Census, Historical

almost the same rate as clerical workers. This
important group, which includes workers in
scientific and engineering occupations, numbered
over 7.6 million in 1960 and comprised more than
one-fourth of all white-collar workers. In the
professional and technical worker group, male
workers increased by 3 million, or from 55 percent
to 64 percent of all such workers from 1930 to
1960. (See table II-12.)

Trends in Professional and Technical

Employment

Economic growth during the 1950’s and early
1960’s provided many new job opportunities, and
by 1963 total employment had increased 15 per-
cent to 68.8 million. Outstanding during this
period wes the continued shift from manual to
white-collar occupations (professional and tech-
nical, menagerial, clerical, and sales jobs). About

Statistics of the United_States, Colonial Times to 1957, D-12-122; and U.8.
Department ¢i Liabor, Bureau of Labor Statlstics,'Specm TLabor Force Report,

No. 14, *‘Labor Force and Employment in 1060."

85 percent of the 9-million increase in total em-
ployment was due to the growth of white-collar
jobs, and over two-fifths—almost 3.8 million—of
these jobs were in professional and technical occu-
pations. (See table II-13 and chart I1-3.)

The industrial pattern of the United States con-
tinued to change rapidly during the past decade.
The growing intricacies of business orgenizations,
the improving and increasingly complex technol-
ogy, the impact of automation, and the great de-
mand for professional, business, and educational
services have stimulated continuous changes in the
occupational structure. As indicated in table II-
14, employment in professional and technical occu-
pations showed the most rapid growth of all
occupational groups—66.5 percent—although cler-
ical and service occupations (excluding household
workers) also increased considerably more than
average. Manual (blue-collar) occupations ex-
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CHAPTER 11

Chart II-3. Labor force, total employment, white-collar workers, and professional and technical
workers, 1950-63

(im millions)
100
80 Labor Ime:
R

S

~

Total employment

40

————————mE

White-collar wotketﬁi____________-—-

0

L] — Professional and technical workers

"

4
N I T T T N N

1950 51 52 53 'S4 55 %6 9T

Source: Department of Labor, Bureau of Labor Statistics.

panded only slightly (skilled occupations provid-
ing most of the 3.7-percent increase), and employ-
ment in agriculture continued to decline.

A more detailed examination of employment in
several major occupational subgroups within
the professional and technical group is available
for the years 1957-63. Although data for 1950
are not directly comparable with these other
years, since they were obtained on a different
basis from the data for the 1957-63 period, an
indication of the trend during this period may be
observed. Employment in the ‘‘other professional
and technical” occupation group, which includes

6 %9 60 ‘61 ‘62 ‘63

scientists, engineers, and technicians (excluding
medical), had the largest numerical increase.
(See table II-15 and chart II-4.) However, all of
the professional and technical groups grew con-
siderably; and in the 1957-63 period, elementary
and secondary school teachers showed the highest
rate of growth.

Scientific and Engineering Manpower

The estimated total number of scientists and
engineers > was nearly 1.4 million in 1963—an

3 See Technical Notes, ch. III for definition of
scientists and engineers.
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TasLE 11-12.— Percent distribution of economically active white-collar workers in the population, by sex and

occupational group, 1980-60

19301 190403 1950 3 1960 3
Occupationsl group
Total Male Female Total Male Female Total Male Female Total Male
White-collar
workers...| 100.0| 66.8] 33.2| 100.0| 64.9 35.1]100.0} 60.1 39.91100.0 57.5
Professional, tech-
nical, and kin-
dred workers._._| 100.0 | 55.2 | 44.8 | 100.0 | 58.5 | 41. 51 100.0} 60.5] 39.5 | 100.0 63.8}| 36.2
Managers, officials,
and proprietors,
except farm. ... 100.0 | 91.9 8.1} 100.0 89.0 11.0 | 100.0 86. 4 13.6 | 100.0 84. 4 15. 6
Clerical and kin-
dred workers__..| 100.0 | 48.2 51.8 1 100.0 | 45.8 54.2 1 100.0| 37.7 62.3 | 100.0 32.2| 67.8
Sales workers_._._. 10000 | 75.9| 24.11100.0| 73.2| 26.8 | 100.0 | 65. 7 34.3 | 100.0 60.9| 39.1
White-collar
workers___| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.¢ | 100.0 | 106.0 | 100.0
Professional, tech-
nical, and kin-
dred workers....| 23.1 19.1 31.2 24.1 21.8] 28.5| 23.5| 23.7 23.3| 25.8 2861 21.9
Managers, officials,
and proprietors,
except farm_._.._ .. 25. 2 34.7 23.4] 32.1 7.3 23.9 34.3 8.1 24.3 35. 7 89
Clerical and kin-
dred workers.__.| 30.3 | 21.9| 47.2| 31.0| 21 91 47.8 33.5| 211 52.2 | 34.4 19.3 54.9
Sales workers....-- 21.4 ] 24.3 15.5| 21.5| 24.2 16. 4 19.1 20.9 16. 4 15.5 16. 4 14. 3
1 Civilian gainful workers 10 years old and over. Statistics of the United States, Colonial Times to 1957, D-72-122; and U.8.
2 Persons 14 years old and over in the experienced civillan 1abor force. Department of Labor, Bureau of Labor Statistics, Specfal Labor Force Report,

Sources: U.S. Department of Commerce, Bureau of the Census, Historical

No. 14, “‘Labor Force and Employment in 1960.”

TasLe 11-13—Total employed, white-collar workers, and professional and technical workers, 1950-63

(Thousands of persons)
Occupational group 1950 1951 1952 1955 1054 1955 1956
Total emﬁloyed ................................. 59, 648 | 60,854 | 60,989 | 61,778 | 61,160 62,997 | 64,928
White-collar workers - - - - o cccccccccccaacaccaan- 22 373 | 22,413 | 23,070 | 23,614 | 23, 891 24,585 | 25, 597
Professional and technical workers.____ccccccaoo--- 4,490 | 4,788 | 5,092 | 5,448 | 5, 588 5, 792 6, 096
I SR
—
1057 1058 1959 1960 1961 1062 1063
Total employed.-c cccccccecccccccccccaanmnaaan" 65,016 | 63,966 | 65,581 | 66,681 | 66, 796 67,846 | 68,809
White-collar workers . - - - cccccccccaacccccceaea- 26,451 | 27,056 | 27,798 | 28, 726 | 29, 124 29,901 | 30,182
Professional and technical workers__cccccccccea-- 6,468 | 6,961} 7,143 | 7,476 | 7,706 8, 040 8, 263

1 Includes professional, technical, and kindred workers; managers, officials,

and proprietors; clerical and kindred workers; and sales workers.

Source: U.S. President, Manpower Report of the President, and a Report on

increase of about 1.1 million since 1930. Although
estimates of the numbers of scientists and engineers
are available for the past three decades in selected
years, there is no consistent time series for each

Manpower Reguirements, Resources, Utilization, and Training by the U.S.
Department of Labor, 1964,

year of this period. However, an order of magni-
tude and trend can be observed in these occupa-
tions and related to the broader framework of the
growth of the labor force and of professional and
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Chart II-4. Growth in professional, technical,

and kindred workers, selected years, 1950-63
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Sources: Department of Labor, Bureau of Labor
(Szgatistics and Department of Commerce, Bureau of the
nsus.

technical workers. (See

P

footnotes.)

Between 1930 and 1960, while the civilian labor
force increased by 42 percent and professional
and technical workers by 126 percent, the number
of engineers rose over 290 percent, and the num-
ber of scientists more than 625 percent. In the
period from 1954 to 1963, engineers increased by
300,000 and scientists by 210,000—about 46 and
105 parcent respectively.

Another index of the striking growth of the
engineering profession can be shown in the ratio
of engineers to the number of workers in the
civilian labor force. In 1930, there were 436
engineers for every 100,000 workers in the civilian
labor force; by 1950, there were 861 per 100,000—
nearly a twofold increase—and by 1963 the esti-
mated ratio had tripled to 1,302 per 100,009
workers. From a different point of view—number
of workers per engineer—the ratio has steadily
decreased, although a little more slowly in recent
years. This ratio dropped from 230 workers per
engineer in 1930 to 77 in 1963. (See table IT-17
and chart IT-5.)

An additional gross indicator of the increase of
scientific and engineering manpower in the United

}table II-16 and detailed

TABLE 11-14— Distribution of employed persons, by major occupational group, 1950 and 1960

Occupational group Employment Percent distribution
1950 1960 Percent chansew 1950 1060
1950-60
Thousands Thousands

All occupations. _ .. eaaoo_ 59, 648 66, 681 1. 8 100. 0 100. 0
White-collar workers. - o oo o oo e cceceeeeo 22,373 28, 726 28. 4 37.5 43.1
Professional, technical, and kindred workers........... 4,490 7,475 66. 5 7.5 1. 2
Managers, officials, and proprietors.._ ... ..._ ... 6, 429 7, 067 9.9 10. 8 10. 6
Clerical and kindred workers. _ . oo oL 7, 632 9, 783 28. 2 12. 8 14. 7
Sales workers. - . .o eccceeaa 3, 822 4,401 15. 1 6. 4 6. 6
Blue-collar WOrkers. - - - o o o — - o o oo oo 23,336 | 24,211 3.7 39. 1 36. 3
Craftsmen, foremen, and kindred workers_ . __________. 7, 670 8, 560 11. 6 12.9 12. 8
Operatives and kindred workers—_ .- ---.------... 12,146 | 11, 986 ~13 20. 3 18.0
Laborers e cccece————a 3, 520 3, 665 4.1 59 55
Service WOrKers. o - - o - - - - - o o oo 6, 535 8,349 | 27.8 11.0 12.5
Private household workers. . . - oo o oo oo 1, 883 2,216 17. 7 3.2 3.3
Service workers, excluding private household._._______ 4, 652 6, 133 3L 8 7.8 9. 2
I= ——— ——————————
Agricultural workers. .- . e cccceeees 7,408 5, 395 —27.2 12. 5 8.1

NoTtE: Detail may not add to totals because of rounding.

Source: U.8. Department of Labor, Bureau of Labor Statistics, Labor Force, Employment, and Unemployment Statistics, 1947-1961.
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Chart II-5. Growth trend of engineers in relation to labor force, selected years, 1930-63
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Sources: National Science Foundation and Department of Labor, Bureau of Labor Statistics.
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TapLE 1I-15.—Employment of professional, technical, and kindred workers, by major occupational group, 1950 and 1957-63.
(Thousands of persons)

Major occupational group 1950 ¢ 1957 1958 1959 1060 1061 1082 1063

Professional, technical, and kindred workers_| 4,921 | 6, 468 | 6,961 | 7,143 | 7,475 | 7,705 | 8,040 8, 263

Medical and other health workerS. e cc e cccccceeean 1,008 | 1,156 | 1,247 | 1, 240 | 1,299 | 1,328 | 1,353 1,351
Teachers, elementary and secondary. .. --------- 1,042 | 1,347 | 1,494 | 1,500 | 1,620 1,642 | 1,713 | 1,817
Other professional, technical, and kindred workers. .| 2,872 | 3,967 | 4,221 | 4,404 | 4,555 | 4, 735 { 4,974 | 5,095

11050 data are based on 1950 Census of Population obtained in April 1950; Sources: U.S. Department of Commerce, Bureau of the Census, U.S.

data are not strictly comparable with other years, which reflect annual g’:‘m:w g£ ,’,f'i,.",fﬁ,““"p"é’%" ﬁ:epe;gas%c’igafll)% f;romnii %’;ail‘lgbeglt%lﬁgmleg'
averages based on data collected at regular intervals over the entire year. Labor Statlstics: Employme e ond Farn inge Vol. 8, No. 5, 1561; Vol. 10,

Note: Detail may not add to total because of rounding. No. 3, 1063; and Vol. 10, No. 8, 1064.
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TaBLE II-16.—Trend in estimated labor force: total employment; professional, technical, and kindred workers; engineers; and
scientists, by selected years, 1930-63

(Thousands of persons)
Y Labor foros ! Total P&c‘%’ggﬁ“ " | Engineerss ‘
ear emp?oyedl and kindred w2 Sctentists
Total Civilian workers 3
1963 . ceeccccccccccccccccciccmcccccccccaanan 75,712 72, 975 68, 809 8, 263 950 410
1960. c e e cceciccccmcccc e acaaa 73, 126 70, 612 66, 681 7, 475 850 335
1054, v ceiiceccicnccccccccacena————- 67, 818 64, 468 60, 890 5, 588 650 200
1950 . e c e eccccccarcec s ccc i a—a- 64, 749 63, 099 59, 748 5, 081 543 170
1940 - oo oo mmcmc—m e 56,180 | 55,640 | 47,520 3, 879 297 92
1930 - - e oo cmmmemmmme e ————— 50,080 | 49,820 | 45,480 3, 311 217 46

1 U.8. Department of Labor, Bureau of Labor Statistics, Employment and
Farnings, Vol. 10, No. 8, 1064,

21963 emploae workers only), see footnote 1. 1954, 1960 (employed
workers only), U.S. Department of Labor, Bureau of Labor Statistics, Labor
Force, Employment, and Une%loﬂmmt Statistics, 1947-61. 1930, 1940, 1950
(workers in the experienced civilian labor force), i’J.S. Department of Com-
g?% Bureau of the Census, Occupational Trends in the United States, 1900

3 1063, National Science Foundation preliminary estimate. 1960, National
Science Foundation estimate based on decennial census data; see U.8. De-
partment of Commerce, Bureau of the Census, U.S. Census of Population,
1960, General Social and Economic Characteristics, Uniled States Summary,
PC(1)-1C. 1954, National Science Foundation estimate. 1930, 1940, 1950
(data adjusted to account for those in the decennial census not reporting
occupations), U.S. Department of Commerce, Bureau of the Census, Occu-
pational Tyends in the Uniied Slates, 1900 to 1960.

4 Excludes social scientists, all years. 1963, National Science Foundation
preliminary éstimate. 1960, National Science Foundation, Scientists, En-

almmt.J and Technicians in the 1960's—Requirements and Supply, NSF 63-34,

1054,

.8. Office of Defense Mobilization, Man

er Resources for National

Security, 1954. 1950, National Science Foundation estimate based on decen-
ninl census data; see U.8. Department of Commerce, Bureau of the Census,

U.S. Census of Population
United States Summary, P
in the Federal Government and teaching staft in de‘)
in colleges and universities; excludes scientists employed by

1
C(1)-1C.

, General Social and i‘c

onomic Characteristics,
1930, 1940 (includes research engineers
artments of engineerin

State and loca

governments, in industry other than those in research laboratories, and in
nonprofit organizations), John R. Steelman, Science and Public Policy, Vol.
1V: Manpower for Research, 1047,

Note.—The figures for scientists and engineers are approximations chosen
from various sources to show an order of magnitude and trend. They are

counts an
years,

meant to ggrtray a self-consistent set of national totals rather than precise

herefors may not agree with figures cited elsewhere for the same

TaABLE II-17.—Growth of the engineering profession in an expanding labor force, by selected years, 1930-63

Labor force 1 En%neers per| Workersin
Year Engineers 3 100,000 in | civilian labor
civilian labor foroe per
Total Civilian foroe engineer
Thousands Thousands Thousands
1968 e e ecccerecccicmemcccccececc e ————————— 75,712 72, 975 950 1,302 77
1060 oo e eeccccecccccmcccca—————— 73, 126 70, 612 850 1, 204 83
1964 . e ccccccececceiceacecmcmeemeeeee——————— 67, 818 64, 468 650 1, 008 99
1980 v e cccccccccececcecacaccacccm———— 64, 749 63, 099 543 861 116
1940. . e e eccecccececmcccccccrc—e———- 56, 180 55, 640 297 534 187
1930 e ceccemaceeccceccaccccccceaaa- 50, 080 49, 820 217 436 230
1 See table II-16, footnote 1.
3 See table I1-16, footnote 3.

States is the growth of the number of professional
scientific societies and the trends in membership
in such organizations. A 1959 study by the Office
of Science Information Service of the National
Science Foundation showed 42 national scientific
societies at the beginning of the century. This
number doubled by 1920 and increased steadily
thereafter to 176 in 1959 (including 22 societies
devoted to the social sciences). (See table II-18.)
Data on membership in many of these societies,
by scientific discipline, are available for the three
years 1937, 1948, and 1959. Although there is
undoubtedly some overlap due to individuals
holding membership in more than one society,

observations for the three periods of time show
some indication of the growth in different scien-

tific areas.

(See table I1-19.)

Tasre II-18.—Growth in professional scientific societies,
selected years, 1900-569

Year Number of
societies
1959 e eeeeeecceesccccaccaaaa 176
1040. e e cvcccccc————- 127
1920. e e e cccccc————- 88
1900. . e e errccrcccccc——aa- 42

Source: National Scicnce Foundaiion, Dues and Membership in Scientific
Societies, NSF 60-55.
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TasLe I1-19.—Trends in total membership in scientific societies
Number ! Percent change
Discipline
1037 1048 1059 1937-48 1048-50
Engineering (11 societies) . .o oo cmomemmmme e 62, 337 74,251 | 228, 651 19.1 207. 9
Biology (28 societies)- - ~uuvocemccccme e 22, 800 35, 265 61, 245 54. 7 73.7
Chemistry (4 societies) - - -coeeoooocmmoccmmcmci e 22, 198 54, 529 93, 505 145. 6 71.5
Earth science (8 societies) - o - - ceo oo meeeeeooa- 1%, 870 32, 007 65, 738 169. 6 105. 4
Mathematics (3 societies) - - - ccmcmoc e 5, 990 10, 385 21, 513 73. 4 107. 2
Physics (4 societies) -« -~ -ccccmmoeocceammeaeaeeee 3, 899 9, 514 22, 381 144. 0 135. 2
Social science (5 societies) - - ccicmoocecmmmeaaaas 2, 904 4,276 13, 933 47.2 225. 8
Psychology (2 societies) . oo - -ccocooccemmomca e eeees 2, 180 5, 134 17, 528 135. 5 241. 4

1 Membership figures in this table include only those societies for which
such information was available for all three years.

Source: National Science Foundation, Dues and Membership in Scientific
Societies, NSF 60-55.

Technical Notes

Definitions and Concepts

Gross National Product

Generally, the gross national product may be
defined as a measure of national output, the mar-
ket value of final goods and services produced
during & given period. National output is re-
flected both in flows of commodities and services,
constituting national product, and in flows of
income generated during the production of
these items, comprising nstional income. The
gross national product measures, alternatively,
the dollar volume of production, expenditures
made to purchase this production, and the pay-
ments to individuals and institutions for partici-
pation in production.

Research and Development Expenditures

R&D expenditures, as defined here, are for the
most part only current operating costs—direct
and indirect—including the planning and adminis-
tration of such research and development. It
includes research and development performed by
industry under Federal production and procure-
ment contracts. In general, major capital items
are excluded from the totals, as are routine testing,
mapping and surveys, collection of general purpose
statistics, and activities concerned primarily with
the dissemination of scientific information or the
training of scientific manpovfer.

Federal expenditures include all direct, indirect,
incidental, or related costs resulting from or neces-
sary to research, development, and R&D plant,

regardless of whether the work is performed by a
Federal agency or performed by private individ-
uals or organizations under a contractual arrange-
ment.

Research and Development Defined

Surveys of the National Science Foundation
which collect data on R&D expenditures provide
respondents with definitions of these activities
in order to obtain comparable data.

Basic Research. For the Federal Government,
colleges and universities, and other nonprofit
institutions sectors, the NSF definition of basic
research stresses that such activity is directed
toward increase of knowledge in science. It is
research in which . . . the primary aim of the
investigator is a fuller knowledge or understand-
ing of the subject under study, rather than a practi-
cal application thereof.” The definition is some-
what modified for the industry sector, taking
account of an individual industrial company’s
commercial goals, to indicate that basic research
projects represent “original investigation for the
advancement of scientific knowledge . . . which
do not have specific commercial objectives,
although they may be in fields of present or
potential interest to the reporting company.”

Applied Research. The core definition used by
the National Science Foundation is summarized
in the colleges and universities sector: “Applied
research is directed toward practical application
of knowledge.” As in the case of basic research,
the industry definition has been enlarged to take

AT
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into account the special needs of industrial organi-
zations: “Research projects which represent in-
vestigation directed to discovery of new scientific
knowledge and which have specific commercial
objectives with respect to either products or
processes. Note that this definition of applied
research differs from the definition of basic
research chiefly in terms of the objectives of the
reporting company.”’

Development. The survey concept of develop-
ment is summarized as follows: ‘“Development is
the systematic use of scientific knowledge directed
toward the production of useful materials, devices,
systems or methods, including design and develop-
ment of prototypes and processes.”

Economic Sectors

In obtaining data on R&D ezpenditures, the
National Science Foundation surveys divide the
economy into four sectors as follows:

Federal Government—primarily the executive
agencies of the Federal Government.

Industry—manufacturing and nonmanufactur-
ing companies (including commercial laboratories
and engineering services) and Federal contract
research centers administered by such firms.

Colleges and wuniversities—all institutions of
higher education. The component parts of the
sector are classified as follows: (1) colleges and
universities proper, consisting of colleges of liberal
arts, schools of arts and sciences, professional

schools such as medicine and engineering, affiliated
research institutions, hospitals, and like organi-
zations; (2) agricultural experiment stations and
associated schools of agriculture; and (3) Federal
contract research centers administered by educa-
tional institutions.

Other mnonprofit institutions—private philan-
thropic foundations, nonprofit research institutes,
voluntary health agencies, professional societies,
museums, zoological gardens, botanical gardens,
arboretums, and Federal contract research centers
administered by nonprofit organizations.

Labor Force

The concept of the labor force in this report
is consistent with the definitions used by the
Bureau of the Census and the Bureau of Labor
Statistics. The civilian labor force comprises the
total of all civilians classified as employed or
unemployed. Generally, the employed include
those working for any time as paid employees,
in their own business or profession or on their own
farm, as unpaid workers on a farm or business
operated by a member of the family, and all those
who were not working or looking for work but who
had jobs or business from which they were tempo-
rarily absent. Unemployed persons comprise pri-
marily all those who did not work at all during the
time surveyed and were looking for work, regard-
less of whether they were eligible for unemploy-
ment insurance.
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Chapter III. EMPLOYMENT OF SCIENTISTS, ENGINEERS, AND
TECHNICIANS

HIS CHAPTER on the employment of the

Nation’s scientific and technical manpower
resources contains the most recent data available
at the time of writing. In some instances, earlier
data are included to indicate trends in employment
in different sectors of the economy.

Since the data come from different studies and
surveys, there are definite limitations in com-
parability because of different concepts, definitions,
methods used to obtain the information, and
variations in scope. This is especially true when
data for several years are used to show employ-
ment trends.

Overall estimates on the number of natural
scientists, engineers, and technicians employed
in the economy as a whole are presented for 1960.
For the individual employment sectors, data for
the most recent period available are shown.
In some cases, 1962 information is available; in
others, information prior to 1960 must be relied
upon. Although the main focus in this report is
on scientific and technical personnel in engineering
and the natural sciences, when information is
available on the social sciences and psychology,
it too is included.

Principal Employment Patterns

In early 1960, about 822,000 engineers and 335,-
000 natural scientists were' employed in the United
States—amounting to estimated increases of about
5 and 7 percent, respectively, over the numbers of
persons in those occupations the preceding year.
In addition, approximately 775,000 technicians
(excluding medical and dental) were working in
the economy. These estimates are based primarily
upon information obtained in surveys from em-
ployers of scientific and technical personnel in
private industry, government, educational in-
stitutions, and other nonprofit organizations.

In 1960, engineers were the largest occupational
group, accounting for more than 70 percent of the
personnel in all scientific and engineering occu-
pations. The 103,500 chemists made up almost
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one-third of the scientist group—far more than
any other scientific occupation. Employment in
other scientific occupations ranged from about
40,790 for biological scientists and 39,500 for
agricultural scientists down to 14,500 for those
working as metallurgists. (See table IIT-1 and
chart ITI-1.)

Recent data on engineering employment by
field of specialization have become available from
the information on occupational characteristics
collected in the 1960 Census of Population.
Electrical engineers, the largest engineering group,
comprnsed over one-fifth of the totsl, and together
with mechanical and civil engmmeers accounted
for nearly three-fifths of all engineers. (See table
ITI-2.) The smallest reported engineering spe-
cializations were in the metallurgical and mining
fields.

TaBLE III-1.—Employed scientists, engineers, and tech-
nicians, by occupation, 1960

Occupation Number

Scientists and engineers... ..o ______ 1, 157, 300
Scientists. - oo oo oo aaaLoo 335, 300
Chemists. - - cccc e e cccccceceee 103, 500
Physicists - o cccco e ' 29, 900
Metallurgists. - - cccceaoooaoC 14, 500
Geologists and geophysicists.__._..___ 23, 200
Mathematicians. ... - _______ 31, 400

Medical scientists.. - oo oo oao. 31, 400
Agricultural scientists...______ ecaa 39, 500
Biological scientists. ... -.ocoo.___ 40, 700

Other scientists.. .. cc oo . 21, 000
Engineers. - - oo oo oo iaaaaaoe 822, 000
TechniciaAns .« oo oo ccmeo oo oemeeo 775, 100

NortE.~—Detail may not add to totals because of rounding.

Source: National Science Foundation, Scientists, Engineers, and Techni-
cians in the 1960’s— Reguirements and Supply, NSF 63-34.
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Scientists, engineers, and technicians employed in the civilian economy, 1960
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Reronautical

ENGINEERS

*Does not include social scientists.

agricultural
scientists

Geologists &/
o« geophysicists

f -------- - \ '
Al other Mathematicians

SCIENTISTS”

Sources: National Science Foundation and Department of Commerce, Bureau of the Census.

TapLE III-2.—Engineers, by field of engineering, 1960

Field Percent
Total. . cccccmcccce e 100. 0
Aeronautieal. - - . e oo ceecame e 6.0
Che:nical - - - ccecc e cceecccccecmmcm— e 48
Civil o o e mcmei e mmm———————— 18.0
Electrical. - oo e 21. 4
Industrial . .o oo e 11. 3
Mechanieal . - - - - e eemee e e 18. 4
Metallurgical . . - oo e 2.1
Mining. - cccmc e me e 1.4
Sale8. cm e ccccecmcmccccceemam—————— 6.6
Other engineering fields__ - .. cccoccccmeaa- 10.0

1 Includes metallurgst, as classified by the Bureau of the Census.

Source: U.S. Department of Commerce, Bureau of the Census, United
States Census of Population: 1960, PC(i)-D, Detailed Characteristics, for each
of 50 States.

693-250 0—65——3

Employment distribution of scientists and
engineers by economic sector shows that in 1960
more than three-fourths of nearly 1.2 million
such personnel were employed in industry, and
more than half were in the manufacturing in-
dustries. More than four-fifths of all engineers
and slightly more than half of the scientists were
in industry. The second largest number of
engineers employed were the 109,000 in gov-
ernment, while colleges and universities were
the second largest employers of scientists. (See
table ITI-3.) As becomes evident in the following
sections dealing with employment in the different
sectors of the economy, the numbers of persons
employed in the various scientific and engineering
occupations vary considerably both among and
within these sectors.
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TaBLE [II-3.—Employed scientists and engineers, by
economic seclor, 1960

Sector Scientistsand | Engineers | ficlentists
engineers
Total .. ... 1, 157, 300 {822, 000 | 335, 300
Industry:
Mining. - .o 31,600 | 19,100 | 12,400
Construction_. - .. __.__ 55,100 | 52,700 2,400
Manufacturing... ... ___ 613, 500 |472, 800 | 140, 700
Transportation, com-
munications, and
other public utilities..| 61, 500 |58, 800 2, 800
Other industries 1. ____. 100,400 | 82,100 | 18,200
Government (Federal,
State, and local) . .- - 170, 100 |109, 400 | 60, 700
Colleges and universities- .| 125,100 | 27,000 | 98, 100

were engineers, nearly 10 percent (82,000) were
employed as chemists, and about half of the re-
maining 85,000 were employed as physicists,
geologists and geophysicists, and mathematicians.
(See table I11-4.)

Personnel classified as technicians who are em-
ployed by industry in both direct and indirect
support of scientists and engineers have also been
included within the scope of the industrial sur-
veys. The 585,000 technicians employed in Janu-
ary 1962 were classified in four major occupationa!
groups, of which engineering and physical scie:..e
technicians were the largest—numbering about
255,000, or almost 44 percent of the total. Drafts-
men made up another 36 percent, and the re-
mainder were medical, agricultural, and biological

1 Miscellaneous business services, medical and dental laboratories, nonprofit
organizations, engineering and architectural services, and other nonmanu-
facturing industries.

Nore.—Detail may not add to totals because of rounding.

Source: National Science Foundation, Scientists, Engineers, and Tech-
nicians in the 1960’s—Requirements and Supply, NSF 63-34.

Employment in Industry

To obtain basic informetion on the employment
of scientific and technical personnel in industry,
the U.S. Department of Labor’s Bureau of Labor
Statistics, with the support of the Nationual Sci-
ence Foundation, has undertaken annual nation-
wide surveys since 1958.

The most recently published survey data ! show
that 851,600 scientists and engineers were work-
ing in industrial establishments in early 1962.
The survey excluded scientists and engineers em-
ployed by very small firms outside the scope of
the survey, the relatively few self-employed, and
personnel employed in firms established after the
sample of industrial establishments was developed.
These exclusions may account for an additional
20,000 or more scientists and engineers in industry
in 1962. (Preliminary unpublished estimates
from the 1963 survey indicate that 873,700
scientists and engineers were employed in January
1963.)

Occupations and Industries

Of the 851,600 scientific and engineering person-
nel actually reported, about 80 percent (685,000)

1 See U.S. Department of Labor, Bureau of Labor Sta-
tistics, Employment of Scientific and Technical Personnel
tn Industry, 1962, Bull. No. 1418,

technicians or were in the miscellaneous group of ‘
‘““unclassified technicians.”” (See table II1-5.) W

TasLe III-4.—Scientists and engineers employed in in-
dustry, by occupation, 1962

B R
& .

Occupation Number Percent 1 S

Totalaw oo . 851, 600 100. 0 %
Engineers—— - ... 684,600 | 80,4 4
Physical scientists_ . . ____._______ 135, 500 15.9 A
Chemists_ -« —___...__. | 81,600 9.6 i
Physicists. oo .o ______ 13, 900 1.6
Metallurgists_ eee_ ... .___ 12, 400 1.5 o
Geologists and geophysicists._.| 12, 900 1.5 5
Mathematicians_ ... ._..____ 14, 700 L7
Life scientists_ - ..__.___._______ 26, 500 3.1
Biological scientists_ ... ._____ iO, ‘20'0 1.2 ;b"’
Agricultural scientists. ________ 8, 600 1.0 73
Medical scientists_._________ .. 7,700 .9 b
Other scientists (unclassified)_._____ 5, 000 .6

1 Percent compuied from unrounded figurss.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in Industry, 1962, Bull, No, 1418,

Of the scientists and engineers employed in
1962, almost three-fifths were in five major in-
dustry groups: elzctrical equipment, transporta-
tion equipment, chemicals, machinery, and the
service industries (chart III-2). Within these .
major industry groups, the largest numbers of ¢
scientific and engineering personnel were working 3
in aircraft, communication equipment, industrial

R st et PR

[




EMPLOYMENT 21

TasLe IYI-5.—Technicians employed in industry, by
occupation, 1962

Occupation Number Percent
Total..___. e mc—m—————— 585, 100 100. 0
Draftsmen. e .ccocoacoccaccacans 212, 600 36.3
Engineering and physical science
technicians. . - ccccoccca e 254, 600 43. 5
Medical, agricultural, and biologi-
cal technicians. . - oo ocooa_._ 16, 900 2.9
Other technicians (unclassified)... .. 100, 900 17. 2

Norg.—~Detail may not add to totals because of rounding.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in. Industry, 1962, Bull. No. 1418,

chemicals, and engineering and architectural serv-
ices. The large-scale research and development
activities of companies in these industries and the
largely science-based products developed by them
account for this heavy concentration of scientists
and engineers.

Of the engineers, almost one-third were em-
ployed in two manufacturing industry groups—
transportation equipment and electrical equip-
ment—with an additional large number employed
in the service industries. For the principal scien-
tific occupations, distributions among the indus-
tries varied considerably. More than two-fifths
of the large number of chemists were employed
in the chemical industry group. The drug and
pharmaceutical segment of the chemical industry
zroup employed most of the medical scientists
(89 percent) and biological scientists (57 percent).
Well over one-fourth of the physicists were em-
ployed among the electrical equipment industries,
almost half of the metallurgists were in the primary
metal industry group, and nearly three-fourths of
the geologists and geophysicists were employed,
as expected, in the petroleum and natural gas
extraction and refining industries. Establish-
ments producing food and kindred products em-
ployed half of the agricultural scientists. Three
industries—aircraft, finance and insurance, and
communication equipment—together accounted
for nearly two-fifths of the mathematicians. (See
table IT1-6.)

Industry as a whole employed approximately
69 technicians for every 100 scientists and engi-
neers in 1962, although there was a considerable
difference between manufacturing and nonmanu-

Chart III-2. Percen: of scientists and engi-

il;;azrs employed in five selected industries,

(percent of total scientists and engineers)
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Source: Department of Labor, Bureau of Labor
Statistics,

facturing industries. For all manufacturing in-
dustries combined there were 62 technicians per
100 scientists and engineers, compared with 86
per 100 in nonmanufacturing industries.

Among the manufacturing industries employing
fairly large numbers of scientists and engineers
and technicians, the ratios ranged from 98 per
100 in firms concerned with fabricated metal
products down to 25 per 100 in the drugs and
pharmaceuticals industry. In the 5 industry
groups employing the largest numbers of scieriists
and engineers (electrical equipment, transporta-
tion equipment, chemicals, machinery, and serv-
ices), the technicians ratios varied considerably,
from 45 per 100 for chemicals to 120 per 100 for
services. (See table II1-7.)

The high technicians ratio in the nonmanufac-
turing industries is due primarily %o the much-
higher-than-average ratio in the service industries,
which employ more than half of the tecknicians in
all nonmanufacturing. The services group re-
ported a ratio of 120 technicians to 100 scientists
and engineers. It should be noted, however, that
this very high technician ratio in the service
industries is in turn heavily influenced by the large
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TaBLE I1I-6a.—Scientists and engineers employed in indusiry, by industry classification and occupation, 1962
Scien- Geolo- I Mathe- | Medical | Agricul- | Biolog-

Industry tistsand | Engi- | Chem- | Physi- | Metal- |gistsand | mati- scien- t‘;!m leolh‘ Ullllgel:i‘.
engl- neers ists cists lurgists | geophys-| cians tists sclen- scien- sclen-
neers feists tists tists tists

U (117 (N 851,600 | 684,600 | 81,600 | 13,900 | 12,400 12,800 14,700 7,700 8,600 | 10,200 5,000
Manufacturing. .. eieeeiiaeaaaaes 613,600 | 480,300 | 69,200 | 11,500 | 11,100 4,100 9,700 7,300 7, 500 8,400 4,700
Ordnance and accessories........_... 30,600 | 36,900 600 1,000 300 1) 600 1 ) 100 y
Food and kindred products......... 22,200 | 10,400 5,300 ?') [0) il) 200 ;:; (4)400 500 (1), 500
Textiie mill products....coooooo..... 7,000 4,100 2, 1) o 1) o 1) ) 0) (U]
Lumber and wood products, except
furniture .o oo 1,600 900 200 o ?) 8 o 0] 500 o ?)
Paper and aliied products —.._______ 11,700 7,900 3,200 100 1) 1 100 [0 500 100 1)
Chemicals and allied products....__. 95,500 | 39,200 | 35,800 1,600 660 300 800 7,100 1,800 7,300 1,100
Industrial chemicals.__.....__... 45,900 | 26,200 | 15,600 1,400 400 200 500 100 400 700 300
Pla.stlw and synthetics, except
........................... 8,200 4,400 3,500 100 1 1) 100 m ) 100 100
rugs and pharmaeeutlcals_ ---] 21,600 1,600 6,100 ?) 1 1) 100 6, 900 700 5,800 300
gricultural chemicals...__.____.| 2,200 500 1,100 1) ) 1) 0 ) 500 100 [0)
Other chemical produects._........ 17,600 6,400 9, 500 100 100 100 100 100 100 700 400
Petroleum refining . - - oo 20,900 | 14,100 3, 500 200 o 2, 200 200 0 100 D) o
Rubber and mlseellaneous plastics )
roduc ........................... 7,700 5,800 1,800 100 (l; ? 8 ?) @ 1) :;
Stono, clay, and glass products.- ... 9,100 7, 500 1,300 200 Q 1 1 1) o 1; s
Primary metal industrizs............ 32,000 22,700 2, 800 100 5,900 100 200 0] 1 s 1)
Blast furmaces and basic steel
products..cooomomaeeoo 20,200 14,400 1,700 160 3,700 100 200 8 100 21) 8
Other primary metal industries__[ 11,800 8,300 1,100 Q) 2,200 o 100 A o 1) 0
Fabricated metal products........... 25,100 | 22,700 1,509 100 500 0] 200 8 ?) o o
Machinery except electrical......... 69,200 . 1,300 800 1,000 100 1,700 1 1) 100 200
Engines and turbines...-........ 3,900 3,600 100 o 100 o 100 (0] o (0] (0]
Oftice, computing, and account-
ing machines. ... ..o._.._. 14,400 11,800 400 500 100 0] 1,400 (0] 0] m 100
Farm machinery and equip- )
.......................... 7,400 7,100 100 o 200 (0] O] (0] il) W {l)
Other machinery............--.. ) 41,500 800 300 600 100 200 0] 1) 100 1)
Electrical equipment and supplies.._{ 123,200 | 112,000 3,200 3,900 700 0] 2,600 O] 0] 0] 700
Electric distribution equipment
and industrial apparatus....._- 25,300 | 23,800 600 400 200 1 200 1) 1) 1; 100
Household a) pllanoes ........... 3,700 3, 500 100 0] 0} 1 0 1) 1) ) [0)
Communication equipment.....| 55400 | 50,500 600 1,900 200 1 1,600 1) 1) 1) 600
Electric lighting and wiring
equipment. ..o oeeoaao_ 4,200 3,900 100 100 O] (0] (0] 0] (0] @ m
Electronlc components and
...................... 18,700 | 16,000 1,100 900 200 0] 500 0] 0] 0) o)
Radlo and television recelving
............................ 10,800 9,900 200 500 o o 200 0] o o m
Miscellaneous electrical equip-
ment and supples...________.. 5,100 4,500 400 100 100 0] O 1o o m (0]
Transportation equipment.-_._.__.. 110,406 | 100,100 2, 500 1,900 1,800 200 2,700 ) ) 200 1,000
Motor vehlcles and equipment..| 22,200 | 20,800 500 200 400 0] 200 1 1 [0) o
Afreraft and parts. ... , 000 74, 400 1,900 l‘, 700 1‘, 300 200 2,400 1 1 200
Other transportation equipment.| 5,100 , 800 100 0] o O] 100 1 1 m m
Instruments and related products...| 30,200 25, 500 2, 000 1,400 100 400 400 100 100 100 200
Engineering and scientific in-
struments.... ... 11,600 | 10,200 300 300 100 400 200 0] 0] '0) 0
Other instruments and related
products. e 18, 800 15,300 1,700 1,200 100 0] 20& 100 o 100 200
Other manufacturing industries...... 8,300 6,600 1,500 100 (0] 0] (0] '0) o) D) 10}
Nonmanufacturing. - -« cceomoommcnnnnn 238,000 | 204,300 | 12,400 2, 500 1,300 8,800 5,000 400 1,100 1,800 300
MinIng. ..o 24,600 | 15,900 900 10) 400 7,000 100 (0] m 200 D)
Metal mining. - - cccceememcans 3,400 2,200 400 1 400 400 1 1) 1) 1 1
Coal THAING - vommoooomreors 3,100 | 2,800 w8 ® 100 8 s o 8 8
Crude petroleum and natural
............................ 16,400 9, 500 100 Q] O] 6, 500 100 J) o 200 m
Quarrylng and nonmetallic min-
............................ 1,800 1,500 200 O] Q] 100 (O] o o m '0)
Contract construction_ . _._..___._._. 41,000 | 40,700 Q) 1) 1) m 200 1) m 1) s
Transportation and public utiiities._. 49 200 | 47,600 500 21) 2’) 600 300 21) 200 21) 8
Rallroad transportation._____.... 5,300 5,000 200 21) 21) ?; 8 ?) 100 D) 21)
Communication.. ... 13,700 | 13,700 0) 1) 1) ! 1 1) 0] o 1)
Electrlc, gas, and sanitary ser- 2,000 | 24,800 300 . . 500 200 y 100 ; y
other transportation............| 4200| 4100| @ 8 8 [0) [0) fn) 1) 8__ fn)
Wholesale and retail trade........... 31,200} 23,500 6‘, 400 200 300 8 800 o 1) ?) 100
Finance, insurance, and real estate - - , 500 2,700 Q) Q) 0) 1 1,600 109 l; 1) 100
Services. ..o oo emeeeaees 86, 500 , 900 4, 500 2,200 600 1,200 1,900 300 1 1,600 100
Commercial laboratories; busi-
ness and management consult-
ing services___________________. 34,100 | 25,800 3,800 1,600 300 400 1, 500 300 ?) 300 100
Medicaland dentai laboratories_ - 00| 0 200 (H ) [0) ) 100 w| o
Engincering and architectural
services. oo 49,800 | 47,100 400 600 200 800 400 (l; i ; 100 2!)
Otherservices.. .- coceeeeeeooo 1,800 1, 100 0] 0] m m O 700 1)
Agriculture, forestry, and fisheries... 1,000 ® M Q) Q) Q) Q) Q) Q) Q)

1 Less than 50

50 cases.
NoTE.—Detail may not add to totals because of rounding.

Source: U.8. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientsfic and Tecknicol Personnel in Industry, 1962, Bull. No, 1418.
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TapLe III-6b.—Percent distribution of scientists and engincers employed in industry, by indusiry classification and
occupation, 1962

23

Sclen- Geolo- | Mathe- | Medical Afﬂuul- .

Industry tistsand| Engi- | Chem- | Physi- | Metal- |gistsand | mati- scien- ural B%‘ Us‘i’l‘l’el?!'.
engi- neers ists cists lurgists | geophys-| clans tists scien- sclen- sclen-
neers fcists tists tists tists

(YT P 1000] 1000| 1000{ 1000| 1000| 1000| 1000] 100.0| 1000} 100.0 100.0
Manufacturing 72.1 70.2 84.8 82.3 89.3 3.5 659| 943| 867 82.3 9.0
Ordnance and zccessories. ... 4.6 54 .7 6.8 2.7 .1 4.0 .1 0] .5 .4
goztd “:nd iﬁmdm'll products._.......-. z.g l.g g:g . % g) (:) 1. % o' 1 w.g 5.1 .9
() m prOd ---------------- . . . . . 0 1
Lumber and wood products, except ” . ” " (') :’) ] (') oo () ®
EEE {11 ¢ 1114) | ¢ R . . . 1
P.per and allie ........... 1.4 1.1 3.9 .4 (l; @ ) .5 (& 5.7 o .5 ::.}
Chemicsls and products ....... 1.2 5.7 43.9 1.3 4.5 2.4 5.4 91.8 20.7 71.6 22.5
Industris! chemicals. . ... 5.4 3.8 19.2 10.0 3.2 1.5 3.5 1.6 3
Plastics and synthetics, except 18 6.8 6.7
BIESS oo ooomcacaoceannann 1.0 .6 4.2 .5 .1 (l; .5 .1 .3 .6 1.9
Drugs.. 2.5 .2 7.4 21 0 ( .7 80.1 8.5 56.7 6.9
Agricultural chemieals_......... .3 .1 1.4 o Q) (U] o (0] 0.4 .5 Q)
Other chemical produets.. ... 2.1 .9 11.6 .6 1.1 .8 .8 1.1 .7 6.9 7.1
e — —
Petroleum refining. oo cauanocann 2.5 2.1 4.3 1.3 .2 21.6 L5 .2 1.2 . .5
Rubber and mlsceunneous plastics :
St~ iud wias produets. - S B 3 B s B 8| 8|8 3
clay, and giass proaucts.. ... . . . o . . . 1 R
{9 tnota) INAUSLEIES ... 3.8 3.3 3.5 1.1 4.3 1.0 1.6 4 o ().1 ,3
Blast fumaees and basic steel
...... 2.4 2.1 2.1 .7 29.7 .7 1.0 2 .8 .1 .6
Other prlmu'y metal industries.. 1.4 _ 1.2 1.4 .3 17.6 .3 .5 .2 .2 0] .1
Fabricated metal products...._. ... 29| 33 1.8 .8 23| o 11| o ) 2| ®
Machinery, except electrical. ____..__ 8.1 9.3 1.6 5.9 8.0 1.0 1.7 .5 .2 .5 3.6
En and turbines............ .5 .5 .1 .1 .7 1 .7 .1 1 1 1
Office, computing, and account- O @ O ®
ing machines. . ..ooooeeeeace-- 1.7 1.7 N 3.7 1.1 Q) 9.5 .3 o ) 2.4
Farm machinery and equipment. .9 1.0 .1 .1 1.3 Q] .1 m . o .2
Other machinery...oececeaeuaae 5.1 6.1 .9 2.0 4.8 1.0 1.3 .1 Q)] .5 1.
Electrical equipment and supplies___|  14.5 16.4 3.9 28.2 5.8 .3 17.4 2l o 13.7
Electrie distribution equipment
and industrial apparatus....... 3.0 .5 .8 3.0 ] ('; 1.7 8 ¢ O] 1.1
Household appliances............ .4 .5 .2 .1 3 @ .1 ! ?E .1 .1
Communication equipment...... 6.5 7.4 .8 13.6 3 .2 1.1 Q] ! .2 1.5
Elsctric lighting and wiring
equipment - .5 .6 .2 .5 . 0] .1 Q] ® () 0]
lectronic components and
sccessorles. . .o ceeemcaceaae- 2.2 2.3 1.3 6.5 1.5 0) 3.2 .1 (0] m .6
Radio and television receiving
sets - 1.3 1.4 .3 3.9 o 1.1 o ® () .1
Miscellaneous electrical equip-
ment and supplies............. .6 -7 .5 .6 .6 .1 1 0] (0] o J .2
ez —_—
Transportation equipment............ 13.0 4.6 3.0 13.9 14.8 LS 18.5 .2 r—-—z 1.8 19.2
Motor vehlcles and equipment... 2.6 3.0 .6 1.2 3.6 Q) 1.7 o . 1 1 .
Alrm andparts_ _.cevemce-.- 9.8 10.9 2.3 12.3 10.9 ) ) 16.4 /2 @ .1 ()1.8 18.3
Other tnnsportation equipment. .6 7 .1 .4 .4 0] A @) m Q) .
Instruments and related products..... 3.6 3.7 2.5 10.3 1.1 3.1 2.4 .7 .6 9 3.3
Endneerln and sclentific in-
e, 1.3 1.5 .4 2.0 .7 3.0 1.3 .4 ® (U]
Other mstmments and related
ucts. 2.2 2.2 2.1 8.3 .4 1 1.2 7 .2 9 3.2
Other manufacturing industries...... 1.0 1.0 1.8 .4 .3 0] .2 1 .2 .2 ﬂ 3
Nonmanufacturing. . 29| 298| 52| w7 w7| 5| 1| 67| 13| 17 6.0
Mining . 2.9 23| 11 3 3.6 54.4 gl o .4 19| O
Metal mining .4 .3 .5 0] 3.3 3.1 (l; 8 " ('; 0]
Coal mining .4 .4 .3 () . .7 ¢ 1 (U] @ (O]
Crude petroleum and natural gas. L9 1.4 .2 o 50.0 .6 Q) .1 1.8 ]
Quarrying and nonmetallic min-
e oeramnneanm——— .2 .2 .2 Q) 2 .6 .2 Q) .2 (U] (U]
Contract construction . . ... = 4s 59 [0} .1 .4 3| O ® 0) ®
Transportation and public utilities. _ 5.8 6.9 .7 .2 .3 4.3 2.1 .1 2.0 .1 .1
Railroad transportation...._..... .6 .7 .2 (l; .1 .3 .1 (l; .6 m Q)
Communieation. .....ccoceveaaao 1.6 2.0 (U] ¢ Q) m .1 ¢ (0] o .1
loctric, €as, and sanitary serv-
3.1 3.6 .4 .1 .1 3.8 1.9 (0] 1.4 Q] "
Other transportatfon. __......... .5 .6 0] m o .2 .1 o 0] J ()]
Wholesale and retajl frade_.......... 3.7 3.4 7.8 1.2 2.2 (U] 56 () .2 (l; .9
Finance, insurance, and real estate... .5 .4 0] 0) (0] .1 11.1 1.2 Q) @ 1.1
Services. ... - 10.2 10.8 56 16.0 4.6 9.4 13.2 4.4 .1 15.7 2.8
Commercial 1aboratories; busi-
ness and management consult-
.................... 4.0 3.8 4.7 11.4 2.7 2.9 10.1 6 .1 3.2 1.8
Me(fical and den(tlal labl(:i:;aetc(:ries-_ .1 () .3 U] (U] (U] m 6 o 4.2 m
nglneeﬂn and arc] ural
g ol —— 59 6.9 .5 4.6 1.9 6.4 3.0 (l; (U) 1.3 (l;
Other servicw ................... i .2 .2 .1 o m Q) .1 @ @ 7.0 ¢
Agriculture, fomtry, and fisheries__. .1 Q) Q) (U] (0] (1) Q) (O] 10.6 Q) (0]
1 Less than 50 Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-

NOTE. —Deml may not add to totals because of rounding.
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number of technicians in engineering and archi-
tectural service firms who frequently work under
supervision of architects (excluded from the scope
of the survey) instead of engineers. Nearly
three-fifths of the technicians in the service
industries group were employed by these firms.

TasLe III-7.—Scientists and engineers, technicians, and
ratio of technicians to scientists and engineers, by industry
classification, 1962

Average
number of
Scientists| Techni- | techni-
Industry anden- | clans | clans per
gineers 100 scien-
tists and
engineers !
Total - 851,600 | 585,100 69
Manufacturing. .o eoo oo eeemeaae 613,600 | 379,500 62
Ordnance and accessorles. .- 39, 500 14,100 | 36
Food and kindred products.._ .. 22,200 13,9C0 63
Textile mill products. .- —-------- 7,000} 3,700 53
Lumber and wood products, except
farnfture. ..o ooceoce oo 1,600 1,900 114
Paper and allied products..oocco—---- 11,700 5,700 49
Chemicals and a/ products.... .- 95, 500 43,400 43
Industrial chemiculs_ oo ——--- 45,900 | 20,800 45
Plastics and synthetics, except
— 8,200 5,400 66
Drugs and pharmaceuticals__._- 21,690 8,400 25
Agricultural chemfeals.________... 2,200 1,000 45
Other chemical products.....--—-- 17,600 10, 800 o1
Petroleum refining 20, 900 9,400 45
Rubber and miscellaneous plastics
products..... 7,700 4,700 61
Stone, clay, and glass products......-- 9,100 4,700 52
Primary metal industries......._--- 32,000 18,800 59
Blast furnaces and basic steel
products -] 20,200 12,200 60
Other primary metal industries_..] 11,800 6,700 57
Fabricated metal products........-———--] 25,100 | 24,600 98
Mechinery, except electrical...-..--- 69,200 | 63,400 82
3 es and "tli:})gm”'&'% e 3,900 3,700 96
compu an
ln?'machlll)les...'. ............... 14,400 | 11,200 78
Farm machinery and equipment. 7,400 6, 000 81
Other machinery. cooecccccecceeee 43,600 42,500 9
Electrical equipment and supplies_.__| 123,200 84,900 69
Electric distribution equipment
and industrial apparatus_____-. 25,300 20, 500 81
Household appliances. ... -- 3,700 2,700 3
Communication equipment....._.1 55,400 34,000 61
Electric lighting and wiring
equipment______ oo 4,200 2,400 57
Electronic components and ac-
cessories. 18,700 14,200 76
Radio and television receiving
sets .} 10,800 1,100 66
Miscellaneous electrical equip-
ment and supplies. .- cce---- 5,100 4,100 80
Transportation equipment___ - 110, 400 57,800 52
Motor vehicles and equipment_..{ 22,200 15,900 71
andparts. oo moeeaee 83,000 | 36,300 4“4
Other transportation equipment_.{ 51,000 , 000 110
Instruments and related products___.| 30,200 | 21,300 71
Engineering and scientific in-
struments.... — 11,500 8,400 3
Other instruments and related
products. 18, 800 12,900 69
Other manufacturing industries____.__ 8,300 7,200 86

TasLe III-7.—Scientisis and engineers, technicians, and
ratio of technicians to scientists and engineers, by industry
classification, 1962—Continued

Average
number of
Scientists| Techni- techni-
Industry and en- clans cians per
gineers 100 scien-
tists and
engineers 1
Nonmanufacturing. coccececevcceccaaa. 238,000 | 205,500 86
Mining. ..o 24,600 10,100 41
Meta! mining - - 3,400 1,100 34
Coal mining.__ . 3,100 1,200 39
Crude petroleum and natural gas.| 16,400 7,100 43
Quarrying and nonmetallic min-

g e 1,800 700 37
Contract construction. . e oo 41, 000 24,600 60
Transportation and public utilities...| 49,200 | ,300 90

Rallroad transportation.........-- 5,300 3,700 70
Communication. .o ccocmeeeo-o- 13,700 21,200 154
Electrie, gas, and sanitary serv-

ices — ----| 26,000 16,400 63

Other transportation.....-......-- 4,200 3,000 7
‘Wholesale and retail trade.. .- 31,200 | 18,900 61
Finance, insurance, and real estate____ 4, 500 2,100 47
rvices....- . -.-..| 86,500 103,800 120
Commercial laboratories; busi-

ness and management consult-

[7.7 4 (1 . T 34,100 36,100 106

Medical and dental laboratories.- - 700 4,100 580
Engineering and architectural

services --| 49,800 60, 000 120

Other services. . cccccmeoana-- 1,800 3,500 192

Agriculture, forestry, and fisheries. ... 1,000 1,700 181

1 Ratio on vnrounded employment flgures.
NortE.—Detail may not add to totals because of rounding.

Source: U.&. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in Industry, 1002, Bull. No. 1418,

Recent Trends

Although data obtained from annual employ-
ment surveys of scientists and engineers in
industry are available as far back as 1958, the
results of the surveys are not comparable in all
details.> However, the overall employment
change between 1958 and 1962 can.be shown, since
each survey collected data on the employment
of total scientists and engineers of the preceding
year as well as the survey year.

Between January 1958 and January 1960, the
number of scientists and engineers increased
slightly more than 11 percent—4.6 percent
between 1958 and 1959 and about 6.4 percent
between 1959 and 1960. About the same rate of
increase—6.1 percent——was estimated over the
year to January 1961, and a lower rate (4 percent)
for the following year to January 1962.

2 See National Science Foundation reports, Scientific
and Technical Personnel in American Industry—Report
on a 1959 Survey, NSF 60-62, app. B; and Scientific and
%’echnical Personnel in Industry, 1961, NSF 63-32, app.
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TapLp 111-8.— Percent distribution of scientists and engineers employed in industry, by occupation, 1958-62

Occupation 1958 1059 1060 1961 1002
Total. e oo cccceecccccccccceccaamamma—a==== 100.0 100.0 100.0 100.0 100.0
Engineers. - .ccccccccccacccmmamacccecccmacanamacaaaaaan 80.4 80.5 79.8 79.9 80.4
Physical scientists. - - - cccccwocccccemcmicaamcccacacaacen 16.2 16.2 16.6 16.6 15.9
Chemists. e o oo cccemcecmcccccccmnammmm———————- 9.5 9.4 9.5 10.1 9.6 1
Physicists. - - - cccccecccmicmmcccccceeccmcccaaaaa- 1.8 2.0 1.9 1.7 1.6
Metallurgists. -« oo ccccoccmmmcccccecemcammmmmeaaaae 1.5 1.5 1.6 1.6 1.5 k
Geologists and geophysicists. - -cccccccaaamaaaaaeo 2.1 1.9 1.9 1.5 1.5 !
Mathematicians - cccceccecccccccacanaccaccccacaaa- 1.3 1.5 1.7 1.7 1.7
Life scientistS. .- —cvccceccccccrccacacacaccccccccacanaa- 2.3 2.4 2.4 3.1 3.1
Medical scientists. - - cccccccccccccscemeaccmamaacoaa- .9 .8 .8 .9 E
Agricultural scientist. - o ccccncececnccaccccccaaan- q 7 q .8 1.0
Biological scientists. « e occccccccemmcccaaceaaee 7 7 9 1.3 1.2 j
Other scientists (unclassified) - - ceccccccccccccccacaanaa-- 1.1 .9 1.1 .4 .6

NoTE.—Detail may not add to totals because of rounding.

Sources: National Science Foundation, Scientific and Technical Personnel
in American Industry—Report on a 1959 Survey, NSF 60-62; Scientific and

Although the reported numbers employed in
the scientific and engineering occupations are
not entirely comparable (as indicated above)
over the span 1958 to 1962, relative changes in
the employment patterns are shown. (See table
IIT-8.) These data show very little change in
the percent distribution of scientists and engineers
in industry—in none of the occupational groups
was there as much as 1 percentage-point variation.

Between 1961 and 1962, the 2 most recent
years for which comparable occupational data
are available, engineers (the largest occupational
group) increased about 5 percent. All scientists
as a group increased proportionately only about
half as much, but the rates and directions of
change varied considerably. (See table III-9.)
These rates of change among the different occupa-
tional groups are subject to measurement prob-
lems; for detailed discussion regarding possible
underlying factors, refer to the 1960 industry
survey report.?

Among industries, changes in the employment
of scientists and engineerstvaried considerably,
as shown by data covering the 2 years from

3 National Science Foundation, Scientific and Tecknical
Personnel in Industry, 1960, NSF 61-75, p. 4.

Technical Personnel in Industry, 1960, NSF 61-75; Scientific and Technical
Personnel in Industry, 1961, NSF 63-32; and U.S. Department of Labor,
Bureau of Labor Statistics, Employment of Scientific and Technical Personnel
in Industry, 1962, Bull. No. 1418,

January 1960 to January 1962. (See table III-
10.) Overall, manufacturing employment in both
years increased at more than double the rate
for nonmanufacturing industries. However, con-
siderable differences in the direction and rate
of change occurred in many manufacturing and
nonmanufacturing industries. Over the 2-year
period, the major employers in manufacturing
(electrical equipment, transportation equipment,
chemicals, machinery, and ordnance) all showed
about average or higher gains.

The highest rates of increase between 1960 and
1961 occurred in the plastics and synthetics
industries (30 percent) and in the rubber and
miscellaneous plastics products group (27 per-
cent), but both showed lower-than-average in-
creases the following year. For the 1-year period
ending in 1962, the highest rates in manufacturing
were shown by the electrical equipment in-
dustry group (10 percent) and by the fabricated
metal products and aircraft and parts industries
(8 percent each). In the latter two industries,
the rates of increase were less than average the
year before. .

Among the nonmanufacturing industries em-
ploying large numbers of scientists and engineers,
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wholesale and retail trade showed a sizable
increase for the year ending in January 1961 but
declined the following year. Mining showed
a slightly higher-than-average increase in 1961-62

TasLe I11-10.—Percent change in employment of scienlists
and engineers in induslry, by industry classification,
1960 to 1961 and 1981 to 1962—Continued

. Percent change in
but a much lower-than-average the previous 1o year ending ~
TapLg I11-9.—Scientists and engineers employed in industry January | January
by occupation, 1961 and 1962 1061 1062
N
ummber Percent Industrial chemicals 4.8 -2
Occupation change 2 Plastics and synthetics, except glass....__. 30.5 2.4
January | January Drugs and pharmaceuticals. . . oooeeeeeeeao.-. 1.9 5.1
10611 1062 Agricultural chemicals. .. 10.3 3.5
Other chemical products.. 9.6 7.4
814, 800 851, 600 4.5 Do O sesiianeous pisstics products 1
| an eolls piasiics proaucts....... .
Total....-oueeoeeee- ’ ! Stone, clay, and glass prodtfcu- --.£ .............. 12,9 2.2
—_— = Primary metel industries 3.8 1.5
Engineers..-..c---vcc----- 651, 000 1684, 600 5.2 Blast furnaces and basic stee] produets... ... 3.0 2,0
[ Other primary metal industries... .. .cccceeao.. 55 .8
Physical scientists_ .- ------ F134, 900 |135, 500 .5 Fabricated metal products. .. 4.9 8.4
A ) Machinery, except electrical. . ..cceeeecccaaccccn--- 7.2 4.6
Chemists._ - c-ccccmeaaaa-- 82, 100 | 81,600 —.6 E and turbines. 2.4 -7
., Office, computing, and sccounting machines. .. 4.7 4.1
Physicist8- - c-ccccceonn- 14, 000 | 13,900 —.5 e i e Pt — 3.1 2.7
Metallurgists_ - - c----=-- 13,000 | 12,400 -50 Other machinery. 63 5.6
Geologists and Electrical equipment and supplies................. 8.1 63
geophysicists. . . .- --- 12, 100 | 12,900 6.5 Electric distribution equipment and industrial 60 Lo
s s [ s
Mathematicians. - . .----- 13, 700 | 14,700 7.4 Honbehoid sppliiins 0o 9
— gommmllll‘ea“lg: quipment.e.iai-ﬁa..t ........ {g.g lg. 2
. . lectric an ] 1 | . s A
Life scientists.o-cccca-ac--- 25, 400 | 26, 500 4.3 Electronic components an S00ESR0TIERr—m o .6 5.5
o . Eadio and television receiving sets, ... - —4.9 -7
. eous electr] nt and sup-
Medical scientists.....---- 7,700 | 7,700 .2 plies 10.9 8.4
Agricultural scientists...._ 6,800 | 8,600 26. 6 Transportation equipment.. 3.6 6.6
Biological scientists. - .- - - 10,900 | 10, 200 —6.6 Motor vehicles and equipment...———.o—oe--- 31 29
— | 6&%-mandp::3' e %Z 8.%
. Y. ] 1 | PP bt
Otherscientists (unclassided). | 3,600 | 5, 000 41.7 r transportation equipm
Instruments and related products. . ccceeccmcea--- 6.9 5.9
1 Total for 1961 is based on the 1061 indusiry survey and differs from the Engineering and scientific instruments........ 1.7 3.8
adjusted total for 1961 as derived from the 1962 survey. Occupational detal Other instruments and related products....... 3.5 7.2
on adjusted basis for 1951 not collected in the lmhszvey * cotal differs fro Other manufacturing industries. . .- coceeceeee-- -1.0 6.7
3 Computed from unrounded figures. Percent change for tot ers from
the total shown in table ITI-10 for reasons cited in footnote 1. Nonmanufacturing 3.4 2.0
Norz.~Detall may not add to totals because of rounding. Mining 1.1 4.4
Sources: National Sclence Foundation, Sclentific and Technical Pmonm;:: %{g::] m %. Py _g_ 5
Industry, 1961, NSF 63-32; and U.8, Department of Labor, Bureau of La -4 4 -3.8
%t:tnmr}:? ﬁgpzoymm of Sclentific and Technical Personnel in Industry, 1962, T Ay b s— 28 1.8
T o Contract construction 3.4 -3
TasLe 111-10.—Percent change in employment of scientists Transportation and public utflities................ 4.6 3.6
In in indus industry classification Railroad transportation. -1.8 -.3
and engincers in industry, by indusiry fic ! Communnmto‘x’nmta 5.0 1.6
1960 to 1961 and 1961 to 1962 Electric, gas, and sanitary services_..........- 5.0 41
Other transportation...... 9.1 13.1
T Pl g e
Industey Services, eeemmmmemmm oo ooeeooooen 13 2.2
Janoary | Januory Commercial laboratories; business and man-
agement consulting services. ..ooccccoaeea... 4.2 61
] Y el g e ctiral seFvioRs. - - it IS
Total 6.1 4 OheEr SETVICES. - ooeoecevmemecmmmomecommmnns 154 1090.5
Manufacturing. ... w2 48 Agrlculture, forestry, and fisheries.....oooceeeeoe- 97| 216
s i gy 8
Teatile mil produc'z i -7 —5.0 Sources: National Science Foundation, Scientific and Technical Personnel
Lumber and wood products, except furniture...... 19 g %‘8 in Industry, 1961, NSF 63-32; and U.8. Department of Labor, Bureau of
Paper and alled prodiicts ot 1 o 8.0 Labor Statistics, Employment of Sclentific and Technical Pérsonnel in Fn-
dustry, 1062, Bull. No. 1418,
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TapLy II1-11.—Scientists and engincers, by industry
classification, as percent of lotal employment in the
industry 1961 and 1962

January | Januar
Industry 1061 1062 v
Total... eemommammcmmccmmemmam==e—= - 3.0 3.0
MANULACtURING e o oo oo cemmmam oo 3.9 3.8
Ordnance and accessories. ..o —ccoocmaaenaa- 16.9 18.3
Food and kindred products. .o cccoooaacacee- 1.2 1.3
Textile mill products.._. - .7 .8
%umber ?lndl lvl;:?iod gaodcttlgu, except furniture_____. 2'8 2'8
aper and 8 UCES. oo e ccmmmmm——ne X X
Chggluls and al'i'lred products__....ocoooceeeeeeen 10.5 10,2
Industrial chemicals. .. . .cooomoccccccnoae- 11.4 1.3
Drugs and pharmaceuticals. ..o 16.3 16.9
Othg: chenﬁeol products oo e 7.2 7.0
Petroleum refining ..o cacceamaane 8.1 9.7
Rubber and miscellaneous plastics products.__._-- 2.1 2.0
Stone, clay, and glass products_. . ---coocceceenm- 2.0 1.9
Primary metal industries. ..o ooccmommcoacaao- 2.8 2.6
Blast furnaces and basic steel products.....__. 2.5 2,2
Other primary metal industries. ... <eeeo- 3.7 3.6
Fabricats ‘metal products. ... 2.4 2.2
Machtuery, except electrical. ... coooooooconmmeaan 4.8 4.6
Office, computing, and sccounting machines... 8.0 9.5
Other machinery 2. . oceocecoacoccaceee 4.3 4.1
Electrical equipment and supplies._....ccc-e.-e 8.2 7.8
Electric distribution equipment and indus-
trial apparatus..__- - .- .- 7.7 7.4
Household appiiances. ..o -cocccaccecnce-- 3.3 2.6
Communication equipment...ccoeeceocuemne- 12,6 12.3
Electronic components and accessories. ... .- 7.8 7.0
Radio and television receiving sets....._...... 8.3 7.8
Miscellaneous electrical equipment and sup-
pHes s o eentemeacaae 3.9 3.8
Transportation equipment. 7.2 6.8
t 3.3 3.0
Moter vehicles and equipment..—-—-—--1 1o 21| 124
Other transportation equipment . ... 2.1 . 2.4
Instruments and related products...—.._ ... 8.3 8.6
Engineering and scientific instruments. _____.. 14.8 17,7
Orar Instraments and related products. . &2 6.5
Other manufacturing industries_ .- cooceeu-- .2 .3
Nonmanufacturing......-.--- - - 1.9 1.9
MInng. . ccemecceecaene emmmm—mmae - 4.4 3.8
Metal mining. .. - - 3.4 4.5
Crude petrolgum and natural ga8.. - coaaeaano- 7.2 5.3
Othermining ¢ . ccaaceeceaee 1.7 1.9
Oontract construction. .o oo occocucemaaccecooan 2.1 2.5
'l‘r:lnsportatlon and public utilities_.._ .- —ce—.-- 1.3 1.4
Communication. .. oo ccoceecmemmmccnat 1.6 1.7
Electric and sanitary services.. ... 4.0 4.2
Other tf.%"sﬁortation services ... .. . .4 .4
‘Wholesale and retail trade - - .9 .8
Finance, insurance, and reslestate. .- --c----c-- .3 .3
BOrVICes. o ccucccmcaccececcmmemesmccsseaae—anea~ 6.6 6.4
Commercial Isboratories; business and man-
agement consuitin Services. . ..-..-oeee-- 8.3 8.2
Engineering and architectural services......._. 26.7 26.1
Other L X S U 5.7 5.6
Agriculture, forestry, and fisherles. ......ccooceno—- 3.7 5.6

1 Includes plastics and synthetics (except glass) and agricultural chemicals
industries.

3 Includes engines and turbines, and farm machinery and equipment
industries,

8 Includes electric lighting and wiring equipment industry.

¢ Includes coal mining, and quarrying and nonmetallic mining industries.

8 Includes rallroad transportation industry.

s Includes medical and dental laboratories,

Sources: National Science Foundation, Scientific and Technical Personnel
in Industry, 1961, NSF 63-32; and U.8. Department of Labor, Bureau of
Labor Statistics, Employment of Seientific and Technical Personnel in Indus-
try, 1969, Bull, No. 1418,

year. Engineering and architectural services
showed declines both years.

BEmployment of scientific and technical person-
nel has increased faster than total employment
over the past several years. In all industries
combined, there were 25 scientists and engineers
for every 1,000 employees in 1958, 27 in 1959, and
28 in 1960. By January 1961 this ratio reached
a level of 30 per 1,000 and remained stationary
over the next year.

In 1962, five manufacturing industries reported
12 or more percent of their total work force em-
ployed as scientists and engineers. The ordnance
and accessories industry group had the greatest
proportion with more than 18 percent; and the
engineering and scientific instruments, drugs and
pharmaceuticals, aircraft and parts, and commu-
nication equipment industries ranged between 18
and 12 percent (table III-11 and chart III-3).
In nonmanufacturing, engineering and archi-
tectural services firms had by far the highest
ratio of all industries, with 26 percent of all em-
ployees reported as scientists or engineers (pri-
marily the latter).

Comparable information on the employment of
technicians in industry is also available for several
years. Between January 1959 and January 1960,
technicians increased about 8 percent, a proportion
somewhat higher than reported for scientists and
engineers. Over the following year, however,
technician employment increased by only 5 per-
cent, and for the 1-year period ending in January
1962 by only 3 percent; in both years the relative
increases were smaller than for scientists and
engineers.

Estimates of technician employment by various
specialties indicate that between 1961 and 1962,
medical, agricultural, and biological technicians—
the smallest technician group as defined in the
industry surveys—had by far the largest relative
increase, with 33 percent. The two largest tech-
nician groups—draftsmen and the engineering and
physical science technicians—grew only about 4
percent, while the large number of unclassified
technicians declined (table III-12). It should
be noted that the large number of unclassified
technicians 1s probably due to respondents’ diffi-
culties in converting position titles to the classifi-
cation system used in the surveys.*

¢ National Science Foundation, Scientific and Technical
Personnel in Industry, 1961, NSF 63-32, p. 19.
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Chart III-3. Scientists and engineers as percent of total employment in five selected industries,
1961 and 1962

{percent of total employment)

16 —

U
12—

R

Engineering &
scientific
instruments

oo,

Aircraft &
parts

Sources: National Science Foundation and Department of Labor, Bureau of Labor Statistics.

TaBLE III-12.—Technicians employed in industry, by
occupation, 1961 and 1962

Number
Percent
Qccupation p Sann change 3
oert 1962
Total ... ... 572, 900 | 585, 100 21
Draftsmen. .o .o ._-.. 204, 200 | 212, 600 41
Engineering and physical
science technicians_ __.. 244, 600 | 254, 600 4.1
Medical, agricultural, and
biological technicians_._{ 12,800 | 16,900 32. 8
Other technicians (un-
classified) .. ..- .. .. ._-_ 111, 300 | 100, 900 -0, 4

1 Data for 1061 are based on the 1961 industry survey and differ from the
adjusted figures for 1961 as derived from the 1962 survey. Occupational
detail on adjusted basis for 1961 not collected in the 1962 survey.

2 Computed from unrounded figures. Percent change in the total differs
from 2.9 percent total shown in table III-13 for reasons cited in footnote 1.

NorE.—Detail may not add to totals because of rounding,

Sources: National Science Foundation, Scientific and Technical Personnel
in Industry, 1961, NSF 63-32 and U.8. Department of Labor, Bureau of
Labor Statistics, Employment of Scientific and Technical Personnel in In-
dudry, 1968, Bull, No, 1418,

The changes in employment of technicians
among the five principal employing groups in
manufacturing (electrical equipment, machinery,
transportation equipment, chemicals, and fabri-
cated metal products) varied considerably in the
2-year period from January 1960 to January
1962. The largest proportionate increases among
these groups were shown for chemicals in both
years, the greatest increase occurring in the
plastics and synthetics segment. The engineering
and architectural services industry—the largest
single employer of technicians in nonmanufac-
turing—showed a first-year decline, but then an
increase over the 2-year period to 1962. (See
table ITT-13.)

Very few industries showed any significant
change in the ratio of technicians to scientists
and engineers between 1961 and 1962. Among
individual industries, the plastics and synthetics
and the textile mill products industries in manu-
facturing and the engineering and architectural
services and the communications industries in

T
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TasLe I1I-13.—Percent change in employment of technicians in industry, by industry classification, 1960 to 1961 and 1961 lo
1962, and ratio of technicians to scientists and engineers, 1961 and 1962

Percent change in yearending| yumber of technicians per

Industry . 100 sclentists and engineers

January 1961 | January 1962 | January 10611} January 1962
[\ 7 DRSS SRR EEEELEEEESEEL A 4.6 2.9 69 69
Manufacturing - - - - oo -ocemm-mmammeemeo-smmemeo—oossmmmo—omoos 6.2 4.5 62 62
Ordnance and acCeSSOTieS. - c e cemcocmmmaomcommmem o mmm e 16. 4 8.0 35 36
. Food and kindred produets._ - =< omeocmmmmmmmomme oo mmm e 18.9 5.0 63 63
» Textile mill produetS - - -caccococmmmaaocomnoammmemaomm e 4.3 9.3 46 53
" Lumber and wood products, except furniture..-----wo-cuooooouo- —6.5 —1.4 118 114
! Paper and allied products. - - - <o -cocmnmmmanomonooommmmom oo 9.5 5.1 48 49
Chemicals and allied products 3. - - - ccemeemmcomommammae oo 10. 8 9.0 43 46
Industrial chemicals. - - - ccocccmmmmomcommmmmmmm oo emmmmee 50 1.9 44 45
: Plastics and synthetics, except glass. - o----ocooomooocooean- 20. 4 22.0 55 66
Drugs and pharmaceuticals. .- - --oocnoonooooonomnomnoe- 14. 2 7.0 25 25
3 Petroleum refining .- -c--cc-ecomm--=m-mam=m-m=-mo=ammmeoo=c- —-2.0 4.5 42 45
: Rubber and miscellaneous plastic products.cc--------c-c-umoemuu- -7.9 7.4 59 61
; Stone, clay, and glass produets.-----coco-coommmoooonommommoomns 4.5 3.7 52 52
5 Primary metal industries 2. - --eocmncommnmmomoomommmomoones 4.6 2.6 58 59
E Blast furnaces and basic steel products- - - - ---- oo o-oenoeo- 7 5.3 58 60
, Fabricated metal produets - - - a- - = cceao-cccemmmmmmmommmmmmmo- .5 1.3 105 98
Machinery, except electrical 2. - oo ococooomnmmommmnommmnm oo 7.9 43 92 92
Office, computing, and accounting machines.- . - - oo 13.9 2.6 79 78
Farm machinery and equipment - - cccceocomamncoomanan-- 3.2 5.7 79 81
Electrical equipment and supplies - _ o -coooooommmmmcmmoae e e 8.2 5.8 69 69
Electric distribution equipment and industrial apparatus...._- 82 45 79 81
Communication equipment. .- - -cocoeoocamaommaoaaooao-- 10. 5 11. 6 60 61
Electronic components and accessories. <« - —----c-wnoo--c--- 8.8 —3.6 83 76
Radio and television receiving sets.. - ---occcccumaaaoooo- -3.7 5.7 62 66
Transportation equipment 2 oo - - -cooccmmemomommoommmmnmnooos -7 1.1 55 52
Motor vehicles and equipment . - - cccccoocmcommmmmaaoon- 3.3 2.7 72 71
Aircraft and Parts. - - ccececcmcccmmmooo—eommemmmmocoomoo —3.5 1.3 47 44
Instruments and related products - - --cccccoeommaoomoeonnmn- 3.0 2.6 73 71
Engineering and scientific instruments . - -« ccccomcemeoaa--- - 3.5 1.5 75 73
Other instruments and related products_ . ----—----voounmoomo 2.6 3.3 72 69
Other manufacturing industries. - - - o -coaccocceamanaoamomooamn- 22.0 5.1 88 86
Nonmanufacturing. - - - - oo ccaomceommemmmcmmmmmmmommma oo m e m o 1.9 .2 88 86
1T (AT SRR BT EEEELEEE bbb —6.8 1.9 39. 41
Crude petroleum and natural gas..-.-----czunueomroom-o=-o- —8.4 23.1 38 43
Quarrying and nonmetalic mining- - - - ----wcc-oooomnnooo-o- —4.8 50 40 37
Contract construction - - - cccooococcocmmaeacceommmmmmmaamme 9.9 ~7.4 65 60
Transportation and public utilities 3. .- - -covocooonomonnoonom- 3.5 -.2 94 90
Communication _ - - - - ccccccamammcmmacmmmmmmmeoommmmomo- 2.9 8.3 145 154
Electric, gas, and sanitary services -.------------------=---- 5.5 ~5. 8 70 63
Wholesale and retail trade - - —ncaoeccoomommmmmmccmemaanm oo 10. 0 —4.3 - 63 61
Finance, insurance, and real estate....- - —-wcmoouoooocmnomomoo —4.2 97 48 47
Services 3. oo oo mmeoccccmmmmm—eee=—mmeee—=as-=ae-o-coss—----os —-14 2.2 120 120

Commercial laboratories; business and management consulting

SEIVICES - - cmmmmem———memmme—mmmmmmm—amme—sase——e—oa 2.9 1.7 111 106
Engineering and architectural ServiCeS. - --cccceca-mm———===- —-3. 6 42 113 120

1 Estimates based on adjusted 1961 data obtained in 1962 industry survey.
2 Total includes individual industries not shown separately.

Sources: National Science Foundation, Scientific and Technical Pereonnzlin
Industry, 1961, NSF 63-32; U.8. Department of Labor, Bureau of Labor Statis-
tics, Employment of Scientific and Technical Personnel in Industry, 1962, Bull.
No. 1418,

B ety




30 CHAPTER III

nonmanufacturing showed sizable increases in the
ratio. As table ITI-13 shows, fairly large de-
creases occurred for fabricated metal products and
the electronic components industries in manufac-
turing and for contract construction in nonmanu-
facturing—all employing large numbers of
scientific and technical personnel.

Scientists and Engineers in Colleges
and Universities

A survey of colleges and universities conducted
by the National Science Foundation shows that
nearly 176,000 scientists and engineers were
employed by these institutions in March 1961.°
Of this number, faculty members accounted for
about three-fifths, and about 80 percent of them
were employed full time. Graduate students
working part time comprised one-fifth of the
personnel; the few who held full-time appoint-
ments were included with nonfaculty professional
personnel. (See table ITI-14.)

Patterns of Employment

Nearly two-thirds of these science and en-
gineering personnel were employed ir. the physical
and life sciences, and almost one-third were about
equally divided between engineering and the
social sciences. (See table III-15 and chart
I1I-4.) Of the 108,000 faculty members, more
than one-third were in the life sciences, compared
with about one-fifth each in the physical and
social sciences. Nearly half of the 32,500 non-
faculty personnel (excluding graduate students)
were also employed in the life sciences. Almost
four-fifths of the 26,900 social science personnel
were classified as faculty as were three-fifths of
both the 63,200 life scientists and 27,300 engineers.
(See table III-16.)

Electrical and mechanical engineers made up
nearly half the engineering group and had
the greatest proportions employed full time.
Chemists were the largest group within the
physical sciences, while personnel in the clinical
sciences (mainly M.D.’s and D.D.S.’s) made up
by far the largest proportion of those in the life
sciences. Within the social sciences, the largest

8 Estimate does not include an additional relatively
small number of scientists and engineers (amounting to
possibly 5 to 10 percent) employed in institutions not
responding to this survey.

Chart III-4. Scientists and engineers em-
ployed in colleges and universities, by occu-
pation, 1961

AN .
Psychologists
5%
Source: National Science Foundation.
single group was the economists. (See table

I11-17.)

Findings from a 1958 survey conducted by the
U.S. Office of Education for the National Science
Foundation are presented here to give additional

TaBLE I1I-14.—Science and engineering professsional per-
sonnel employed in colleges and universities,! by type of
personnel, 1961

Total Full time as
Type of personnel |professiongl| Full time | Part time | percent of
personnel total
Number
Total.aoo oo 175,600 115, 000 60,600 66
Faculty members_______. 108,100 87,200 20, 900 81
Nonfaculty professional
personnel ... .. ... 32, 500 27,800 4,700 86
Graduate students3.._.... 35,000 |--cocaceee-- 35,000 |--coceeee-.-
Percent 3
Total-cececaaaa- 100 100 100 |ocomcuaaoaae
Faculty members_._..... 62 76 2L, 3 P,
Nonfaculty professional
personnel.._......_... 18 24 -3 P,
Graduate students2____.. 20 |accacmcanana- [ I

1 Includes Federal contract research centers and agricultural experiment
stations with their associated colleges of agriculture.

3 Graduate students who received $100 or more for services performed and
were working in a professional capacity. Those holding full-time appo!at-
ment included with nonfaculty professional personnel.

3 Compated from unrounded data.

Source: National Science Foundation, Reviews of Data on Research & Devel-
opment, No. 37, “Science and Engineering Professional Manpower Resources
in Colleges and Universities, 1061. A Preliminary Report,” NSF §34.
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EMPLOYMENT , 31

TazLB ITI-15.—Percent distribution of science and engincer-  employment patterns of scientists and engineers
ing professu;)nal lgersoznel employed in cclleges and i, institutions of higher education. These pat
jversities,! , 1961 - X -
universities,' by fie terns reflect size as well as the basic aims of the

Potal pro- various types of institutions.

Fleld e oSonal g | T time | Part time Distribution of faculty personnel by type of
institution in 1958 shows that universities em-
Total. - oo~ 100 100 100 Ployed about half of the faculty in all fields,
although they accounted for fewer than 10 percent
Engineering- - - --—---- 16 16 14 of the institutions in the survey. Universities
Physical sciences. ..--- - --- 28 26 31  employed almost two-thirds of the faculty mem-

Life sciences....--------- 36 87 84 pers in the natural sciences and engineeri
Social sciences. - nccccan-- 15 16 14 . . gineermg, com-
PaychologY - - oo~ 5 5 ¢ pared with slightly over two-fifths both in the
social sciences and in all other fields. The liberal
; 500 footote 1 tablo III-14, arts colleges were the second largest employers of
Nore.~Detail may not add to totals because of rounding. such personnel. However, technological schools

Source: National Sclence Foundatlon, Reviews of Data on Ressrch & and technical institutes were the only institutions 3
Development, No. 37, “Science and Engineering Professional Manpower in . .
Colleges and Universities, 1961, A Preliminary Report,” NSF 634, with half or more of their faculty members em_

TaBLE I11-16.—Science and engineering professional persornel employed in colleges and universities,! by type of personnel

and field, 1961
Type of personnel Total Engineering Physioal Life Social Psychology
sciences sciences sciences
Number
Total. - - cceeecceccccecemmecccmeceama- 175, 600 27, 300 49, 100 63, 200 26, 900 9, 200
Faculty. - ccercccmccccacmrcccccecccmacen e 108, 100 15, 500 26, 700 38, 200 21,'300 6, 400
Nonfaculty professional personnel. .- cceo----- 32, 500 6, 400 8, 700 15, 400 1,200 800
Graduate students. . - - - ccccmccccccccccaana- 35, 000 5, 400 13, 600 9, 600 4, 400 2, 000
Percent
Total e rcccccrccccccccccra-a 100 16 28 36 15 5
Faculty .- cccceemmmmmcccccccccmacccacam e 100 14 25 35 20 6
Nonfaculty professional personnel _-cccco---- 100 20 27 47 4 2
Graduate students. - - cccc o cccccocccemaaaaa 100 15 39 27 13 6
Total. e cccencccccccccccccccacaccacaa 100 100 100 100 100 100
FACULY - - - - ooommemm == mmmmmmm e aaan 62 57 54 60 79 70
Nonfaculty professional personnel. .. . cccco----- 19 23 18 24 4 9
Graduate students - ccc o cccccmccrcccmaceaae 20 20 28 15 16 22
h 1 See footnote 1, table III-14, Manpower Resources in Colleges and Universities, 1961. A Preliminary Re-
port,” NSF 63-4. Other data on employment by typ2 &f porsonnel and fleld
Nor.—Detail may not add to totals because of rounding. based on unpublished materials from the 1961 survey wl:;::h provided data

Source: Data for totals from National Science Foundation, Reviews of Dala for the report cited.
on Research & Development, No, 37, “Sclence and Engineering Professional
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TasLe III-17.—Science and engineering professional personnel employed full time and part time in colleges and universities,!

by field, 1961

Number of professiona! personnel Full time as
Field percent of
total
Total Full time Part time

Total. . oo oo e e ccmecccecceccccccccccccccccccacaccaaa- 175,600 | 115, 000 60, 600 66
Engineering. . - - - cccooc e 27, 300 18, 600 8, 700 68
Aeronautical. - o - oo e eerae e 1,300 900 400 69
Chemieal. - oo o e c e e e e 2, 400 1, 300 1,100 54
Civil. v o oo cecccecceeeeecaes 3, 800 2, 600 1,300 68
Electrical. o o oo e e ieeccaeees 7, 400 5, 300 2,100 72
Mechanical . - - oo oo oo eeee e 6, 000 4,300 1,700 72
Other. oo oo e e cccecmcccmccmcccmeeceeae 6, 400 4, 300 2, 100 67
Physical sciences. ... - oo cecmmo e ceeaaes 49, 100 30, 000 19, 100 61
Mathematics. . oo ccccmoneccecceecececcccccceccccccccccaaaaa- 14, 800 9, 500 5, 300 64
Physies. o oo o oo e mccccccmccaaa- 13, 700 8, 300 5, 400 61
Chemistry - e e e e e oo 15, 700 9, 300 6, 500 59
Earth sciences. .o oo cc e ccecccccccccecccccaaaa- 3,900 2, 300 1, 600 59
Other. - cccce e eccmccccecccccccccccccccccccancaa- 900 600 300 67

Life sciences . c - ccccccccccccccccaccaaaana recececememcececacacacaa- 63, 200 42, 600 20, 600 67
Clinical 8CIeNCe.c e ccccccccccccccccccccccccccacacccacaanaa- 23, 400 14, 800 8, 600 63
Commodity related agricultural . - - oo 8, 800 6, 500 2,300 74
Biology - - - - oo e m e cmccccccccccccccaa- 6, 100 4, 400 1,700 72
Botany - oo oo e e e e cmccmccccccmccemcceecmccccee- 3, 600 2, 500 1,200 69
Other. oo e ccccccccceeccccccceccccccccccmccmacaaa- 21, 300 14, 400 6, 800 68
Social 8eIeNCes - - oo e e e ccccceccaaes 26, 900 18, 500 8, 400 69
Eeonomics. oo oo oo ceccceeecccccceeeccca—aea 8, 200 5, 500 2,700 67
SO0CIOlOZY - - - o o o e e e e ccccceccccmccccccccccocaae 4, 500 .3, 100 1, 500 69
Othere e ccccccccccccccccccececccccaccaa——aa- 14, 200 9, 900 4, 200 70
P8ychOlOgy .« o o cc e e e e e cceccceccera e 9, 200 5, 300 3, 900 58

18ee footnote 1, table ITI~14.
Nore.—Detail may not add to totals because of rounding.

ployed in the natural sciences and engineering.
(See table I11-18.)

Nonfaculty personnel were even more highly
concentrated than faculty members in universi-
ties. Over 90 percent of nonfaculty social science
personnel and 86 percent of those in the natural
sciences and engineering were employed at such
institutions. The high proportions of nonfaculty
personnel in the natural science and engineering
fields—55 percent at universities and more than

Source: National Science Fouundation, Reviews of Dala on Research &
Development, No. 37, “Science and Engineering Professional Manpower in
Colleges and Universities, 1061, A Preliminary Report,” NSF 63-4.

85 percent at technological schools—reflect em-
ployment on research projects, located principally
in such institutions. (See table ITI-19.)

In 1958 the concentration of faculty in univer-
sities was most evident in the life sciences (75
percent) and engineering (63 percent). Many of
them are employed in universities with large,
separately organized professional schools of engi-
neering, medicine, agriculture, etc. Liberal arts
colleges were the second largest employer group
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EMPLOYMENT 33
TasLe I11-18.—Faculty personnel eraployed at colleges and universities, by type of institution and by field, 1958
Number of | Numberof |__ Percent distribution
Type of institution institutions faculty
Allfields | Natural sciences Social Other fields
and engineering sciences

Total. - ccccccecccccccacaccmcmaccaee 1,916 | 211,100 100. 0 36. 3 11. 1 52. 6
Universities. e cccccccccmccacccccccccccaaaas 143 | 105, 600 100. 0 47.0 9.7 43.3
Yiberal arts colleges. - cccccccccmccccaaaaaao 730 53, 400 100. 0 22. 5 15. 3 62. 2
Teachers colleges. - - cccacccmmccacccaaaaa-- 186 15, 100 100. 0 15. 5 11.1 73.4
Technological schools. - - - o cccccccaaaaaanaa 37 6, 100 100. 0 70.5 85 21.0
Theological and religious schools__....._---.. 153 3, 200 100. 0 2.5 4,6 92.9
Junior colleges . - - ccaccccccccccccccacaaaaa- 500 18, 700 100. 0 25.3 11.9 62. 8
Technical institutes. - cccccccccccccaaaaaan 25 1,100 100. 0 50.1 6.2 43.7
Semiprofessional schools. . .- ccccnaaaaao 20 600 100. 0 15. 6 4.8 79. 6
Other. - ccceecccccccccccccaccmrccccccaaa- 122 7,400 100. 0 41.7 3.7 54. 6
Total o occccccmcccmacmccccacacacaa- 1,916 | 211,100 100. 0 100. 0 100. 0 100. 0
Universities.occceccccccccccaacacacacacaaa- 143 | 105, 600 50. 0 64. 7 43. 7 41.2
Liberal arts colleges. - - cccccccmacacaaaaaaao 730 53, 400 25. 3 15. 6 35.1 29, 9
Teachers colle@e5- c ~ccccccmamcccccacaaaaaan 186 15, 100 71 3.0 7.1 10. 0
Technologica) 8¢h0018- - o ccccccccccccaaaan 37 6, 100 2.9 56 2.2 1.1
Theological and religious schools. - -----. 153 3,200 1.5 .1 . 6 2.6
Junior colleges. - - ccccccmccmcacccacccaas 500 18, 700 8.9 6.2 9.6 10. 6
Technical institutes. - -« cccccccccccccacaaaa 25 1,100 .5 .7 .3 .4
Semiprofessional schools. . - - —ccecanaao- 20 600 .3 .1 .1 .4
Other. - e cccccccccccccccccccceccamaaanan- 122 7, 400 3.5 40 1.2 3.7

1 See footnote 1, table ITI-14,
No1z.—Detail may not add to totals because of rounding,

in every field except engineering, where techno-
logical schools employed a large number of
engineering faculty.

Nonfaculty personnel in all the science and
engineering fields were employed primarily in
universities, including over 90 percent of those in
the life and social sciences, 85 percent in the
physical sciences, and 70 percent in engineering.
The only other type of institution employing
sizable numbers of nonfaculty professional per-
sonnel in these fields was the technological schools,
which accounted for 27 percent of the nonfaculty
engineers and nearly 11 percent of the nornfaculty
physical scientists. These proportions reflect the
research and development activities requiring the
services of many nonfaculty scientists and engi-
neers. (See table III-20.)

Source: National Science Foundaticn, Scientific Manpower Bulletin, No .
13, “Sclentists and Enginecrs Employed at Colleges and Universities, 1958,”’
NSF 61-38, and unpublished data.

Recent Trends

Based on data from the 1958 and 1961 surveys
of collees and universities, estimates have been
derived for 3 separate years to provide some
recent trends in the employment of engineers,
physical scientists, and life scientists.

Overall, there was an increase of about 15
percent in these personnel in the 3-year period,
although the rate of growth appears to have been
somewhat greater between 1960 and 1961. As
table III-21 shows, physical scientists, the second
largest occupational group, had the largest in-
crease—almost 18 percent—between 1958 and
1960 compared with a very slight increase for life
scientists. However, in the 1-year period ending
in 1961, the life sciences accounted for more than
half of the almost 9,000 total increase.

e o g tytan

B it T e SN

T p— - o
¥ e o = > PN

AN A A B

SO T i

. BETR B ET 7 e




e S L e T—

34 CHAPTER I

Tasrr I111-19.—Nonfacully professional personnel employed in colleges and universities,! by type of institution and by field, 1958

Numberof | Number of Peroent distribution
Type of institution institutions | nonfaculty 2 Allgelds | Naturel sciences | Soctal otber Belds
and engineering sciences B

Total. . ccec e 1,916 | 100, 100 100. 0 51.3 5.7 43.0
Universities_ - - - - cccecccmacaaooo-. 143 80, 000 100.0 55.0 6.5 38.5
Liberal arts colleges. .. - - - oo ccooooo___ 730 8, 000 100.0 15. 6 4.2 80. 3
Teachers colleges. _ - oo oo 186 1,600 100.0 7.0 3.0 90.0
Technological schools. - - cccccccccccaaaaaa-. 37 5, 600 100.0 86.6 1.5 1.9
Theological and religious schools____._______._ 153 500 100.0 .6 .8 98. 6
Junior colleger . - - cc e e 500 2,100 100. 0 88 2.0 89. 2
Technical institutes_ .- .. ___.._._._..__ 25 200 100.0 1.2 |eccceeea o §9. 8
Semiprofessional schools. . . .. ..... 20 300 100.0 6.5 |occceaaa- 93.5
Other. - ecmmececeeeeaes 122 1, 800 100.0 53.4 .6 46. 0

Total. e eeeeeeeaae 1,916 | 100,100 100.0 100. 0 | 100.0 100. 0
Universities. - ccccccccmmccccccccaaas 143 80, 000 79. 8 85.7 90. 5 71.6
Liberal arts colleges_- - - - - e oo ___ - 730 8, 000 8.0 2.4 5.9 14.9
Teachers colleges. - - - oo oo oo 186 1, 600 1.7 .2 .8 3.5
Technological schools._ - - - - oo oocao_.... 37 5, 600 5.6 9.4 .1 1.5
Theological and religious schools__......._... 153 500 .5 ®) 1.7 1.1
Junior colleges_ - - _ - o ccc e eeeeee e 500 2, 100 2.1 .4 .7 4.4
Technical institutes_ .- oo a___ 25 200 .2 (O N P .4
Semiprofessional schools. . .- _________. 20 300 .3 () T .6
Other. ccee o ccceccccccccccccccccccccaa 122 1, 800 1.8 L8 .2 2.0

1 See footvote 1, table III-14.
9 Includes salaried graduate students.
9 Less than 0.05 percent.

Norz.—Detail may not add to totals because of rounding.

Employment in the Federal Govern-
ment

National Science Foundation estimates from
data provided by the U.S. Civil Service Commis-
sion indicate that about 144,000 scientists and
engineers were employed by the Federal Govern-
ment in October 1962—more than 8 percent of
all full-time white collar employees working for
the Government. The data cover personnel
employed by agencies in the executive, legislative,
and judicial branches, except the Central Intelli-
gence Agency and the National Security Agency.

Patterns of Employment

According to the occupational series (or classi-
fications) in which such personnel ara classified,
the following groups accounted for almost 80
percent of these scientists and engineers: 67,500
engineers, almost 23,700 agricultural and biological

Source: Natlonal Science Foundation, Scientific Manpower Bullelin, No .
13, “Sclentists and Engineers Employed at Colleges and Universities, 1058,”’
NSF 61-38, and unpublished data.

scientists, and 23,000 physical scientists. Of the
total number of engineers, those classified in
civil engineering (18,300) and ‘mechanical engi-
neering (17,300, including over 6,000 in aerospace)
accounted for more than half of the personnel in
this series. There were also about 14,700 elec-
trical and electronic engineers in the Federal
Government. (See table I11-22.)

Those working in the agricultural sciences
numbered almost 16,500 {over two-thirds em-
ployed in soil conservation and forestry), and the
biological sciences totaled another 7,200. Within
the physical sciences group, chemists accounted
for nearly 6,800 persons and physicists another
4,600—together comprising almost half of all
personnel in the physical sciences.

Among the almost 15,000 personnel in the
health sciences—medical, dental, and veterinary
officers—by far the largest number were engaged
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TapLe ITI-20.—Science and engineering professional personnel employed in colleges and universities,! by type of inslitution
and field, 1958
Percent distribution
{ institution Nog
Typeo personnel Total | Engineering | Physical l Lite | Bocial
Faculty personnel
Total. - eccecccccccccccccccamcmaaaaa 100, 100 100.0 100.0 100.0 100.0 100.0
Universities -« cccccccccccccccccamacccccanna- 59, 900 59.8 62.9 49.0 75.1 43.7
Liberal arts colleges. - - - ccccccccccccccaanaa-a- 20, 200 20.2 8.1 26.5 11.8 35.1
Teachers colleges. - - ccccccmacccccacccaaannan 4, 000 4.0 .5 5.6 2.4 7.1
Technological 8¢hoOl8_ - - e ccccccccccmmcaaaaaa- 4, 800 4.8 16.7 6.4 .6 2.2
Theological and religious schools__. - --------- 200 I 2 P .2 .1 .6
Junior colleges. - - o oo cccccccacmmmaacceeeaaae 6, 900 6.9 6.8 10.4 3.3 9.6
Technical institutes. . - - ccccccccccaaaa-s G 600 .6 2.2 .7 .1 .3
Semi-professional schools. - ... .----- focccmaan 100 .1 .4 .1 ®) .1
Other. - - oo ccccccecccecccccccamamm———a=-= 400 3.4 2.4 1.1 6.5 1.2
Nonfaculty personnel 3

Total. - e cccccccccccmmmmmm—ccceee- 57,100 100.0 100.0 100.0 100.0 100.0
Universities. .- - - - ccccccccccccccamcaacaccaaa- 49, 100 86.1 70.3 84.7 92.0 90.5
Liberal artscolleges . - - - - - ccccccccccccaaaaaaa 1, 600 2.8 1.2 3.7 2.0 5.9
Teacherscolleges. - - - cccccmmaaccacccccaaaaa- 200 .3 ® .4 .2 .8
Technological 8¢hOOIS._ - - - - = oo ccccmmmmmee 4,900 8.6 27.4 10.6 .6 1.7
Theological and religiousschools_ - - - -cccuea-- ® [C) R . ® ® .1
Junior colleges. - - - oo ccccmcccccccceaaaa- 200 -4 .5 .5 .2 .7
Technical institutes_ - .- -cccccccaocccaacaa-- ) ® .2 () N PN A
Semi-professional schools. . . - - -cccceaaao- 9 @ -2 S I At aha L L
Other- - ceee e ccccccccccccccccccacrammmaan= 1,000 1.7 .2 ®) 4.0 .2

1 8ee footnote 1, table ITI-14.
3 Less than 50; less than 0.05 percent.
3 Includes salaried graduste students,

Norz.—Detall may oot add to totals because of rounding.

TasLe I1I-21.—Scientists and engineers employed in colleges
and universities,} by selected fields, 1958, 1960, and 1961

Number in— Perccent change
Fleld
1958 1060 3 1961 1958-60 | 196u-61
Total..eee oo 128,200 | 137,800 | 146,600 8.3 6.4
Engineering........... 25,500 | 27,800 | 28,600 7.8 4.0
Physical sclences. ... 40,900 | 48,100 51, 30¢ 17.6 6.7
Life sclences....--._.. 61,800 62,200 66,700 .6 7.2

1 See footnote 1, table I11-14.
3 National Science Foundation estimate.
3 Data include estimate for nonresponse fn 1961 survey.

Sources: National Sclence Foundation, Scientific Research and Develop-
ment in Colleges and Universities, Erpenditures and Manpower, 1958, NSF
02-44; and Reviews of Data on Researeh & Development, No. 37, ““Sclence and
Engineering Frofessional Manpower Resources in Coll-ges and Universities,

1961. A Preliminary Report,” NSF 634,

663-250 0—85———4

Source: National Sclence Foundation, Scientific Manpower Bulletin
No. 13, “Sclentists and Engineers Employed at Colleges and Univers!ties.
1968,” NSF 61-38,

in activities related to ‘“‘clinical practice,” and
such personnel are usually excluded from overall
counts on the number of scientists.’
ematics and social sciences, there were approxi-
mately 5,200 and 5,500 employees, respectively,
and the remaining personnel were distributed
among the geography and -cartography, psy-
chology, and operations research series.

¢ Not included in

In math-

this report are over 30,000 related

professional personnel in the health fields. Data on these
additional personnel are included in other NSF reports on
Federal Government employment (e.g., Scienlific and
Technical Personnel in the Federal Government, 1959 and

1960, NSF 62-26).

These personnel include primarily

nurses (over 22,000 in 1962), public health administrators,
dieticians, pharmacists, and therapists.
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CHAPTER III

TaBrLe 111-22.—Scientists and engineers employed in the
Federal Government, by occupational group, Oclober 1962

Occupational group Number Percent
Total. - oo oo e 144, 122 100.0
Physical sciences. .. ... .c.o......| 23,043 16.0
Physics ..o oo 4, 596 3.2
Geophysics, geology, and geodesy. 2, 367 1.6
Chemistry. .- oo 6, 789 L7
Metallurgy . - - - oo .. 581 .4
Meteorology.-- - -ccccccvae.--- 2,123 1.5
Other! e 6, 587 46
i_._———_—
Mathematies2. . ccceeeoa--. 5, 163 3.6
Engineering. o ccmeeaaeooo 67, 500 46. 8
Civil.a o o ool 18, 304 12. 7
Mechanieal . _ .. ...__.__. 17, 250 12.0
Electrical and electronic. ... ._. 14, 721 10. 2
Chemieal. ... . 1,195 .8
Industrial . _ ... _____ 2,175 1.5
Other? . ... 13, 855 9.6
P=l—
Biological sciences__ .. .cccccea.--. 7,212 5.0
Agricultural sciences (including
(1) 411 94 D 16, 454 11. 4
Health (selected categories)s_ .. ... 14, 640 10.1
Social sciences (selected categories)s. 5, 479 3.8
Geography and cartography._._____. 2, 389 1.7
Peychology - - cccccccccccae e aae 1, 815 1.3
Operations research... ... .. ..._.. 427 .3

1 General physical sciences, astronomy and space science, technology, and
other physical sclencss.

? Actuary, mathematics, mathematical statistician, and statistics.

? General, materials, salety, fire prevention, maintenance, acchitecture,
mining, petroleum production and natural gas, agricultural, and welding
engineering.

¢ Medical officer, dental officer, and veterinarian.

s Social sclence, economics, history, and anthropolozical scicnces.

Souroe: National Science Foundation, from U.%. Civil Secvice Commis-
sion dats.

Persons classified as technicians numbered
almost 93,400 in 1962. The more than 41,800
employees in engineering comprised more than
two-fifths of all technicians. Engineering and
mechanics technicians—two closely allied groups—
accounted for 54,700 and over one-third of them
were working in the electronics fieid. Almost
10,000 technicians were in the health fields, with
more than 95 percent of them involved in clinical
activilies related to the medical and dental fields.
There were about 2,700 in the biological sciences,

TaBLE I11-23.—Technicians employed in the Federal Goy-
ernment, by selected occupational group, October 1962

Occupational group Number Peroent

Total. .. 93, 354 100. 0
Physical sciences_ - . . .o _._.___ 5, 946 6 4
Mathematics. ... _____..__ 565 .6
Engineering_ . ... _.__..__ 41, 849 44. 8
Biological sciences_ .- .o ___.__. 2,710 2.9
Agricultural sciences__ .. ._.___.____ 10, 680 11. 4
Health (selected categories)!______. 9, 969 10. 7
Mechanics. .. cccoce e eeeeae 12, 848 13. 8
Other2 .. e 8, 787 9.4

i Includes personnel classified as technicians, assistants, or aids in the
health series (e.g., medical technician, physical therapy assistant).

2 Socinl sciences, geography-cartography, and psychology.
d‘%:urce: National Science Foundation, from U.8. Civil Service Commission

and more than twice as many in the physical
sciences. (See table I11-23.)

The Department of Defense as a whole employed
the largest number of scientists, engineers, and
technicians in 1962, with almost 57,500 scientists
and engineers and 40,300 technicians. The De-
partment of Agriculture, with more than 25,300
scientists and engineers, was the single agency
employing the largest number of these personnel
and was the second largest employer of tech-
nicians (almost 14,000). Over 88 percent of the
agricultural scientists and 40 percent of those in
the biological sciences were working for the
Department of Agriculture. The Department of
the Army was the second largest single employer
of scientists and engineers (23,900) and was first
in the employment of technicians (22,300), mostly
engineering and mechanics technicians. (See ta-
bles I11-24 and ITI-25.)

The Department of the Navy was the third
largest employer of scientific and engineering per-
sonnel, but employed the largest number of math-
ematicians and physical scientists (primarily physi-
cists). Over 11,000 scientists and engineers were
employed by both the Department of the Interior
and the Veterans Administration, with over
three-fourths of these Veterans Administration
personnel working in the health fields. The VA
was. the largest employer of health technicians,
of whom about 6,800 of the total 10,000 worked
in this agency. The National Aeronautics and
Space Administration, a rapldly growmg agency,
employed nearly 9,000 scientists and engineers in
1962 (chart ITT-5).
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Chart III-5. Scientists and engincers employed in the Federal Government, by agency and

occupational group, October 1962

0 4,000 8,000 12,000 16,000 20,000 24,000 2,000
Defenss I | | | | | |
Army I, s it
Navy I sl
Air Force 7 Al
Agricaiture 7)) ik
Veterans Admin. sl
Interior I s | | »
» l » ‘ v, MO R X R AX A
?,'}'c. ::'m, 7RSS Engineering
Health, Educ, T m Physical sciences & mathematics
& Welfare %"‘”‘""“@///////////A% Biclogical & agricultural sciences
Commerce D i Health
:ll‘.l.lcl: Aviation /////////// ::i::hs::onus & psychology
Jtate ‘B

Tean. Valley Auth.
All Other

Dissii

Sources: National Science Foundation and Civil Service Commission.

TaBLE I11-24.—Scientists and engineers employed in the Federal Government, by agency and occupational group, October 1962

Agricul- | Health | Social Geo-
Physical | Mathe- | Engi- |Biologicall tural | (selected | sciences | graphy Psy- Qren-
Agencies Total | sclences | matics! | neering | sciences | sclences | cate- | (selected [and carto-i chology ons
including| gories)? | cate- | graphy research
forestry) gories)s
]

Total....._. ——- 144,122 23,043 5163 | 67,500 7,212 | 16,454 14,0640 5,479 2,380 1,815 4

Department of Defense, total............. 57,452 8,716 2,574 | 41,470 887 146 462 408 1,874 545 370

Office of the Sacretary of Defense.... 164 34 2 68 ) N R 2% 1 3 [

Department of the Army_..._____.._ 23,940 3,335 914 17,726 670 109 m 179 463 180 93

Department of the Navy............ 20,925 3,844 1,020 | 15,201 134 14 n 2 3 183 117

Department of the Air Foroe....-.-. 12,423 1, 503 614 8,475 82 23 120 183 1,069 179 165
Do‘elrtment of Health, Education, and

elfare 7,573 1,801 366 877 874 18 3,000 (- 3] P— 176 oo

Department of the Interior........._..- 11,896 567 51 5,467 2,087 1,150 3 336 45 |- 1

Department of Agriculture. ... ... 25, 314 1,380 507 2,996 2,804 14, 527 2,078 829 91 - 3 [R——

Department of Commerce.....—.co--.-- 6, 9689 3,376 787 2,250 |- 1 1 411 14 1 8

Department of Labor._. . _.coeeecanaan 1,050 |.ocaeee - 167 38 | e e eas 8683 |-cocemeea ) U

Department of State. .o.coeooe oo 2,301 7 ) 16 366 48 504 55 1,337 22 L 2 [

Feo Aviation Agency.._.cc——___- 2,875 15 33 2,708 s () I 38 9 5 2 19

Atomic Energy Commission.. ..o 1,367 470 13 847 22 1 6 - 38 PN SRS N
National Aeronsutics and Space Admin-

istration - 8,973 3,332 205 5,351 3 1 7 - 3 L 1 (O

Tennessee Valley Authority..........-. 1,871 160 38 1,550 23 50 17 33 1-- -
Veterans Administration...... ccceeeao 11,362 520 81 508 2776 2 8,726 P ;1 N D—— 1,010 |occemno
Othert... . ceeeeecmccramaccwnann , 000 573 25 3,072 )} 45 152 722 8 33 2

1 Actuary, mathematics, mathematical statisticlan, and statistics.

3 Medical officer, dental officer, and veterinarian.

$ Social sclence, economics, history, and anthropological sclences.

4 Includes the remaining agencies of the executive branch, except the Cen-

small pumbers of scientific and engineering personnel employed by agencies
of the legislative and judicial branches.

Source: National Science Foundation, from U.8. C'vil Service Commis-
sjon data.

tral Intelligence Agincy and National Security Agency; also includes the
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TabLs 111-25.—Technicians employed in the Federal Governient, by agency and occupational group, October 1962 i
fcul- | Health | Soctal 3
Physical| Matbe- | Engi- [Blotogical] el | Gobected | soperes | saetiy | Prs- | Mechs.
Agencies Total | sciences | matice { neering | sciences | sciences cate- | (selected [and carto-| chology nics i
(including| gories)! | cate- | graphy T
forestry) gories)?
S T 93,354 | 5,06 65| 4.,840| 2710 10,680 | 9,90 61| 8,700 2| 1288 -
Department of Defense, total............. 40,300 | 1,433 207 21,608 33 136| 1,818 3| 3902 10| 10,78 ;
i
OiMce of the Secretary of Defense.... (- [ RN NSRS RUVRRPYRN SR NN S I A i
T I T TR T T TR
O the INAVY . -ceemcnana » poesl YSl st M ecevamaena »
nﬁ%ﬁ%ﬁz of the Alr Force.....___ 7,385 45 $3] 18| 8 487 i 1% 5 3,087
Health, Education, and
Depeit meft.ff.-----f'.' ...... A 2,578 292 1 135 841 2| 1,210|....... 3 83
Department of the Interior..........-—- 300 501 12| 3,84 518 | 1,581 4 2,570 1 206
Department of Agriculture......-....- 13,938 351 6 460 636 8,951 8 14 0300 | 122
Department of Commerce....-aeo-ao--- 5,331 278 3] 1,685 | feeeaaas 5 5 653 1 190 ,
Department of Labor.......coooooo—... | 1A R S —— - .- S 16 e .
Department of State. - --.cocceeomnoao 235 ) N5 [OS R . T FRS N [ 14 7 T 65 g
Fe Aviatlon Agency...ocoooaoe. 9,680 63 2 9,400 1. ST I 20 i 162 0
Atomic Energy Commissi.n............ 81 4 | N - - 2 PR R ) I P | PO 13 i
National Aeronautics and fipace Admin- i
istration.. - ooocceeeeee cceeacceeens 1,613 72 239 1,210 (P, b7 P ) BN P, 82 i
N A e R = o A T
B.ccecoconaanmnan y 9100 Jacococancc]enencanaas }
OUBEE b e moemmeememomeoeeecees B2 165 3| ™ 7 i CY Ty 1,101 !
1 Includes personnel classified as technicians, assistants, or aids in the small numbers of scientific and engineering personnel employed by agencies
health series (e.g., medical technician, physical therapy assistants). of the legislative and judicial branches. :
sAnthropology aid and economics assistant, Source: National Science Foundation, from U.S. Civil Service Commis-
3 Includes the remaining agencies of the executive branch, except the Cen- sion dats,
tral Intelligence Agency and Nationsl Security Agency; also includes the
Recent trends For the total 4-year period there were signifi-
. 3 in L] -
Over the 4-year period from 1958 to 1962, the cant (.ilﬁ’erences trends between the ;8Jor 0C
numbers of scientists and engineers employed b cupational groups as well as for individual ;
| the Federal G ¢ ¢ P ly . y occupations within these groups. Most engineer- .
; e Federal Lovernmen ms‘; al an acceleratilg  j,» fields increased substantially; however, total v
rate for an overall increase of 19 perf:ent.. Data employment in engineering appeared to decrease
‘ have been arranged as nearly as possible in com-  glightly between 1960 and 1961. This occurred ¢
[ . . » H
parable occupational groups for the various years.  through a reclassification of several thousand f
. . . . . 4
However, attention should be directed to the personnel in the National Aeronautics and Space b
overall trends rather than the exact numbers. Administration (NASA) from various engineering :
. . . . . e
Overall, the number of scientists and engineers  series (primarily mechanical and “other” engineer- ;

increased, on the average, nearly 5 percent a year
during the 4-year period, although the percentage
change between 1958 and 1959 was very small.
In the 3 years from 1959 to 1962, an increase of
more than 17 percent reflected, in large measure,
the staffing of new agencies concerned with the
Nation’s security and space programs as well as an
overall rise throughout the