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Scientific and Technical Manpower Resources

Change numbers on:

Page 135, table V-13

Men's degrees, academic year 1960-61,
All sciences and engineering, from 131,918 to 132,118
Other scientific fields, total, from 54,133 to 54,333
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NATIONAL SCIENCE FOUNDATION

WASHINGTON, D.C. 20550

May 1967

MEMO TO ACADEMIC LIBRARIES

In view of the increasing number of requests coming to
us for information on scientific and technical personnel,
the National Science Foundation is distributing copies of

Scientific and Technical Manpower Resourcas to the libraries

of the larger universities and colleges. This publication

is the most comprehensive summary of data that the Foundation
has issued on the employment, characteristics, education and
training, and demand for scientific and technical personnel.
It also provides references where further information may be
found. Ws hope you will find this volume a useful reference

source.
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FOREWORD

THE SCIENTIFIC AND TECHNICAL MANPOWER RESOURCES of the United States
are among the Nation’s basic’ assets. An adequate supply of highly
trained scientists, engineers, and technicians—and the proper utilization of
these individuals—is necessary for economic growth and national security.
The effective use of scientific and technical personnel requires that accurate
data on their supply, training, employment, and other personal and profes-
sional characteristics be available to the Government, industry, educators,
and the general public. Decisions based on such information cover the full
range from an individual student’s choice of a career to major national policy
determinations affecting research and development priorities.

In recognition of the national need for manpower data, the Congress
about 15 yecars ago included in the legislation establishing the National Science
Foundation the stipulation that NSF should provide information about
scientific and technical personnel in the United States. The Foundation has
carricd out this responsibility by collating material from existing sources,
coordinating certain data-gathering activities of other Federal agencies,
supporting special studies carried out by colleges and universities and other
nonprofit organizations, and undertaking studies and surveys dircetly by
NSF’s staff, including those of the National Register of Scientific and Technical
Personnel. As a result, a large body of information gathered over the past
12 years has becoine available.

This publication encompasses much of the most recently developed data
on scientists, engineers, and technicians in the United States. The report was
prepared in the Foundation’s Office of Economic and Manpower Studies,
Jacob Perlman, Head, under the general guidance of Thomas J. Mills, Head,
Manpower and Education Studies Section.

Bowex C. DEkEs,

Associate Director (Planning),

National Science Foundation.
NovEMBER 1964
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Chapter I-INTRODUCTION

HIS PUBLICATION brings together information

from many sourees on the personnel who
make up the Nation’s seientifie and technieal
manpower—their supply, employment, utilization,
characteristies, eompensation, and education. Tt
is intended to serve both as a source book and as a
guide to more detailed information in the various
original sourees from whieh the data were drawn.
The data in this report werc selected as the most
appropriate for a elear understanding of the
growing body of information dealing with this
complex subjeet. They are the latest available
at the time of writing and, when pertinent for
showing trends, inelude statisties for -earlier
years.

Purpose of Report

Information pertaining to the selentists, engi-
neers, and teehnicians who perform the multitude
of funetions necessary to our economic growth and
modern teehnology has beeome inereasingly im-
portant to the Government, educational institu-
tions, industry, and the general publie. Some of
the outstanding problem areas for whieh
information is sought are: I) the assuranee of an
adequate supply of well-trained seientific and
technical personnel to meet present and future
needs, 2) the utilization of available scientifie and
teehnical manpower to the fullest extent possible,
3) the improvement of the quality of, as well as an
increase in, seienee and mathematics instruction,
and 4) the need for improving and strengthening
the edueational system in ways that will permit
training of larger numbers of well-qualified
seientists and engineers.

The Nation’s vital concern about its scientific
and teehnical manpower resourees is refleeted in
the National Seienee Foundation’s programs of
scientifie manpower studies. More than a deeade
has elapsed sinee enaetment of the Act whieh
directs the Foundation to . .. maintain a
register of seientific and teehnieal personnel and in
other ways provide a central elearinghouse for
information eovering all seientifie and teehnical
personnel in the United States . .. .” This

mandate has been interpreted to inelude the
eompilation, analysis, and distribution of in-
formation on the supply, employment, utilization,
demand, charaeteristies, and training of such
personnel. :

In 1955 the Foundation issued a publication,
Scientific Personnel Resources,! whieh was at that
time the most comprehensive summarization of
data relating to resourees of scientific and technical
personuel. There were many serious gaps in
information, however, and the inadequaeies of the
data in many areas did not permit meaningful
responses to urgent questions dealing with national
defense needs, seienee and teehnologieal edueation,
and the furtheranee of scienee itself.

In the next few years, there was mounting
pressure to expand systematieally the eolleetion
of needed statistics on scientists and engineers.
As a result, in 1957, the Foundation together
with the President’s Committee on Seientists and
Engineers appointed a speeial advisory panel,
ehaired 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 report, A Program for
National Information on Seientific and Technical
Personnel (NSF 58-28). The report included
reeommendations for major areas of seientifie
manpower data colleetion and researeh, and many
elements of the Foundation’s eurrent programs in
these areas were proposed in that publication.

A substantial body of manpower information
has now been aeeumulated through studies and
surveys by the National Seienee Foundation staff
or through grants and eontraets with other
Government agencies, colleges and universities,
and independent researeh 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 publieation brings together as mueh of
this data as practicable.

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

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. Tt covers growth of the
economy as reflected by gross national product
(GNP), expenditures for research and develop-
ment (one of the prineipal 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 oeecupations for a
number of years.

professional and technical workers, and scientists
and engineers.

Chapter IIT dcals 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 encrgy field—a unique category—and a
brief statement about the military services are
included. The remainder of the chapter preseuts
data on utilization in terms of the functions that
scientists, engineers, and technicians perform at
their places of employment. TInformation is
given here first on scientists and engineers through-
out the economny 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 1V 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
currently 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 a special Na-

3 A report based on information obtained through the
Register is published biennially under the title, American
Sctence Manpower. The 1964 National Register will, for
the first time, provide information on a nntl_onwldc sample
of enginecrs sclected from the membership rolls of the
major national engineering soecieties and on selected soeial
scientists.
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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 estimate short- and long-range
demand for scientists and engineers. It provides
recent examples of information obtained by thesc
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 technical discussion of the methodology cm-

693250 O—65— 2

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 refercnces 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.




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, continued to increase. Since the be-
ginning of the Depression more than 30 years ago,
productivity has more than doubled.

Gross 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

TaBLE II-1.—Gross national product, 1930-63
(Billions of dollars)

Totai gross nationai product
Year
1n current 1963 prices
prices

585.1 585. 1
554. 9 563. 6
518. 2 531. 2
502. 6 521. 3
482. 7 508. 4
444. 5 476. 7
442. 8 483. 9
419. 2 474. 4
397. 5 464. 9
363. 1 431. 4
365. 4 440.1
347. 0 420. 8
329. 0 404. 9
284. 6 374. 0
100. 6 242. 0

91. 1 194. 6

Sources: U.S. Departinent of Commerce, Office of Business Economics,
Survey of Current Business, April 1064 and U.S, President, Economic Report
of the President, 1964 and 1961 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 II-2
and chart II-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

t National Science Foundation, Reviews of Data on

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



ECONOMIC BACKGROUND AND GROWTH 5

Chart II-1. Trend in total research and devel-
opment expenditures, 1953-54 to 196263

(billions of dollars)
161

T

4

Applied research &
12+ development

R Basic research

50

u =
1953.54 54-55 5556 96-57 51-58 58-59 59-60 60-61

61-62 62-63

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
past decade has been the Federal Government.
During the years following World War II, Federal
expenditures for R&D decreased substantially
from & peakin 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 table 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

i%s;grch, 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

TaBLE 1I-2.—Research and development expenditures,
19563-64 to 1962-63

(Millions of Dollars)
R&D expenditures
Year !

Applied re-

Totai Basicresearch | searcb and

deveiopment
1962-63% ___________ 16, 400 1,720 14, 680
1961=62% _.cccmemaion 14, 740 1,488 13, 252
1960-61_ . ______.___._ 13, 890 1, 256 12, 634
1959-60..___________ 12, 680 1, 064 11, 616
1958-59 cccccz s anas 11, 130 975 10, 155
1957-68._ oL 10, 100 834 9, 266
/0L S —— 8, 670 694 7,976
1955-56. . ___._____ 6, 390 547 5, 843
1954-66_ .- ___.. 5, 620 485 5,135
1963=54n s o vmaso= 2 5, 150 432 4,720

1 Hyphenated years are used because of tbe wide variety of fiscai, academic,
and business years empioyed by survey respondents in all sectors of the econ -
omy. Datarepresent aggregates for 12-month perlods beginning at some
time in the earller year.

1 Preliminary estimate.

Sources: National Science Foundation, Reriews of Data on Research &
Development, No. 41, “National Trends in R&D Funds, 1953-62,”” NSF 63—
40, and U.S, President, Economic Report of the President, 1964.

TaBLE II-3.—Trend in Federal expendilures for scieniific
research and development, 1930-63

(Miilions of dollars)

Fiscal year Total budget R&D

expenditures |expenditures?!
PO6 B, szt v it i vttt 94, 311 12, 226
982 crem s oo s et e St 87, 787 10, 373
 (1]7) (I 81, 515 9, 278
1960 - - e 76, 539 7,738
1950 . o oo tms mo s emee e 80, 342 5, 803
1958z o s e rem s s s s 71, 369 4, 990
DOBT s crirars s i Sh M S S S o rarS 68, 966 4, 462
OO0 vl e re i ter ety & eyt i 66, 224 3, 446
BO6BE - et s e e T 64, 389 3,308
DDA e i by . Sy T A pee e 67, 537 3, 148
1963 wmcmmrmn s sy £ By 74,120 3,101
105 s v st vt ol 65, 303 1, 816
1961 oo 43, 970 1, 301
LOBOL - - o i st S Sl 39, 544 1, 083
e R PP = o 98, 416 1, 591
1Y% e s s 9, 062 74
) K0} {1 T VRS 3,183 369

1 Inciudes amounts for conduct of research and development and for R&D
plant. Beginning with fiscal year 1953, amounts inciude pay and ailowances
of military personnei in research and deveiopment.

3 Preliminary estimate.

2 Estimate based on unpublished figures.

Sources: National Scicnce Foundation, Federal Funds for Research, De-
velopment, and Other Scientific Activities, Vol. X1I, NSF 64-11, except total
budget expenditures for 1930, U.S, Department of Commerce. Bureau of tie
Census, Statistical Abstract, 1951,
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TABLE 11-4.—Funds for performance of research and development in the United States, by sector, 1953-64 to 1962-63 !

Annuai expenditures (in miiiions of doliars) Percent
s 193554 to
1953-564 1954-55 1955-56 1956-57 1957-68 1958-59 1959-60 1960~61 1961-62 1962-63 2 1962-63
Total:-_-:-2 5,150 | 5,620 | 6,390 | 8 670 | 10,100 | 11,130 | 12,680 | 13, 890 | 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
Industry. .. ... 3,630 | 4,070 | 4,640 | 6,600 | 7,730 | 8,360 | 9,610 | 10,510 | 10, 870 | 11, 600 220
Colleges and
uaniversities_____ 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 11-2, footnote 1.
? Preliminary extimates,

NoOTE: R&D performance as used here indicates the amount of funds actu-
aiiy 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 activities. (See table
I1-4.) 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 Govern-
ment and non-Government agencies and organiza-
tions. The steadily increasing funds expended by
the educational system reflect both economic
growth and the desire of the Nation to increase
the educational attaininent 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 alinost $25 billion. (See table
II-6.) Preliminary 1963 estimates indicate still
higher total expenditures of about $32 billion.

Sources : National Sclence Foundation, Reviews of Dala on Research &
Derelopment. No. 41, “‘Nationai Trends in R&D Funds, 1953-62,” NSF 63-40;
and U,S. President, Fconomic Report of the President, 1964,

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 11-5.—Research and development expenditures and
gross national product, 1953-564 to 1962-63

R&D expenditures | R&D expenditures
Year ! (in miiiions of as percent of GNP
dollars)

16, 420 3.0

14, 740 2.8

13, 890 2.8

12, 680 2.6

11, 130 2.5

10, 100 2.3

8, 670 2.1

6, 390 1.6

6, 620 1.6

5, 150 1.4

1 Sco tabie 11-2, footnote 1.
2 Preiiminary cstimate.

Sources: National Science Foundation, Reviews of Data on Research &
Dervelopment, No. 41, “National Trends in R&D Funds, 1953-62,”” NSF
63-40; and U.S. President, Economic Report of the President, 1964.
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TaBLE II-6.— Total expenditures in the educational system, by level and control, selected years, 1930-63
(Miliions of doilars)

All leveis Eiementary and Institutlons of bigher
secondary schools educatlon
Academlc year ending—

Total Public Private Public Private Public Prlvate
1963 1o oo e 31, 980 24, 760 7, 220 19, 660 3, 300 5, 100 3,920
MYO2M . op. - m e s s e e 29, 430 22, 870 6, 560 18, 220 2, 980 4, 650 3, 580
1960 tsmrn peraes svarerinzrsrcvm sz ey soveia s 24,722 19, 447 B; 12108 15, 694 2,412 3, 753 2, 864
1958 - - e 21, 120 16, 748 4, 371 13, 634 2, 079 3,114 2, 293
D56 iy s i Sy e i o e 16, 812 13, 352 3, 459 11, 005 1, 627 2, 348 1, 832
POTEL oo e i S i 13, 950 11, 084 2, 866 9,172 1, 364 1, 912 1, 502
o1 T R e S gl 11,312 8, 967 2, 345 7. 402 1,036 1, 565 1, 309
(61} DRSS i 9, 335 7,312 2, 023 5, 883 790 1, 430 1,233
OGO o= vyttt e oty S e 3, 352 2, 756 597 2, 364 230 392 367
1930 o oo e 3, 234 2, 655 578 2, 366 235 289 343

1 Preliminary estimate.
NoTE: Data Include Aiaska and Hawail beginning in 1960.

then declined slowly to a low point of less than
2 percent during the latter years of World War II.
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-

Source: U.8S. Department of Health, Educatlon, and Weifare, Health
Education, and Welfare Trends, 1963 edltion.

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 I11-2.)

Population and 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 1950’s,

Chart II-2. Expenditures for research and
development and education as percent of the
gross national product, 1954-62

[percent)
0 1 2 3 4 § B

f I I I T 1
TasLE I1-7.—Educational expenditures and gross national :;82 R&ﬂ%
product, selected years, 193062 1954 - S s)
Total educa- | Educationai
tlonal expend- | expenditures
Academic year ending— itures (in mll-| as percent of ]956
lions of ONP!
dollars)

19823, oo o bomn s s e e 29, 430 5.5 1958
1960 _ o 24,722 5.0
195(83 __________________________ 21,120 4.8
0 e e o e 16, 812 4.1 PSSR
S 13, 950 3.9 1980 s stssetosnt
JE0 1 PR P 11, 312 3.3
D080 dssi it cnrs eyt 9, 335 3.5
L s e e M ey 3, 352 3.5
T930= e oo 3, 234 33 198

t Adjusted to a school-year basis by averaging data for 2 calendar years
concerned.

? Preliminary estimates.

Sources: National Science Foundation; Department of
Health, Education, and Welfare, Office of Education; and
Department of Commerce, Office of Business Economics.

NotE: Data include Alaska and Hawali beginnlng 1n 1960.

Source: U.S. Department of Health, Education, and Welfare, Health, Edu-
cation, and Welfare Trends, 1963 editlon.
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TaBLE II-8.— Population of the United States, by age and sex, 1930-60
(Millions of persons)

Total population Male Female
Age
1930 1940 1950 1960 1930 1940 1950 1960 1930 1940 "1050 1960
Total, all ages______ 123.1 | 132.0 | 151.7 | 180.7 | 62.3 | 66.2 | 75.5 | 89.3 | 60.8 | 65. 8 | 76.2 91. 4
UNAErMISs s e aretomme e = es 36.0 32.9 40. 8 56.1 | 18.2 | 16.7 | 20.8 | 28.5 | 17.8 | 16.2 | 20.0 27. 4
BT o) {0 . A 11. 6 12: 3 10. 7 13. 4 5 8 6. 2 5 4 6.8 5.8 6. 1 5.3 6. 6
20t0 24 .. _________ 10. 9 11. 6 11. 6 11.1 5.4 57 5.8 5.6 5.5 5.9 5 8 56
25 YOI o iapmmpupmmmesion ie s 19. 0 21. 4 23.9 22. 9 9.5110.5111.7 1 11. 3 9.6 110.91 12 2 11. 6
SIUTRE (IR 7 e War P T 15753 18. 4 21. 6 24. 2 8. 8 9.2(10.7]11.9 8 4 9.2 10.9 12. 4
45 105 oo re e = 13.1 15. 6 17. 4 20. 6 6. 8 80 8.7 110.1 6.3 7.6 87 10. 4
L oo} e 85 10. 7 13. 4 15. 6 4.4 5.5 6.7 7.6 4.1 5.2 6.7 8.1
65and over. _____________ 6.7 9.0 12. 3 16. 7 3.4 4 4 5.8 75 3.3 4.6 6. 5 9.1

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

Sources: U.8. Department of Commerce, Bureau of the Census, Current
Population Reports (series P-25), No. 114, Estimates 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 73 million. However, in proportion
to the total population, the labor force remained
at virtually the same level. (See 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 woinen 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 and labor force growth,
1930-63

(Millions of persons)

Year Total Labor force
population 1
1983 1r sz oo s e s g 189.3 75.7
186. 6 74.7
183.7 74.2
180. 7 73. 1
177. 3 71.9
174. 1 71. 3
17102 70. 7
168. 2 70. 4
165. 3 68. 9
151. 7 64. 7
132. 0 56. 2
123.1 50. 1

1 July 1 of each year.

Sources: U.8. Department of Commerce, Bureau of the Census, Current
Population Reports (serles P-25), No. 277, Estimates of the Population of the
United States, January 1, 1950 to November 1, 1963; No. 250, Estimates of the
Population o/ the United States and Ctrmgoncnu of Population Change, 1840 to
1862; and U.8. Department of Labor, Bureau of Labor Statistics, Employ-
ment and Earnings, Vol. 10, No. 8, 1964.

United States, by Age, Color, and Sex, 1900 to 1940; No. 146, Estimates of the
Po&zulauon of the United States, by Age, Color, and Ser, Jufy 1, 1950 to 1966;
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 men 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 11-10.)

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
years that the labor force rose about 50 percent,
the sector defined as the ‘“white-collar worker
group”’ more than doubled—from more than 14
million to almost 30 million. (See table II-11.)

Clerical workers, the largest segment of the
white-collar group in 1930 (30 percent), underwent
the greatest growth in both numerical and per-
centage terms; in 1960 they numbered over 10
million and comprised over 34 percent of all
white-collar workers. The major part of this
increase was due to the influx of women into
clerical positions. Whereas female workers made
up slightly more than half of all clerical workers
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
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TABLE II-10.—Labor force tn the United States, by age and sex, 1930-60!
(Millions of persons)

Total labor force Male Female
Age
1930 1940 1950 19608 1930 1940 1950 19602 1930 1940 1950 19603

Total, all ages_ .- .. ___. 47.4 | 56.2 | 64.7 | 73.1 | 37.0( 42.0 | 46.1 | 49.5  10.4 | 14.2 | 18. 7 23. 6
LAYEORIOL o o e i 4 4 5.0 5.4 6. 2 2.8 3.3 3.4 3.8 1.6 157 2.0 2.4
20/ t0T 24 e e e 7.1 8.4 7.9 Tl 4.7 5.5 5.2 5.1 2.3 2.9 2.7 2.6
LT o Y M S SRR S 11.6 | 14.0 | 15.1 ] 15. 1 9.1)10.2 1.0 10.9 2.6 3.8 4.1 4.1
BOFEOREAL =y = rorspoimtiymre oo mtbimrd 10.3 | 11.6 | 14,1 | 16. 6 8. 4 89110.01} 11.3 1. 8 2.6 4.2 5.3
iR o)iti 7. I SR ISR 7.6 9.3]11.5]14.9 6. 4 7.5 8 2 9.6 1.2 1.8 3.3 5.3
Co 9 £ o115 L O PR S 4.4 5.6 7.6 9.4 3.8 4.7 5.8 6. 4 .6 1.0 1.8 3.0
65andover. .. ___________.__.__ 2.0 23 3.0 3.2 1.8 2.0 2.5 2.3 e %3 .6 .9
1 Includes persons 14 years of age and over. The 194060 data are based on Sources: 1930, John D. Durand, The Labor Force in the United States, 1890~

annual averages; the 1930 data are from decennial census, and figures are not
strictly comparable with other years; total annual average figure for 1930
estalﬁm‘;led to be 50.1 million (table 11-4), but breakdown by age and sex not
avallable.

t Includes Alaska and Hawalf.

1960, Social Science Research Council, 1948; 1940 and 1950, U.S. Department
of Commerce, Bureau of the Census, Current Population Reports (series
P-50), Annual Report on the Labor Force, 1840 and 1950; 1960, U.S. Depart-
ment of Labor, Bureau of Labor Statistics, Employment and Earnings,
Vol. 8, No. 5, 1961.

TaBLE II-11.—Economically active white-collar workers in the population, by sex and occupational group, 1930-60

(Tbousands of persons)
19301 19401 1950 1 1960 #
Occupational group
Total | Male | Female | Total | Male | Female | Total | Male | Female | Total | Male | Female

‘White-collar workers. ... . .. ....... 14,320 | 9, 564 4,756 | 16,082 | 10, 434 5,648 | 21,601 | 12,974 8,627 | 29,506 | 16, 957 12, 549
Professional, technical, and kindred workers__| 3,311 | 1,829 1,482 | 3,879} 227 1,608 | 5081 | 3,074 2,007 | 7,600 | 4,852 2,754

Managers, officlals and proprietors, except
farm. 3,614 | 3,321 202 | 3,770 | 3,35 414 5,155 | 4,456 700 | 7,165 | 6,047 1,118
Clerical and kindred workers..__._____________ 4,336 | 2,09 2,246 | 4,982 | 2,282 2,700 | 7,232 | 2,730 4,502 | 10,167 | 3,277 8, 806
Saled WOTKerS. - - - i e st L AT 3,059 | 2,323 736 | 3,450 | 2,525 925 | 4,133 | 2,715 1,418 5 2,781 1,787

1 Civilian galnful workers 10 years old and over.
# Persons 14 years old and over in the experienced civilian labor force.

Note: Detall may not add to totals because of rounding.
Sources: U.8. Department of Commerce, 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 was the continued shift from manual to
white-collar occupations (professional and tech-
nical, managerial, clerical, and sales jobs). About

Statistics of the United States, Colonial Times to 1957, D-72-122; and U.8.
Department of Labor, Bureau of Labor Statistics, Special Labor Force Report,
No. 14, “Labor Force and Employment in 1960.”

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 I1-13 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 organizations,
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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Chart II-3. Labor foree, total employment, white-collar workers, and professional and technical

workers, 1950-63

{in millions)
100

Labor furce\
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Total employment
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1980 'S5t ‘52 's3 'S4 8§ '%h

k1

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

% 60

scientists, engineers, and technicians (excluding
medical), had the largest numecrical increase.
(See table 11-15 and chart 1I-4.) However, all of
the professional and technical groups grew con-
siderably; and in the 1957-63 period, elemcntary
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. IIT for

scientists and engineers.

definition of
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TaBLE II-12.—Percent distribution of economically active white-collar workers in the population, by sex and
occupational group, 1930-60
19301 19402 1950 2 1960 3
Occupational group
Total Male Female Total Male Female Total Male Female Total Male Female
White-collar
workers.._} 100.0 | 66.8 | 33.2|100.0| 64.9) 351 100.0| 60.1 39.9 | 100.0 57.5 42. 5
Professional, tech-
nical, and kin-
dred workers____| 100.0 | 55.2 | 44.8 | 100.0 | 58. 41.51100.0 | 60.5| 39.5 | 100.0 63.8 | 36.2
Managers, officials,
and proprietors,
except farm__.__ 100. 0 91. 9 81| 100.0 89. 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 | 100. 0 45, 54.2 | 100. 0 37.7 62.3 | 100. 0 32. 2 67. 8
Sales workers______ 100. 0 75.9 24.1 | 100.0 73. 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. 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100. 0
Professional, tech-
nical, and kin-
dred workers__.._| 23.1 19.1 31.2 24. 1 21, 28. 5 23.5 23.7 23.3 25. 8 28. 6 21. 9
Managers, officials,
and proprietors,
except farm_____ 25.2 34.7 6.1 23.4 32. 7.3 23.9 34.3 8.1 24.3 35.7 8.9
Clerical and kin-
dred workers_._.._| 30.3 | 219 47.2 | 31.0 | 21 47. 8 335 21.1 52,2 | 34.4 19. 3 54.9
Sales workers...___ 21. 4 i 24. 3 15. 5 21. 5 24, 16. 4 19.1 20. 9 16. 4 15. 5 16. 4 14. 3

1 Clvillan gainful workers 10 years old and over.
2 Persons 14 years ofd and over in the experienced civilian labor force.

Sources: U.8. Department of Commerce, Bureau of the Census, Historical

Statistics of the United States, Colonial Times to 1957, D-72-122; and U.S.
Department of Labor, Bureau of Labor Statlstlcs, Spccl’al Labor Force Report,
No. 14, “Labor Force and Employment in 1960."

TaBLE II-13—Total employed, white-collar workers, and professional and technical workers, 1950-63

(Thousands of persons)

Occupational group 1950 1951 1952 1953 1984 1955 1956
Total employed. - ____ . _____ 59, 648 | 60,854 | 60,989 | 61,778 | 61, 160 | 62, 997 64, 928
White-collar workers ! _ __ _ ___________________.__._ 22,373 | 22,413 | 23,070 | 23,614 | 23, 891 | 24, 585 25, 597
Professional and technical workers_________________ 4,490 | 4,788 5, 092 5, 448 5, 588 5,792 6, 096

1957 1958 1959 1960 1961 1962 1063
Total employed._ ... _.._.__.__ o Sy e e g B 65,016 | 63,966 | 65, 581 | 66,681 | 66, 796 | 67, 846 68, 809
White-collar workers \_ _ _ _ _ ______________________ 26,451 | 27,056 | 27, 798 | 28, 726 | 29, 124 | 29, 901 30, 182
Professional and technical workers_______ _________._ 6, 468 6, 961 7,143 7,475 7,705 8, 040 8, 263

1 Includes professional, teehnical, and kindrec workers; managers, offieials,
and proprietors; elerical 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 Re

ircmcrus, Resources, Utilization, and Training by the U.S.
Department of

hor, 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




12

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
Statistics and Department of Commerce, Bureau of the
Census.
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technical workers.
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 percent 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 100,000
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 II-17
and chart I1-5.)

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

(See table 11-16 and detailed

TaBLE 1I-14— Distribution of employed persons, by major occupational group, 1950 and 1960

Employment Percent distribution
Occupationsal group
1950 1960 Percent ehange 1950 1960
1950-60
Thousands Thousands

All occupations. . - - oL 59, 648 66, 681 11. 8 100. 0 100. 0
White=coll AT WOTKENS v mrsrmmromrm i s et o o v Ty s 22, 373 28, 726 28. 4 37.5 43. 1
Professional, technical, and kindred workers___________ 4, 490 7, 475 66. 5 7 11.2
Managers, officials, and proprietors.._._______________ 6, 429 7, 067 9.9 10. 8 10. 6
Clerical and kindred workers_ _ _ _____________.___._____ 7, 632 9, 783 28. 2 12. 8 14. 7
S AlEE WOT OIS s ety T Vet ST 2 T T St ST B P AR Y 3, 822 4, 401 15. 1 6. 4 6. 6
Blue-collar workers._ .. e 23, 336 24, 211 3.7 39. 1 36. 3
Craftsmen, foremen, and kindred workers_____________ 7, 670 8, 560 1L 6 12. 9 12. 8
Operatives and kindred workers____ ... ___.___.__ 12, 146 11, 986 -13 20. 3 18.0
L O OE B travicras ettt tara et e S S e (o Sy ror iy 3,520 3, 665 4.1 5.9 55
S RV P WO T KOS 2 ot e i i e e s S e o e S S AT e e e 6, 535 8, 349 27. 8 11.0 12. 5
Private household workers_ _ _ .. __._.__. 1, 883 2,216 )73 3.2 3.3
Service workers, excluding private household. . . _.__.___ 4, 652 6, 133 31.8 7.8 9.2
Agricultural workers._ . __ ... 7, 408 5, 395 —27.2 12,5 81

Not1e: Detail may not add to totals because of rounding.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Labor Force, Employment, and Unemployment Statistics, 1947-1961.
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Chart II-5.
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Growth trend of engineers in relation to labor foree, seleceted years, 1930-63
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Sources: National Seienee Foundation and Department of Labor, Bureau of Labor Statistics.

TaBLE I1-15.—Employment of professional, technical, and kindred workers, by major occupational group, 1950 and 1957-63

(Thousands of persons)

Major oceupational group 19501 1957 1958 1959 1960 1961 1962 1963
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_ _ ___ ___________ 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

11950 data are based on 1950 Census of Popuiation obtained in April 1950;
data are not strietiy comparable with other years, which reflect annual
averages based on data collected at regular intervals over the entire year.

Note: Detati may not add to total beeause of rounding.

Sourees: U.S. Department of Commerce, Bureau of the Census, U.S.
Census of Population, 1960, General Social and Economic Characteristics, United
States Summary, PC (1)-1C; and U.S. Department of Lahor, Bureau of
Labor Statistics, Employment and Farnings, Vol. 8, No. 5, 1961; Vol. 10,
No. 3, 1963; and Voi. 10, No. 8, 1964.
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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)

Labor force 1 Professional,
Year Total technical, Engincers ? Sclentists ¢
employed! | and kindred
Total Civiilan workers ?

1963 et e e S e e e e e S P A S 75,712 72, 975 68, 809 8, 263 950 410
O G0 st o e o i e el e e s v R et 73, 126 70, 612 66, 681 7,475 850 335
L e e e e 67, 818 64, 468 60, 890 5, 588 650 200
TOSOL et o Sfod e waan s S pa e o 8 s 64, 749 63, 099 59, 748 5, 081 543 170
1940 scmry s S St Do S SE s S S e 56, 180 55, 640 47, 520 3, 879 297 92
(VLT P i e BN A B O M Al 50, 080 49, 820 45, 480 3, 311 217 46

t U.8. Department of Labor, Bureau of Labor Statistics, Employment and
Earnings, Vol. 10, No. 8, 1864,

21963 (employed workers only), see footnote 1. 1954, 1960 (employed
workers only), U.S, Department of Lahor, Bureau of Lahor Statistics, Labor
Force, Employment, and Unemployment Statistics, 1957-61. 1930, 1940, 1950
{workers in the experienced civillan labor force), U.S. Department of Com-
merg% Bureau of the Census, Occupational Tyends in the United States, 1900
to 1950.

3 1063, National Sclence Foundation preliminary estimate. 1960, Nationai
Sclence Foundation estimate hased on decennial census data; see U.S. De-
partment of Commerce, Bureau of the Census, U.S. Census of Population,
1960, General Soclal and Economic Characteristics, United States Summary,
PC(1)-1C, 1954, National Sclence Foundation estimate. 1930, 1840, 1950
(data adjusted to account for those in the decennial census not reporting
occupations), U.8. Department of Commerce, Bureau of the Census, Occu-
pational Tyends in the United States, 1900 to 1950.

¢ Excludes soclal sclentists, all years. 1963, National Sclence Foundation
preliminary estimate. 1960, National Sclence Foundation, Scientists, En-

gineers, and Technicians in the 1960°s—Requirements and Supply, NSF 63-34.
1954, U.S. Office of Deiense Mobillzation, Manpower Resources for National
Security, 1954. 1950, National Sclence Foundation estimate hased on decen-
niai census dats; see U.S. Department of Commerce, Bureau of the Census,
U.S. Census of Population, 1960, General Social and Fconomic Characteristics,
United States Summary, PC(1)-1C. 1930, 1940 (includes research engineers
in the Federal Government and teaching stafl in departments of enginecring
in colleges and universities; excludes sclentists employed by State and iocal
governments, in industry other than those in research iahoratories, and in
nonprofit organizations), John R. Steelman, Scicnce and Public Policy, Vol.
1V: Manpower for Research, 1947,

Note.—The figures for sclentists and engineers are approximations chosen
from various sources to show an order of magnitude and trend. They are
meant to é)ortray a8 self-consistent set of national totals rather than precise
counts and therefore may not agree with figures cited eisewhere for the same
years.

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

Labor force ! Engineers per | Workers in

Year Engineers * 100,000 in civilian iahor

civilian iabor force per

Total Civilian force engineer

Thousands Thousands Thousands

N R o e LYY A0 SN et e St S SR 75,712 72, 975 950 1, 302 77
T 73, 126 70, 612 850 1, 204 83
O T A o o 67, 818 64, 468 650 1, 008 99
LD S0 vt sy e S o ST T Y S e S ST S LY 64, 749 63, 099 543 861 116
NOAOL e e iR ks 56, 180 55, 640 297 534 187
10 B0 e i i T i e T v S Ty ST T S ST v 50, 080 49, 820 217 436 230

1 See table II-186, footnote 1.
1 See table 1I-18, 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 Informsation 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 IT-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 scicn-
tific arcas. (See table I1-19.)

TaBLE 11-18.—Growth in professional scientific soctelies,
selected years, 1900-59

Year Numbher of
socletles
S N SO P S B 176
TQAOL ome o e pve s s e vy iy 127
RY20L ot v arermtor e e e £ e 88
OO0 v e Sy mre e eyt A2 TSPy YT p ey 42

Source: National Sclence Foundation, Dues and Membership in Scientific
Societies, NSF 60-55.
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TaBLE 11-19.—Trends in total membership in scientific socteties

Number ! Percent change
Discipline
1937 1948 1959 1937-48 194859
Engineering (11 societies) . .occooececicacmzcioncoasamans 62, 337 74, 251 228, 651 19.1 207. 9
Biology (28 societies) .- .. ____._. 22, 800 35, 265 61, 245 54. 7 73.7
Chemistiy (4/80c1eties) e s c s Sa bt mm s 22, 198 54, 529 93, 505 145. 6 71. 5
Earth science (8 societies) ... . _.._._. 11, 870 32, 007 65, 738 169. 6 105. 4
Mathematics (3 societies) . .. . ... 5, 990 10, 385 21, 513 73. 4 107. 2
Physics (4 societies) .. _ ... 3, 899 9, 514 22, 381 144. 0 135. 2
Social science (5 societies) - _____________________________ 2, 904 4,276 13, 933 47.2 225. 8
Psychology (2 societies) ... _.___. 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 avallable 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 a 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 national incomc. 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

Ré&D expenditures, as defined here, are for the
most part only current opcrating 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 gencral, major capital itcins
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 manpower.

Federal expenditures include all direct, indircet,
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
Fcderal 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. TFor 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
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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 commereial
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 expenditures, 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 engincering, affiliated
research institutions, hospitals, and like organi-
zations; (2) agricultural cxperiment stations and
associated schools of agriculture; and (3) Federal
contract rcsearch centers administered by educa-
tional institutions.

Other nonprofit institutions—private philan-
thropic foundations, nonprofit research institutes,
voluntary health agencics, professional societies,
museums, zoological gardens, botanical gardens,
arboretums, and Federal contract rcsearch 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 fromn 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 uncmploy-
ment insurance.
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TasLe II1-3.—Employed scientists and
economic sector, 1960

engineers, by

Sector Scientists and | Engineers | Scientists
engineers
Total ... _____ 1, 157, 300 (822, 000 | 335, 300
Industry:
MU N smmers e 31, 600 | 19, 100 12, 400
Construetion__________ 55,100 | 52,700 2, 400
Manufaeturing. - - . ____ 613, 500 (472, 800 | 140, 700
Transportation, com-
munications, and
other publie utilities__ 61, 500 | 58, 800 2, 800
Other industries 1______ 100, 400 | 82, 100 18, 200
Government (Federal,
State, and loeal) . ______ 170, 100 {109, 400 60, 700
Colleges and universities. .| 125,100 | 27,000 | 98, 100

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

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

Source: Nationai Science Foundation, Scienfists, Engineers, and Tech-
nicians in the 1960's— Requirements and Supply, NSF 63-34.

Employment in Industry

To obtain basic information 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 National 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)

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

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 1114.)

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 occupational
groups, of which engineering and physical science
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
technicians or were in the miscellaneous group of
“unclassified technicians.” (See table IT1-5.)

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

Occupation Number Percent 1

Total_____.._________.__..._ 851, 600 100. 0
Engineersemece o o 684, 600 80. 4
Physical seientists_ . .- _.._.___.___ 135, 500 15. 9
CheNiStE e mmzrmm s e 81, 600 9.6
Physieists________.___._.____. 13, 900 1.6
Metallurgists. oo cooe oo 12, 400 1.5
Geologists and gecophysicists_ _ _ 12, 900 1.5
Mathematicians_ .. ___._______ 14, 700 1.7
LifeNseientist@rs romamncen a0 o 26, 500 3.1
Biological seientists. ____ . . ___ 10, 200 1.:2
Agricultural scientists_________ 8, 600 1.0
Medical seientists_ ... ________ 7,700 .9
Other scientists (unclassified). . _____ 5, 000 .16

! Percent computed from unrounded figures.

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

Of the scientists and engineers employed in
1962, almost three-fifths were in five major in-
dustry groups: electrical 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
in aircraft, communication equipment, industrial
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TasrLe I111-5.—Technicians employed in industry, by
occupation, 1962

Occupation Number Percent

o) N S 585, 100 100. 0

Draftsmen___ ________________.___ 212, 600 36. 3
Engineering and physical science

technicians. - o ... ______ 254, 600 43.5
Medical, agricultural, and biologi-

cal technieians_ . _______________ | 16,900 2.9

Other technicians (unclassified)-____ 100, 900 17.2

Note.—Detall may not add to totals because of rounding.

Source: U.8. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in Industry, 1968, 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
group cmployed 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 petroleumm 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 I11-6.)

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

Chart III-2. Pereent of seientists and engi-
neers employed in five seleeted industries,

1962

[percent of total scientists and engineers)

Industry 0 2 4 6 8§ 10 12 14 16 18
I I I [ 1 [ I ! |

Electrical
equipment Al
: - other
Transportation \industries
equipment  fo

Chemicals N ("3&

: AR TR
Services AVEIN X
R \:g\' 5

\

Machinery * , g -

Labor

Bureau of

Souree: Department of

; Labor,
Statisties.

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 cmploying the largest numbers of scientists
and engineers (electrical equipment, transporta-
tion equipment, chemicals, machinery, and serv-
ices), the technicians ratios varicd 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 to the much-
higher-than-average ratio in the service industries,
which employ more than half of the technicians in
all nonmanufacturing. The services group re-
ported a ratio of 120 technricians 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




22

TaBLE [11-6a.—Scientists and engineers employed in industry, by industry classification and occupation, 1962

CHAPTER III

Selen- Geolo- | Mathe- | Medical | Agricul- | Biolog- -
Industry tists and Engi- Chem- Physi- Mectal- | gistsand | mati- scien- gl?ral ieaig [?11&%5
engi- neers Ists cists lurgists | geophys- | eians tists scien- scien- scien-
necrs feists tists tists tists
Total .o oo 851,600 | 684, 600 81, 600 13, 900 12,400 12, 900 14, 700 7,700 8, 600 10, 200 5, 000
MANURGIRITE. oo - - - oo s 613,600 | 480,300 69,200 11, 500 11,100 4,100 , 700 7,300 7, 500 8,400 4,700
Ordnanee and accessories__.________. 39, 500 36, 900 600 1, 000 300 [O) 600 1) [O) 100 [0)
Food and kindred products 22,200 10, 400 5,300 (O] (O] ) 200 51) 4,400 500 1, 500
Textile mill products.............._. & 4,100 2,800 (0] ") Q) ) ) ) [0) [0)
Lumbher and wood products, except
R Tigi A0 o 1,600 900 200 O] O] Q) o m 500 m 1)
Paper and aiiied produects. - o 11,700 7,900 3,200 100 [0} (1) 100 (0] 500 100 gn)
Chemicals and allied produets_._____ 95, 500 39 200 35 800 1,600 600 300 800 7,100 1,800 7,300 1,100
Industrial chemieals.....________ 45,900 26, 200 15, 600 1,400 400 200 500 100 400 700 300
Plastics and synthetics, except

1388w A e S Sl 8,200 4,400 3, 500 100 (O] ?) 100 ) ) 100 100
Drugs and pharmaceuticals 21,600 1,600 6,100 ?) ") 1) 100 6, 900 700 5,800 300
Agricultural chemicals_____ , 200 500 1,100 1) ) Q) O] o) 500 100 )
Other chemical productsﬁ........ 17,600 6,400 9, 500 100 100 100 100 100 100 700 400

Petroleum refining_.._______________ 20, 900 14,100 3, 500 200 (O} 2, 800 200 [O)) 100 m m
Ruhber and miscellaneous plastics
DEOAURES ey sos ipmimrar e i e 5y 7,700 5,800 1,800 100 O] ) O] 1) m 0] 1)
Stone, elay, and glass produets. 9,100 7, 500 1,300 200 (O] M (O] 1) [0 ) 1)
Primary metai industries.____ 32, 000 22,700 2 800 100 5,900 100 200 [0} 100 [0} 1)
Blast furnaces and basic steel

produets. ..o oooo.. 20,200 14,400 1,700 100 3,700 100 200 1y 100 0] 1)

Other primary metal industries_ 11,800 , 300 1,100 (O] 2,200 (O] 100 1) [O) ) ﬁn)
Fabrlcated metal products___________ 25,100 22,700 1, 500 100 500 [0} 200 m [0} m [O)
Machinery except clectrical ... ______ 69, 200 A 1,300 800 1, 000 100 1,700 (O} (O} 100 200

Engines and turbines.___________ 3, 900 3,600 100 O] 100 m 100 0} m 0] 0]

Office, computing, and aecount-

Ing machines_ _.__._....______ 14,400 | 11,800 400 500 100 ) 1,400 m o) o) 100
Farm maechinery and equip-

.......................... 7,400 7,100 100 O] 200 m (O] ) 0] [O) O]

Other maehinery................ 43, 600 41, 500 800 300 600 100 200 O] ) 100 O]
Eleetrical equipment and supplies.._ 123,200 | 112,000 3,200 3, 900 700 (O] 2, 600 O] m [O) 700

Electric distrihution equipment

and industrial apparatus.._____ 25,300 23, 800 600 400 200 1) 200 (O] ?) [0} 100
Househoid appliances. ... 3,700 3, 500 100 Q) (O] 1) (O} El) 1) 1) )
Communlecatlon equipment._. . _. 55, 400 , 500 600 1,900 200 1) 1,600 1) (t) (O}

Eiectric iighting and wiring

equipment.. . Zoc oot st 4,200 3,900 100 100 (O] O] O] 0] O] M O]
Electronlc componems and

8C0eSSOries_ ... .._.._..__.___. 18,700 | 16,000 1,100 900 200 m 500 0] m m 0]
Radio and televlsion recelving

(o) b el e e i) 10, 800 9, 900 200 500 O] (O] 200 m (O] m m
Misceilaneous electrical equip-

ment and supplies_.__...._ ... 5,100 4,500 400 100 100 m m ) ") m m
Transportation equipment.__._______| 110,400 | 100,100 2, 500 1, 900 1,800 200 2,700 (O} O] 200 1,000

Motor vehieles and equipment . _ 22,200 20, 800 500 200 400 (0] 200 1) (O} [0} [0}

Aircraft and parts....__....___.. , 000 74, 400 1,900 1,700 1,300 200 2,400 (1 (l; 200 900

Other transportation equipment. 5,100 4, 900 100 (O] (O] m 100 m) Q O] (O]
Instruments and related produets. - . 30,200 25, 500 2, 000 1,400 100 400 400 100 100 100 200

Engineering and seientific in-

struments_____________________ 11, 500 10,200 300 300 100 400 200 (O] (O] O] 0
Other instruments and related

Produets:. core s sreonemeses 18, 800 i5,300 1,700 1,200 100 (O] 200 100 m 100 200
Other manufacturing industries. . .__ 8,300 6, 600 1,500 100 O] 0} ") O] m O] O]

Nonmanufacturing. . _____________.._.___. 238,000 | 204,300 12,400 2,500 1,300 8, 800 5,000 400 1,100 1,800 300
N gy s e I S 24,600 | 15,900 900 ) 400 7,000 100 o 0} 200 )

Metal mining. 3,400 2,200 400 (O] 400 400 m [0} [0 ?) 0]

Coal mining________.__ 3,100 2,800 300 " O] 100 O] O] O] ) O

Crude petroleum and

............................ 18,400 9,500 100 ) [O) 6, 500 100 ) ) 200 m

Quarrylng and nonmetallic min-

153 e S e A 1,800 1,500 200 O] [O] 100 m (O] m (O] [O)]
Contract construetion. _......______. 41,000 40, 700 0] O] [Q] O] 200 (O] O] (1 ?)
Transportation and publie utilities..| 49, 200 47, 600 500 [0} (1) 600 300 (O] 200 M) 1)

Railroad transportation._________ 5,300 5, 000 200 m m [0} (O} O] 100 O] (O]

Communieation..__..._....____. 13, 700 13,700 m) (O] O] (O] ) (O] m O] m

Electric, gas, and sanitary ser-

BT i SO S 26,000 | 24,800 300 ) 0} 500 300 [0} 100 0] 0]
Other transportation . .__._______ 4,200 4,100 (0] (0] O] m " (O] m m )
Wholesale and retail trade... ... 31,200 | 23,500 6,400 200 300 [O) 800 ) ) m 100
Finance, insurance, and real estate _ _ 4, 500 2 700 Q) (O] O] (1) 1,600 100 (1) m 100
o AT N 86, 500 73, 900 4, 500 2,200 600 1,200 1, 900 300 (1) 1,600 100

Commercial lahoratories; husi-

ness and management consult-

Ng SErVICOB. =i rrruotresseses 34,100 25, 800 3,800 1,600 300 400 1, 500 300 Q) 300 100
Medicai and dentaj iaboratories. 700 @) 200 M M m m) 100 m 400 ®
Engineering and architectural

L A b e e e S, 49, 800 47,100 400 600 200 800 400 (M) (1) 100 (1)
Otherservices......o.oocooeooaoe. 1,8 3 100 m (O] (O] O] 0] (O] 700 O]

Agriculture, forestry, and fisheries. __ 1, 000 (1) (1) (1) (1) | (1) | (1) (1) 000 (1) (1)

! Less than 50 cases

NoTE.—Detalil may' not add to totals heeause of rounding.

Source: U.S. Department of Lahor, Bureau of Lahor Statistics, Kmploy-

ment of Scientific and Technical Personnel in Industry, 1962, Bull. No. 1418.



EMPLOYMENT

23

TapLE ITI-6b.—Percent distribution of scienlists and engineers employed in indusiry, by industry classification and
occupation, 1962

Sefen- Geolo- | Mathe- | Medieai | Agricui- | Biolog- -
Industry tistsand | Engl- Chem- | Physi- | Metai- |gistsand | mati- seien- glrxral 1galg (.{;?ﬂ%?is
engi- neers Ists eists lurgists | geophys-| cians tists scien- scien- scien-
neers leists tists tists tists
[ 171577\ e S 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100. 0 100.0
Manufacturlng 72.1 70.2 84.8 82.3 89.3 31.5 65.9 94.3 86.7 82.3 94.0
Ordnance and accessories ._______... 4.6 5.4 i 6.8 2.7, .1 4.0 .1 0] 5 4
Food and kindred produets_ 2.6 1.5 6.4 .1 (1) O] Tl ] 50.8 5.1 28.9
Textiie mili produets. ... _........._. .8 .6 3.5 .1 O] 1) o1 [0} .1 [O) [0)
Lumber and wood produets, except
furniture. _____.______. E .2 .1 .2 O] [} ) Q] (O] 6.0 [O) i1
Paper and allied produets. ___ 1.4 1.1 3.9 4 O] O] .5 Q) 57 .5 .2
Chemicals and aiiied products._._____ 11.2 5.7 43.9 1.3 4.5 2.4 5.4 91.8 20.7 71.6 22.5
Industrial chemleals_____________ 5.4 3.8 19.2 10.0 3.2 1.5 3.5 1.6 4.8 6.8 6.7
Piastics and synthetics, except
T e e e biionts e 1.0 .6 4.2 .B .1 ) .5 =l .3 .6 1.9
21, 2.5 22! 7.4 .2 ") (O] .7 89.1 8.5 56.7 6.9
Agricuiturai ehemieals__ .3 .1 1.4 [¢3) Q) [O] (O] [O] 6.4 8 Q)
Other chemical produets_._______ 2.1 9 11.6 .6 1.1 18 .8 1.1 .7 6.9 7eil
Petrojeumrefinlng____.______________ 2.5 2.1 4.3 1.3 32 21.6 1.5 =2 1.:2 4 5
Rubber and miseellaneous plastics
ECRRIN. . 2oL oo e a0 .9 .8 2.2 .5 .1 [C] .2 m ® 0] 3
Stone, elay, and glass produets 1.1 1.1 1.6 152 .1 .3 2 1) m 0] 9
Primary etal Industries_.__________ 3.8 3.3 3.5 1.1 47.3 1.0 1.6 B 1.0 = .8
Blast furnaces and hasie steei

DEOAUBY. oo s itz S 2.4 2.1 P D1 29.7 7 1.0 2 .8 il .6

Other primary metal industries__ 1.4 1.2 1.4 .3 17.6 .3 .5 .2 .2 [0} al
Fahrieated metal produets.___ o 2.9 3.3 1.8 .8 4.3 m 1.1 O] @ .2 )
Machinery, except eieetrical. ________ 8.1 9.3 1.6 5.9 8.0 1.0 1.7 .5 42 .5 .6

Engines and turblnes...__.___.__ .5 .5 .1 1 7. (O} E/ .1 m) O] m

Office, computing, and account-

ingmachines . _.__.___......__ 1.7 L7 .5 3.7 1.1 m 9.5 .3 (O] O] 2.4
Farm machinery and equipment. .9 1.0 .1 .1 1.3 m .1 () w2 D) 0
Other machinery_________....._. 5.1 6.1 .9 2.0 4.8 1.0 1.3 51 ) .5 4

Eieetricai equipment and supplies.__ 14.5 16.4 3.9 28.2 5.8 -3 17.4 -2 O] .3 13.7

Eiectrie distribution equipment

and industrial apparatus..._._. 3.0 3.5 .8 3.0 1.6 (O] 17, () ) ) 1.1
Househoid appiiances......_ .4 ] 2 Al .3 [0} 1 ") 1) 2l 3
Communieation equlpment 6.5 7.4 .8 13.6 1.3 ) 1.1 [O] El) %0) 11.5
Eicetrie iighting and wiring

equipmentesttho e tem Cotee .5 .6 3 .5 .3 (O] o | m [O) m [0
Electronic components and

BOCESSOries. - - - - o vocomeeme 2.2 2.3 1.3 6.5 1.5 ) 3.2 o [0} Q) .6
Radio and televislon reeeiving

17 SO rea 1.3 1.4 .3 3.9 .3 0] 1.1 m [0) [0) 1
Miscellaneous eleetrical equip-

ment and supplies......_...___ .6 .7 .5 .6 .6 1 .1 0] 0] m 2

Transportation equipment____....... 13.0 14.6 3.0 13.9 14.8 1.5 18.5 2 12 1.8 19.2
Motor vehieies and equipment.___ 2.6 3.0 .6 1.2 3.6 Q] 1.7 m O] ") .5
Aircraftand parts. . __.__.._____. 9.8 10.9 2.3 12.3 10.9 1.5 16.4 .2 # 1:8 18.3
Other transportation equipment_ .6 AT A 4 .4 (O] 4 1) m [Q] 4

Instruments and related produets.... 3.6 3.7 2.5 10.3 1.1 3.1 2.4 27 .6 .9 3.3
Engineering and seientifie In-

struments________.__.___...__ 1.3 1.5 4 2.0 4 3.0 1.3 b | 4 m m
Other instruments and related

produetsi T mr Lo s L ol 2.2 2.2 2.1 8.3 .4 3 | 1.2 T 22 .9 3.3

Other manufaeturing industries______ 1.0 1.0 1.8 .4 .3 O] .2 ool =2 2 .3

27.9 29.8 15.2 17.7 10.7 68.5 34.1 5.7 13.3 17.7 6.0
2.9 2.3 1.1 .3 3.6 54.4 o (1) .4 1.9 (O]
4 .3 .5 [0} 3.3 3.1 (O] O] m (O] M
4 4 .3 D) .1 5 (O] (D] 0] D] O]
1.9 1.4 2 w2 [O] 50.0 .6 ) .1 18 m
2 .2 .2 O] .2 .6 .2 (O] .2 ) [O)

Contraet construetion_______________ 4.8 59 O] m .1 4 .3 m M ) O]

Transportation and publle utilitles__ 5.8 6.9 .7 12 .3 4.3 2.1 ol 2.0 4l .1
Railroad transportation .6 47 2 (O] &1 +43 5 | (O] .6 O] [O]
Communleation. .. ______________ 1.6 2.0 m O] m m .1 O] m (& -1
Eleetrie, gas, and sanitary serv-

! 3.1 3.6 4 .1 .1 3.8 1.9 O] 1.4 Q] O]

.5 -6 ) O] Q] .2 .1 ) O] ) [O)

Whoiesale and retaii trade_____.____ 3.7 3.4 7.8 1512 202 [0} 5.6 1) £0) m .9

Finance, insurance, and real estate.__. ) .4 (O] ) o) .1 11.1 1.2 (O] 1) 1.1

£ T 10.2 10.8 5.6 16.0 4.6 9.4 13.2 4.4 .1 15.7 2.8
Commerelai iaboratories; husi-

ness and management consuit-

INE POEVICRE. - o soame ooz s o mmes 4.0 3.8 4.7 11.4 2.7 2.9 10.1 .6 vl 3.2 1.8
Medieai and dental iaboratories. | .1 m .3 [0} ) m O] .6 (O] 4.2 m
Engineering and architeetural

serviees____ 59 6.9 B 4.6 1.9 6.4 3.0 (1) Q) 1.3 [0}
Other serviee 2 -2 -2 | (O] 1) ) .1 ) ) 7.0 ")

Agrieuiture, forestry, and fisheries. .. !l w (O] ) ()] (0] ) m 10.6 m )

! Less than 50 eascs.

NoTE.—Detaii may not add to totals beeause of rounding.

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

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

Average
number of
Scientists| Techni- techni-
Industry and en- cians cians per
gineers 100 scien-
tists and
engineers !
L Pl \ (S S S, 851,600 | 585,100 69
Manufaetutigsrsoermmiassmmmmmamsass 613,600 | 379, 500 62
Ordnance and accessories 39, 500 14,100 36
Food and kindred products._ 22,200 13,900 63
Textile mill products...... S 7, 000 3,700 53
Lumber and wood produ pt
furniture_____________ 1,600 1,900 114
Paper and allied products. 11,700 5,700 49
Chemicals and ailled produ -l 95,500 43, 400 46
Industrial chemicals.....____..... 45, 800 20, 800 45
Piastics and synthetics, except
RIASGE = e BB - Epca ot b s o 8,200 5,400 66
Drugs and pharmaceuticals._. 21, 600 5, 400 25
Agricultural chemicals..... s, 2,200 1, 000 45
Other chemical products 17, 600 10, 800 61
Petroleum refining._..........._.___. 20, 900 9,400 45
Rubber and miscelianeous plastics
oo L1ty £ R e 7,700 4,700 61
Stone, ciay, and glass products = 9,100 4,700 52
Primary metal industries. .__.._.._..... 32, 000 18, 900 59
Blast furnaces and basic steel
Products.__._. - - comicooiooo - 20,200 12,200 60
Other primary metal industries__.| 11, 800 6, 700 57
Fabricated metal products.._....._..__ 25,100 24,600 98
Machinery, except eiectrical____...... 69,200 63, 400 82
Engines and turbines_...._....._. 3, 900 3,700 96
Office, computing, and account-
ing machines. .. .o 14, 400 11,200 78
Farm machinery and equipment. 7,400 6, 000 81
Other machinery. ... __....... 43,600 42, 600 98
Electrical equipment and suppiies.___| 123,200 84,900 69
Electric distrihution equipment
and industriai apparatus.. 1 25,300 20, 500 81
Household appliances_.___ - , 700 5 73
Communication equipment___.__. 55, 400 34, 000 61
Electric lighting and wiring
equlpmoents - Slidesielesatic el 4,200 2, 400 57
Electronlc components and ac-
........................ 18,700 14,200 76
Radio and television receiving
............................. 10,800 1,100 66
Mlsoelianeous electrical equip-
ment and suppiies... ........-- 5,100 4,100 80
Transportation equipment _.......... 110, 400 57,800 52
Motor vehicles and equipment_..| 22,200 15,900 71
Alrcraftand parts_______ ... .. 83, 000 36, 300 44
Other transportation equipment__| 51, 000 56, 000 110
Instruments and related products_____| 30,200 21,300 71
Engineering and scientific in-
struments. . _oo.ssoiocooooono 11, 500 8,400 73
Other instruments and related
Droducts: Sl stz mny Sl asaa 18, 800 12, 900 69
Other manufacturing industries_______ | 8300 7,200 86

TasLe III-7.—Scientists and engineers, technicians, and
ratio of technicians to scienlists and engineers, by indusiry
classificalion, 1962—Continued

Average
number of

Scientists| Techni- techni-

Industry and en- cians cians per

gineers 100 scien-

tists and
engineers ¢
Nonmanufacturing. ... ___.__.____. 238,000 | 205,500 £6
NEInings: o oo e 24,600 | 10,100 41
Metai mining______________. e 3,400 1,100 34
Coaliminings . cconeoencicmancn 3,100 1,200 39
Crude petroieum and naturai gas. 16, 400 7,100 43

Quarrying and nonmetaiiic min-

[TV ST e R R 1,800 700 37
Contract construction...._..__ 41, 000 24, 600 60
Transportation and puhlic utiiities_ . 49,200 44,300 90

Railroad transportation____._____. 5,300 3,700 70

Communication._ . __.._._......_.. 13, 700 21,200 154
Electrlc, gas, and sanitary serv-

26, 000 16, 400 63

Otber transportation S 4,200 3, 000 71

‘Wholesaie and retail trade._... 31,200 18, 900 61

Finance, Insurance, and real est 4, 500 2,100 47

(512 i (57 T S R 86,500 | 103,800 120
Commercial iaboratories; busi-

ness and management consuit-

Ing-services caits o ey ot 34,100 386,100 108
Medical and dental laboratories. - 700 4,100 580
Engineering and architectural

SOrVIOeS.. . . c-coccococecanncaces 49, 800 60, 000 120
Other services.___________________ | 1, 800 3, 500 192

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

1 Ratio on unrounded employment figures.
NoTe.—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,

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.
-_’See—Nationnl Scicnee Foundation reports, Scieniific
and Technical Personnel in American Indusiry— Report
on a 1959 Survey, NSF 60-62, app. B; and Scientific and

Technical Personnel in Indusiry, 1961, NSF 63-32, app.
B.
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T aBLE II1-8.—Percent distribution of scientists and engineers employed in industry, by occupation, 1958-62

Occupation 1958 1059 1960 1961 1962

1) S e 100.0 100.0 100.0 100. 0 100.0

L i R S e B SO D 80.4 80.5 79.8 79.9 80.4
PhysiealiscientiBta.. oo —circimisioie mmmimieimis me e i = = 16.2 16. 2 16.6 16.6 15.9
(O] 5170 0h1:3 - [ S S - 9.5 9.4 9.5 10.1 9.6
BITYRICIBtE e rvarmpyare moerte srmsicmappners s 2 s e es 1.8 2.0 1.9 1.7 1.6
M T A e o e e e el e 1.5 1.5 1.6 1.6 1.5
Geologists and geophysicists. - _________________ 281 1.9 1.9 1.5 1.5
Mathematicians: . oo in o nimmmmmnie s m el 1.3 1.5 &7/ 1.7 7

Life ‘deienbisbs. . oo - o e e 2.3 2.4 2.4 3.1 3.1
Medical seientists_ - oLl 9 .20 8 .9 9
Agricultural seientists_. ..o ____.____ 7 S0 7 .8 1.0
Biological scientists . _ ... 7 .7 9 1.3 1.2
Other scientists (unclassified) - ___________ .. ___.__.._. 1.1 l 419 1.1 .4 .6

|

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

Sources: Nationai 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 sclentific 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 111-9.)
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 engineers:varied considerably,
as shown by data covering the 2 years from

# National Science Foundation, Seientific and Technical
Personnel tn Industry, 1960, NSF 61-75, p. 4.

Technical Personnel in Industry, 1960, NSF 61-75; Scientific and Technical
Personnel in Industry, 196/, NSF 63-32, and U.8. Department of Labor,
Bureau of Labor Statistics, Employment of Scientific and Technical Personnel
in Industry, 1962, Buil. No. 1418.

January 1960 to January 1962. (See table ITI1-
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 avemge the
year before.

Among the nonmanufacturing industries ein-
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

TaBLE 111-10.—Percent change in employment of scientists
and engineers in industry, by industry classification,
1960 to 1961 and 1961 to 1962—Continucd

5 Percent change in
but a much lower-than-average the previous year ending—
Industry
TaBLE [11-9.—Scientists and engineers employed in industry, January | January
by occupation, 1961 and 1962 196 1962
Number
Percent, Industrlal chemieals_...._...._....___..._..... 4.8 -2
Occupation change 2 Plastics and synthetics, except glass_._____.__. 30.5 2.4
January January Drugs and pharmaceuticals_.._.______________ 1.9 5.1
1961 ¢ 1962 Agriculturai chemicals. _..._._._..____________ 10.3 3.5
Other chemical produets. _________________._.. 9.6 7.4
Petroleum refinlng________________________________ .4 —-13
U oy} (R 814, 800 851, 600 4.5 Ruhber and miscellaneous piastics produects_..__._ 27.0 2.9
- Stone, clay, and glass produets. . __________________ 12.9 2,2
Primary metal industries___._____.____________.... 3.8 L5
Engineerst oo oameesmmoen 651, 000 (684, 600 5.2 Blast furnaces and hasie steel produets. _____._ 3.0 2.0
Other primary metal industries.....____..._._ 56 .8
Physical scientists__ ... __ 134, 900 135, 500 ) Fabricated metal produets. . _........____________ 4.9 8.4
Machinery, except electrical .. ... ... . ......... 7.2 4.6
istS e 82, 100 | 81, 600 —. 6 Engines and turbines..._._____________________ 2.4 -7
Chen,n,StS" ! i Office, computing, and accounting machlnes... 14,7 4.1
Physieists__.____________ 14, 000 | 13, 900 —. 5 Farm machinery and equlpment_.___________. 3.1 2.7
Metallurgists_ - .- 13,000 | 12, 400 —5.0 e e il
Geologists and Electrical equipment and supplies_____....._.______ 8.1 6.3
geophysicists. . .. __ 12,100 | 12,900 6.5 Electrle distrihution equipment and industrial
s e ADPATAIUS. o cceicmccic e e e ccmeme 6.0 1.9
Mathematicians_ ... ... 13,700 | 14,700 7.4 Household appliances_____.__ 11.0 7.9
gi)mmurlllclz:uon qulprlmlznt ........... 13.3 10.0
5 3 » ectric lighting and wirlng equipment.. 17.2 7.4
Life scientists.._ ... ___ 25,400 | 26, 500 4.3 Eiectronle components and accessorles .8 55
e Radlo and television receiving sets - —4.9 -7
. ] Miscellaneous electrical equipment and sup-
Medical scientists. .. ___ 7,700 7,700 142 1 A s Sl L R 10.9 8.4
Agricultural scientists_____ 6, 800 8, 600 26. 6 Transportation equipment.._._ iy 3.6 6.6
Biological scientists. .. __ 10, 900 | 10, 200 —6.6 e — 0 5
Au;craft and parts__.......... 3.7 8.1
. q 3 Other transportation equipme 5.6 -3
Otherscientists (unclassified) 3, 600 5, 000 41. 7 .5 B
Instruments and related products.._.. 6.9 5.9
1 Total for 1961 is hased on the 1961 industry survey and differs from the Englneering and sclentific instruments__ 11.7 3.8
adjusted total for 1961 as derived from the 1962 survey, Occupationai detail Other instruments and related products. 3.5 7.2
on adjusted hasis for 1961 not collected In the 1962 survey, Other manufacturlng Industries. . ...._________ -1.0 6.7
3 Computed from unrounded figurcs. Percent change for total differs from ?
the total shown in tahle ITI-10 for reasons cited in footnote 1. Nonmanufacturing - 3.4 2.0
NoTE.—Detail may not add to totals because of rounding. MAnINgE s e s s L s L1 4.4
Sources: Natlonal Science Foundation, Scientific and T'echnical Personnel in MelaUmInIngizs: o cocoeon ool dsinae 2.9 -2.5
Industry, 1961, NSF 63-32; and U.S. Department of Labor, Burcau of Labor goalimmtng{_______a____t____l__ _f' 4 —E})g
Statistics, Employment of Scientific and Technical Personnel in Industry, 1962, P S e i e o e
Buli, No. 1418,
Contract cONStruction. ... .coeoceoccaacaaanan.. 3.4 -3
TaBLE 111-10.—Percent change in employment of scientists Transportation and puhlic uttiities................ 46 3.6
and engineers in industry, by industry classification, Raiiroad transportation_..._.____..__...._____ -1.8 —.3
Communieation._.______________ 5.0 L6
1960 to 1961 and 1961 to 1962 Electric, gas, and sanitary service 50 41
Other transportation ... ______.____________. 9.1 13.1
P Wholesale and retall trade. .._._.___..____________. 85| —10
Industr Finance, Insurance, and real estate 11.3 10.6
y Servlces. .. 1.3 2.2
Jaixg%z}ry Jafg%gry Commercial iaboratorics; husiness and man-
agement consuiting services. ________________ 4.2 6.1
b Medical and degtal lks]\bomtorli:s ______ 4.4 -.8
Engineering and architectural servic -.9 =2.1
TOtleeeece e 0.1 410 Other services. " 15. 4 109.5
Manufacturing. .. .. oo oo i L8 Agrleulture, forestry, and fisheries..__._.__.__._____ 9.7 21.6
Ordnanc&a landdacgessoxges .......................... %g ; g.g
Food and kindred products. .. ________ 3
Textile mill producpts .............................. -7 —5.0 Sources: National Science Foundation, Scientific and Technical Personnel
{;umber z(aind“mod %Odlzlscts' except furniture..._.. 13‘§ ;8 in Industry, 1961, NSF 63-32; and U.S. Dcpartment of Labor, Bureau of
aper and allied produets.____.____..______________ 5 1 i . i
Chgfnlcals A A e e o4 26 Labor Statistics, Employment of Scientific and Technical Personnel in In
| dustry, 1962, Bull. No. 1418,
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TaBLe III-11.—Scientists and engineers, by industry
classification, as percent of total employment in the
industry 1961 and 1962

Industry January | J ail&;ry

1961

UROTA . ey 2R e e e e e e e e N A 3.0 3.0
IMANUTACHUTINR: <t s st e et e i

—
ol ]
o | o
—
3
w

Ordnance and accessorfes..______._... o ST
Food and kindred products..
Textile mili products

Lumber and wood products, except furniture._...
Paper and ailied products. ... . _______.______
Chemicals and ailied produets_______________.____

Industrial chemieals. .. _.____________._______.
Drugs and pharmaceuticals. ...
Other chemieal products ! ______ =

1.3

—
~

—
oM,

—

|l oo | mpofl 010 | POON |l N
-

W | O v
-
N2 | pro[| W0 N=RND || Ny~ | OW

EefrolonmirefinIng. . - sse s edeiosme s
Rubber and miscellaneous plastics products
Stone, ciay, and glass produets______________
Primary metal Industries. .o coeee oo

Biast furnaces and basic steel products________
Other primary metai industries._... . ______.

I | 00O

Fabricated metal produets.......oooooooo...
Machinery, except electrieai ... ... ___

vl Rl OO~ Cewl wowmoe

Office, computing, and accounting machines. .
Other machinery P e e e

R wo | oo

@

Electrical equipment and supplies..........._..__

Electric distribution equipment and indus-

frialiapparaius: s oosss sussirmprs s asaa s
Houschold appliances..__________
Communication equipment.___________ =
Electronic components and accessories.
Radio and television receiving sets._ ...
Miscellaneous electrical equipment and

—
—

Transportation equipment______________.______._.

Motor vehicles and equipment.________________
Afreraft and. parts. o o oens. Csrireet L ovaneedae
Other transportation equipment.__ o5,

—
—

Instruments and related products_ _._.____________

Engineering and scientific Instruments________
Other instruments and related products.._..._

-
P[0 RGN W 00N W

wwalaflof | weo|w|| ~~e|w]le wome~

—
PNl pNw(® (e NN

Other manufacturing industrles. ... ... ____._._

—

Nonmanufacturing. ... ... ______.___.

Metal mining oo
Crude petroleum and natural gas. -
OthermInNINgi. . oosoommsmci o oormme e etese

o] e
Lt o] ool |

Contract construetion.. ... .___.____._...__......_.
Transportation and public utilitics_ ot

Communleation. ... ... ... ............
Electric, gas, and sanitary services___ i
Other transportation services d________________

o i) S

W || O R | W

) 0
wwwll wwuleallcwanloll oll wll vwlall maololl 0 xowos

Wholesale and retall trade ... .cooocoocooon
Finance, insurance, and real estate_____
BTGB - o m cremr s St Sl s o s o S e SR

Commerciai laboratories; business and man-

agement consulting services_.___.__.________
Engineering and architectural services........
Other services®_ . _ ..o oo Ero ity

&, .
P .

w| 28

BN | IESEX P X
]

ol & oo

(-] =)

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

2Includes engines and turbines, and farm machinery and equipment
industries.

? Includes electric lighting and wiring equipment industry.

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

§ Includes railroad transportation industry.

¢ Includes medical and dentai laboratorics.

Sources: Natlonal Science Foundation, Scientific and Technical Personnel
in Industry, 1961, NSF 63-32; and U.S. Department of Labor, Bureau of
Labor Statlstics, Employment of Scientific and Technical Personnel in Indus-
try, 1962, Bull. No. 1418.

year. Engineering and architectural
showed declines both years.

Employment 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 ordnaice
and accessories industry group had the greatest
proportion with more than 18 percent; and the
engineering and scientific instruments, drugs and
plharmaceuticals, aireraft and parts, and commnu-
nication equipment industries ranged between 18
and 12 percent (table ITI-11 and chart I11-3).
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 thau 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 ITI-12). Tt should
be noted that the large numiber of unclassified
technicians 1s probably due to respondents’ diffi-
culties in converting position titles to the classifi-
cation system used in the surveys.!

services

¢ National Science Foundation, Scientific and Technical
Personnel in Industry, 1961, NSF 63-32, p. 19.
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Chart III-3.

CHAPTER III

Scientists and engineers as percent of total employment in five seleeted industries,

(percent of total employment] 1961 and 1962
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Sources: National Science Foundation and Department of Labor, Bureau of Labor Statistics.

TasLE III-12.—Technicians employed in industry, by
occupation, 1961 and 1962
Number
Percent
Occupation change 3
January January
1961 1 1962
POtRlL sz paremten e 572, 900 | 585, 100 2.1
Draftsmen_________..__._ 204, 200 | 212, 600 4.1
Enginecring and physical
science technicians_ ___._ 244, 600 | 254, 600 4.1
Mecdical, agricultural, and
biological tcchnicians_ .| 12, 800 16, 900 32. 8
Other technicians (un-
classified) . ... ..._._.. 111, 300 | 100, 900 —9. 4

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

1 Computed from unrounded figures. Percent change in the total differs
from 2.9 percent total sbown in table II1I-13 for reasons cited in footnote 1.

Note.—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.S8. Department of Labor, Bureau of
Labor Statistics, Employment of Scientific and Technical Personnel in In-
dustry, 1962, 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 I11-13.)

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
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TaBLE I11-13.— Percent change in employment of technicians in industry, by industry classification, 1960 to 1961 and 1961 to
1962, and ratio of technicians to scientists and engineers, 1961 and 1962

Percent change in year ending | umber of technicians per

Tty = 100 scientists and engineers

January 1961 | January 1962 | January 1961 ! | January 1062
£ o 71 R RSO S S Sy S S0 S E SIS B s SRR S R B 4.6 2.9 69 69
ManafacHURINEL o e s eim S o e e TR A e s L 6. 2 45 62 62
Ordnance and aCeessOries._ _ - e 16. 4 8.0 35 36
Koodanhd-kindred produetsi,c cocac el o snmiciaim csm e —amamrs 2o 18. 9 50 63 63
TFextilesmill PROAWCHS. .- - - micimim o m s ki i St i i i 4.3 9.3 46 53
Lumber and wood products, except furniture_____________________ —6.5 —1.4 118 114
Paper and allied produets_ - _ ... ._._. 9.5 51 48 49
Chemicals and allied produets ?_ - __.______._. 10. 8 9.0 43 46
Industrial chemicalses = = rmeicermne so o this st St S S see s St e 5.0 19 44 45
Plastics and synthetics, except glass. . . _____________________ 29. 4 22.0 55 66
Drugs and pharmaceuticals_ _______________________________ 14. 2 7.0 25 25
Petrolewm Fefining) o oo o oo cicimimim cimimmim i im =i o =i e —2.0 45 42 45
Rubber and miscellaneous plastic produets_______________________ —7.9 7.4 59 61
Stone, clay, and glass produets. .. ______________ 4.5 3.7 52 52
Primary metal indusStriede memier crmormamead ootz amon s vo s Lo 4.6 2.6 58 59
Blast furnaces and basic steel produets__ . __________________ .7 53 58 60
Fabricated metal produets - _ - o oL .5 1.3 105 98
Machinery, except electrical 2__ ________________________________ .9 4.3 92 92
Office, computing, and accounting machines__ _______________ 13.9 2.6 79 78
Farm machinery and equipment_______________________._____ 32 5.7 79 81
Electrical equipment and supplies?_ . . _____________ 8.2 5.8 69 69
Electric distribution equipment and industrial apparatus______ 8.2 4.5 79 81
Communication equipment._ - _ ... . _.______ 10. 5 11. 6 60 61
Electronic components and accessories_ __ ___________________ 8.8 ~3.6 83 76
Radio and television receiving sets___ . ___________________ —3.7 5.7 62 66
Transportation equipment . ..o oo ooz toooazoooo =_ i Lol 55 52
Motor vehicles and equipment_ _ ____ _______________________ 3.3 2.7 72 71
Aircrafland parts. oo cs somrrist et e e sy S —3.5 153 47 44
Instruments and related produets__ .- ______________ 3.0 2.6 73 71
Engineering and scientific instruments. .. __________________ 3.5 1.5 75 73
Other instruments and related produets_ _ ___________________ 2.6 3.3 72 69
Other manufacturing industries_ - - - . __________________________ 22. 0 5.1 88 86
NonmanUfa UGN ghy=:, e et murpsyran sy pr s e 1:°9! .2 88 86
MANTNEIIL .« _ oo e mroimmioss) S mrmim i 11 A ST i i r Y STt e —6.8 11.9 39. 41
Crude petroleum and natural gas__________.________________ —8.4 23.1 38 43
Quarrying and nonmetalic mining_ _ . _______________________ —4. 8 5.0 40 37
Contract construction . cemr s cuzozoacn oot cnmcim s msm e miciee 9.9 —7.4 65 60
Transportation and public utilities 2_____________________________ 3.5 —: 2 94 90
CommUNIeationt e zrsmrer e e e e o 2.9 8.3 145 154
Electrie, gas, and sanitary services__________________________ 5.5 —5.8 70 63
Wholesale and retail trade________ . _______________ 10. 0 —4.3 63 61
Finance, insurance, and real estate______ . ____________.__________ —4.2 9.7 48 47
o T L e e L —1.4 2.2 120 120

Commercial laboratories; business and management consulting

T e e ey S e N RS 2.9 1.7 111 106
Engineering and architectural serviees__ ____________________ —3.6 4.2 113 120
! Estimates based cn adjusted 1961 data obtained in 1962 industry survey. Sources: National Science Foundation, Scientific and Technical Perzonnel in
t I'otal includes individual industries not shown separately. Industry, 1961, NSF 63-32; U.S. Department of Labor, Bureau of Labor Statis-

tics, Employment of Scientific and Technical Personnel in Industry, 1962, Buil.
No. 1418.
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nonmanufacturing showed sizable increases in the
ratio. As table III-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 I1I-14.)

Patterns of Employment

Nearly two-thirds of these science and en-
gineering personnel were employed in 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
IIT4.) 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. Scicntists and engineers em-
ployed in colleges and universities, by occu-
pation, 1961

X : .' et
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Psychologists
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Source: National Science Foundation.

single group was the economists.
II1-17.)

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

(See table

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 professional] Full time | Part time | percent of
personnel total
Number

TRotalspymsere gz o 175,600 115, 000 60, 600 66
Faeulty members..._. __ 108,100 87,200 20, 900 81
Nonfaenlty professional

personnel .._..__..__.__ 32, 500 27,800 4,700 86
QGraduate students 2_____. 8355000 |oeocimmranios 35,0000 smzmmms s
Percent ?

Total ... 100 100 1008 ]z Thee nzs
Faculty members........ 62 76 <X I
Nonfaculty professional

personnel ____.___._.__ | 18 24 - 2 P,
Graduate students 2. -] 130 [\ cimimret 0T | Etenerttang

! Includes Federal contract research centers and agrieultural experiment
stations with their assoeiated colleges of agrieulture.

? Graduate students who received $100 or more for services performed and
were working in a professional capaeity. Those holding full-time appoint-
ment included with nonfaculty professional personnel.

¥ Computed from unrounded data.

Source: National Science Foundation, Reviews of Data on Research & Devel-
opment, No. 37, “'Science and Engincering Professional Manpower Resources
in Colieges and Universities, 1961. A Preliminary Report,”” NSF 63+4.
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TaBLE I1I-15.—Percent distribution of science and engineer-
ing professional personnel employed in colleges and
universities,! by field, 1961

Total pro-
Fieid fessional Fuli time | Part time
employment
Botals. e sz 100 100 100
Engineering_ . ____ __ ... 16 16 14
Physical sciences..___ _.. 28 26 31
Life'seiencesez-coczozeas 36 37 34
Social sciences__ _________ 15 16 14
RSy eholog o maameis: 5 5 6
|
|

1 See footnote 1 tabie I1I-14.
Note.—Detail may not add to totals heeause of rounding.
Souree: National Seience Foundation, Rerviews of Data on Research &

Development, No. 37, “3efence and Engineering Professionai Manpower in
Colleges and Universitins, 1961, A Preliminary Report,” NSF 634.

employment patterns of scientists and engineers
in institutions of higher education. These pat-
terns reflect size as well as the basic aims of the
various types of institutions.

Distribution of faculty personnel by type of
institution in 1958 shows that universities em-
ployed about half of the faculty in all fields,
although they accounted for fewer than 10 percent
of the institutions in the survey. Universities
employed almost two-thirds of the faculty mem-
bers in the natural sciences and engineering, com-
pared with slightly over two-fifths both in the
social sciences and in all other fields. The liberal
arts colleges were the second largest employers of
such personnel. However, technological schools
and technical institutes were the only institutions
with half or morc of their faculty members em_

TaBLE [II-16.—Science and engineering professional personnel employed in colleges and universities,! by type of personnel
and field, 1961

Type of personnel Totai Engineering Physical Life 8ocial Psychology
selences seiences selences
Number
2 o) Y (P N e = P TE, 175, 600 27, 300 49, 100 63, 200 26, 900 9, 200
BACUITY A v s oty o i A S 108, 100 15, 500 26, 700 38, 200 21, 300 6, 400
Nonfaculty professional personnel______________ 32, 500 6, 400 8, 700 15, 400 1, 200 800
Graduate students._ - _ .. _____________ 35, 000 5, 400 13, 600 9, 600 4, 400 2, 000
Percent
H Hy) ;| TR S P e e e 100 16 28 36 15 5
) CF I 17 A A ARy PSS S S U 100 14 25 35 20 6
Nonfaculty professional personnel.______._____. 100 20 27 47 4 2
Graduatelstudents .« =zrmamiome o omemses Semmo s 100 15 39 27 13 6
IO B i kv rriminm e oy oy Ve 2 A L e o g 100 100 100 100 100 100
V(AU [y S PPSME S Se E L PYP S S 62 57 54 60 79 70
Nonfaculty prefessional personnel______________ 19 23 18 24 4 9
Graduate students__________ . _______________ 20 20 28 15 16 22

1 See footnote 1, table 11I-14.
NoTE.—Detail may not add to totals because of rounding.

Source: Data for totals from Natjonal Seience Foundation, Reviews of Data
on Research & Derelopment, No. 37, “Science and Engineering Professional

Manpower Resources in Colleges and Untversities, 1961. A Preliminary Re-
port,” NSF 63-4. Other data on employment by type of personnei and field
based on unpublished materials from the [961 survey whieh provided data
for the report eited.
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TaBLE I1I-17.—Science and engineering professional personnel employed full time and part time in colleges and universities,!

by field, 1961

Number of professional personnel Full time as
Field percent of
total
Total Full time Part time

1 o3 ) PR SOV S S LN R SV VLT SO S S 175, 600 115, 000 60, 600 66

NG OeeTIMEE -~ fr s s e S e i T T e S i T i e TS S S 27, 300 18, 600 8, 700 68
ACTONAM Al e i e e e e e S e e e e e e S A e e B e 1, 300 900 400 69

O CIICHY o oo e s ATV A o o i Sy sttt sy M g 2, 400 1, 300 1, 100 54
VA bz iz e e e T I S TR T T T 0 A T S R S S e S S R ST A 1 3, 800 2, 600 1, 300 68
LD T R A Ly L S L) S | 7, 400 5,300 2, 100 72

i (Vo (1) I R e 6, 000 4,300 1, 700 72

(O Y e O S D OOy RN T e e | 6, 400 4,300 2, 100 67

2 DS L) 0 e o) e L S e SR S N S e/ B PR ENLN | 49, 100 30, 000 19, 100 61
D R T IO Y 1o T B LMl S i (S S S A L R S S S R0 14, 800 9, 500 5, 300 64
PhiyBICEE s s ey v e vy e e s AT T Y 13, 700 8, 300 5, 400 61
CROMIBIEVE  — oo —es St mie i imisimimimim ol s =t e T i i it 15, 700 9, 300 6, 500 59
B Nk S e T CCa it rimmrson sy yayst spomimatitoeompin £ it o2 o oty va - pay oy ol oy 3, 900 2, 300 1, 600 59
(01115 R R P SRS E R S RS 900 600 300 67

L e Cl T OB arerrare sl e & vy Nt S e S e STt v = S S S TR e S T rere 63, 200 42, 600 20, 600 67
(G B0 (1 (U e S e S EXSU SIS S e S SR 23, 400 14, 800 8, 600 63
Commodity related agricultural - ____ . _________ 8, 800 6, 500 2, 300 74
BIOkOBY - - - e e e 6, 100 4, 400 1,700 72
BotANTE < - oo imitioct comimsiom ot e A e S e e e 3, 600 2, 500 1, 200 69

O T T e o o T o S P T S S S T P S e S e 21, 300 14, 400 6, 800 68
SOCIAN B CIEEOB S = e e e e o (1o ot o i i o i Tt Ao S ST 1 26, 900 18, 500 8, 400 69
B COMOTALGBL cyamo roreraterare T ot ot i Sie (e SimleiTe 1 STa eI =SS S & ST et 8, 200 5, 500 2,700 67

S OC O O - - o - e LS o T e e R S S R R T T i A 4, 500 3, 100 1, 500 69

(O a(e) o I S S 14, 200 9, 900 4, 200 70
RSy O O O e = e e e o e ST e o At TR T ot Y o S T 9, 200 5,300 ! 3,900 58

|

18ee footnote 1, table I11-14.

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

ployed in the natural sciences and engineering.
(See table ITI-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 Selence Foundation, Revfews of Data on Research &
Development, No. 37, ‘‘Seience and Engineering Professional Manpower in
Colleges and Universities, 1961. A Preliminary Report,” NSF 63—4.

85 percent at technological schools—reflect em-
ployment on research projects, located principally
in such institutions. (See table I111-19.)

In 1958 the concentration of faculty in univer-
sitles was most cvident 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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TaBLE 11I-18.-—Faculty personnel employed at colleges and universities,! by type of institution and by field, 1958

Percent dlstribution
Number of Numberof |___
Type of instltutlon instltutions faculty
All fields Natural sciences Social Other fields
and engineering sciences

1 ) i1 | SRS = = = e 1,916 211, 100 100. 0 36.3 11. 1 52. 6
) B TE A=) et 10 (= T M S e P PO R 143 105, 600 100. 0 47.0 9.7 43. 3
Liberal arts colleges - - - - oo _____ 730 53, 400 100. 0 22..5 15. 3 62. 2
Teachers colleges._ - - o oot 186 15, 100 100. 0 15. 5 11. 1 73. 4
Technological schools_ _ - __ ... _____ 37 6, 100 100. 0 70.5 8.5 21.0
Theological and religious schools____..._.____ 153 3, 200 100. 0 245 4.6 92. 9
JURIOT CONEREB. _ =2 253 oo o imt = mmimimimimimimimicini 500 18, 700 100. 0 25.3 1.9 62. 8
Technical institutes. o - o oo __.___ 25 1, 100 100. 0 50. 1 6.2 43. 7
Semiprofessional sehools_____.___.._.__.______ 20 600 100. 0 15. 6 4.8 79. 6
I R O T vy it Ly ey P YAy Ty =YYy =y 122 7, 400 100. 0 41.7 37 54. 6

TOtAN oo oo St i TS S v R 2y 1,916 211, 100 100. 0 100. 0 100. 0 100. 0
U nivVersition: «crrme e e s e e 143 105, 600 50. 0 64.7 43.7 41.2
Liberal arts colleges. .- .- _______ 730 53, 400 25.3 15. 6 35.1 29.9
TeachersicolleBent . cx s umas sommos socime mEs 186 15, 100 7 /1 3.0 748 10.0
Technological schools_ _ - . _ ... ___________ 37 6, 100 2.9 5.6 ) 1.1
Theological and religious schools____.________ 153 3, 200 1.5 = | .6 2.6
Junior colleges._ - - oo eeieeaaaa 500 18, 700 8.9 6.2 9.6 10. 6
Technical institutiess o - —crocemmemee sucstime 25 1, 100 .5 B { 3 .4
Semiprofessional schools. . ... ... _______.__ 20 600 .3 il il .4
(001 120 o NG NI LR ok s S BT RS T2 122 7, 400 3.5 4.0 142 3.7

1 See footnote 1, table IT1-14.
NoOTE.—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 nonfaculty
physical scientists. These proportions reflect the
research and development activities requiring the
services of many nonfaculty scientists and engi-
neers. (See table I111-20.)

Source: National Science Foundation, Seientific AManpower Bulletin, No .
13, **Scientists and Engineers Employed at Colleges and Unlversities, 1058,""
NSF 61-38, and unpublished data.

Recent Trends

Based on data from the 1958 and 1961 surveys
of colleges and universities, estimates have been
derived for 3 separate ycars 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-ycar 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-ycar period ending
in 1961, the life sciences accounted for more than
half of the almost 9,000 total increase.
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TaBLg 111-19.—Nonfaculty professional personnel employed in colleges and universities,! by type of institution and by field, 1958

o T Percent distrihution
Type of institution institutions nonfaculty 2
All fields Natural sclences Soclal Other fields
and engincering sciences

Total. - - oo mmmeecacmeeo 1,916 100, 100 100. 0 51. 3 5.7 43. 0
DIV ESIIE8 2 o ool e e e e T I fe e 1 143 80, 000 100. 0 55.0 6.5 38.5
Liberal arts colleges_ oo coaoaoooooao_. 730 8, 000 100. 0 15. 5 4.2 80. 3
Teachers colleges._ _ - - - o ococmmmomeeemeao oo 186 1, 600 100. 0 7.0 3.0 90. 0
Technological schools_ ____ .. __________.____ 37 5, 600 100. 0 86. 6 1.5 1.9
Theological and religious schools_____________ 153 500 100. 0 .6 .8 98. 6
Junior colleges_ _ oo __ 500 2,100 100. 0 8.8 2.0 89. 2
Technical institutes________________________ 25 200 100. 0 1M1 | I | 89, 8
Semiprofessional schools. - . .. _....____ 20 300 100. 0 65 5% | =o ooz e 93.5
OV e eorspmsnismym e e povatas 2pmpava s s i gl o 122 1, 800 100. 0 53. 4 .6 46. 0

TOLAIL . - - B i s ey b= 1, 916 100, 100 100. 0 100. 0 100. 0 100. 0
Univeraitiest o cpese sme s s 143 80, 000 79. 8 85.7 90. 5 71. 6
Liberal arts colleges__ - - ________________ 730 8, 000 8.0 2.4 59 14.9
Teachers colleges_ - _ - oo ___-____ 186 1, 600 1.7 *2 .8 35
Technological schools_ - - ... . ..___ 37 5, 600 56 9.4 .1 1.5
Theological and religious schools______._._.____ 153 500 oD ® 1.7 1.1
JUNIGT. COLCEEBL v irarm et e et et o 500 2, 100 2.1 .4 7 4.4
Technical institutes_ - oo 25 200 12 ()| T pe— .4
Semiprofessional schools_______.__ ... ___ 20 300 53 () T .6
O Y= DA R TV T, 122 1, 800 1.8 1.8 W2 2.0

1 See footnote 1, table 111-14.
1 1pcludes salaried graduate students.
3 Less than 0.05 percent.

NoTE.—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 are classified,
the following groups accounted for almost 80
percent of these scientists and engineers: 67,500
engineers, almost 23,700 agricultural and biological

Source: National 8cience Foundation, Scientific Manpower Bulletin, No.
13, “‘Scientists and Engineers Employed at Colleges and Universities, 1958,”"
NSF 61-38, and unpuhlished 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 11T-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—inedical, dental, and veterinary
officers—by far the largest number were engaged
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TasLe 111-20.—Sctence and engineering professional personnel employed in colleges and universities,! by type of institution
and field, 1958

Percent distrihutlon
Nun;ber ]
Uynp D en pers%nnel Total Engineering Physleal Life 8ocial
sclences sclences sciences
Faculty personnel
R o ] e e i 100, 100 100.0 100.0 100.0 100. 0 100.0
T N ETS1 D OB St iyt I e SN 1 S = i iy 59, 900 59.8 62.9 49.0 75.1 43.7
Liberal arts eolleges .- - - oo _oooo.. 20, 200 20. 2 Sl 26.5 11.8 35.1
Teachers colleges oo oo meeeeaoo 4, 000 4.0 -5 5.6 2.4 7o 1
Technological schools. . - - oo _oo__ 4, 800 4.8 16.7 6.4 .6 2.2
Theological and religious schools._.____ ... ___ 200 2 i o e 2 551 .6
Junior colleges oo 6, 900 6.9 6.8 10. 4 3.3 9.6
Technical institutes. .. o o cooaa-- 600 6 252 47 .1 3
Semi-professional schools_ - ... 100 Bot .4 o ® it
(O BT iptmroras sy oty sospnt inigret ey ey s, Sy Sy 400 3.4 2.4 1o 6.5 1.2
Nonfaculty personncl 3
0 100} ) (RSP SO S PR 57,100 100.0 100. 0 100.0 100. 0 100. 0
URiVerSitieshier ae armab aemisime e s s S e 49, 100 86.1 70.3 84.7 92.0 90.5
Liberalartscolleges_ - - oo oo o= 1, 600 2.8 152 3.7 2.0 5.9
Teachers colleges . - - o oo oo cccoooo oo mmeaccaaan 200 .3 ® .4 2 48
Technological schocls_ - oo - oo oooooooo-- 4, 900 8.6 27.4 10. 6 .6 1.7
Theological and religious schools_ - _________.__. ® ()T | SRS ® ©) .1
JUnior colleges . - .- - coiccmmcmmmm oo csmemsaiEs 200 .4 <0 5 ") 7
Technical institutes. .. o oo __-- ® ® .2 (G R | e
Semi-professional schools._ - .- ... ® ® 32 @ N[t DS T
Otherr e e i s e e S s S e 1, 000 1.7 2 ® 4.0 .2

1 Bee footnote 1, table 111-14.
1 Less than 50; less than 0.06 percent.
3 Includes salarted gracuate students.

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

TaBLE I11-21.—Scientists and engineers employed in colleges
and universities,! by selected fields, 1958, 1960, and 1961

Number in— Percent change
Field
1958 1960 2 1961 ¢ 195860 1960-61
Total_......_....| 128,200 | 137,800 1486, 600 8.3 6.4
Engincering .. ...._... 25, 500 27, 500 28, 600 7.8 4.0
Physlcal sclences. ... 40, 900 48,100 51, 30C 17.6 8.7
Life sclences._...__._.. 61, 800 62, 200 66, 700 .6 7.2

! See footnote 1, tahle 111-14.

2 Natlonal Sclence Foundatlon estimatc.

2 Data include estimate for nonresponse tn 1961 survey.

Bources: Natlonal Seience Foundation, Scientific Research and Develop-
ment in Colleges and Unipersities, Erpenditures and Manpower, 1958, NSF
62-44; and Revlews of Dota on Research & Development, No. 37, “Seience and
Engineering Professlonel Manpower Resources in Colleges and Universitles,
1961. A Preliminary Report,” NSF 634.

693-250 0—65——4

Source: Natlonal Sclence Foundatlon, Sciemtific Manpower Bulletin
No. 13, “Scientists and Englneers Employed at Colleges and Universitles.
1058,”" NSF 61-38.

in activities related to “clinical practice,” and
such personnel are usually excluded from overall
counts on the number of scientists.® In math-
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 ineluded in this report are over 30,000 related
professional personnel in the health fields. Data on these
additional personncl are ineluded in other NSF reports on
Federal Government employment (e.g., Scientlific and
Technical Personnel in the Federal Government, 1959 and
1960, NSF 62-26). These personnel inelude primarily
nurses (over 22,000 in 1962), public health administrators,
dicticians, pharmacists, and therapists.
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TasLe I11-22.—Scientists and engineers employed in the
Federal Government, by occupational group, October 1962

Occupational group Number Percent
A1~ — 144,122 | 100.0
Physical sciences_ . .. ... .___.__ 23, 043 16.0

RhyRIC8 e et ates 4, 596 352
Geophysics, geology, and geodesy_ 2, 367 16
CheMIiBHEY mises—ma g s iscagey 6, 789 4.7
Metallutgy,. - wcomemsemmmmsares 581 .4
Meteorology - - - .- ..o .... 2,123 1.5
(01 11:) o PR IREREREE=S POV 6, 587 . 6
Mathematies?.___ ..o _.____ 5,163 3.6
ENgIneeTing semrpm s i o oo 67, 500 46. 8
Civille e e e e 18, 304 12..7
Mechanicals cearsarsairmmos aremme 17, 250 12. 0
Electrical and electronic...._ .. 14, 721 10. 2
ChemniCal s sz tesbmimvastimorm b 1, 195 .8
TnAMSEEBL o i v 2,175 155
Other¥ e oo o e simaae 13, 855 9.6
Biological sciences. ___._...___..__ 7212 5.0
Agricultural sciences (including
fOTER Ty s mrrser s st ma o s im i 16, 454 11. 4
Health (selected categories)s_ ______ 14, 640 10. 1
Social sciences (selccted categories)s_ 5,479 3.8
Geography and cartography_____._ 2, 389 Lot
PEVehologysatemamre coor w0 o ot 1,815 1.3
Operations research_______ .. _.___._ 427 .3

1 General physical sciences, astronomy and space sclence, technoiogy, and
other physical sciences.

f Actuary, mathematics, mathematical statistician, and statisties.

¢ General, materials, safety, fire prevention, maintenance, architecturo,
mining, petroleum production and natural gas, agriculturai, and welding
englneering.

¢ Medical officer, dental officer, and veterinarian.

# Social sclence, economics, history, and anthropological sciences.

Source: National Science Foundation, from U.8. Civii Service Commis-
sion data.

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 field. Almost
10,000 technicians were in the health fields, with
more than 95 percent of them involved in clinical
activities related to the medical and dental fields.
There were about 2,700 in the biological sciences,

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

Occupational group Number Percent

O B 93, 354 100. 0
Physical sciences. - - .- ____________ 5, 946 6. 4
Mathematies czconosmt cpmnmm oo o 565 .6
Engincering. ... .. _.________ 41, 849 44. 8
Biological seiences________________ 2,710 29
Agricultural scienees__ . __________ 10, 680 11. 4
Health (selected catcgories)!_ _____. 9, 969 10. 7
Ml ehANIES S - e s e s vt 12, 848 13.8
) TR et 8, 787 9.4

! Inciudes personncl ciassified as technicians, assistants, or aids in the
health series (e.g., medical technician, physical therapy assistant).
1 Social sciences, geography-cartography, and psychology.

Source: Nationai Sclence Foundation, from U.S. Civil Service Commission
data.

and more than twice as many in the physical
sciences. (See table 111-23.)

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 II11-24 and I1I-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 rapidly growing agency,
employed nearly 9,000 scientists and engineers in
1962 (chart I11-5).
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TaBLE I111-24.—Scientists and engineers employed in the Federal Government, by agency and occupational group, October 1962

Agricul- | Health Social Geo-
Physical | Mathe- Engi- |Biological| turai (selected | sciences | graphy Psy- Opera-
Agencies Total sciences | matics ! | neering | sciences | sciences cate- (selected |and carto-| chology tions
(including| gories)? cate- graphy research
forestry) gories)?
(e} (RS = S S SIS N 144,122 23, 043 5,163 87, 500 7,212 16, 454 14, 640 5,479 2,389 1,815 427
Department of Defense, total ......_.... 57, 452 8, 716 2,574 41,470 887 148 462 408 1,874 545 370
Office of the Secretary of Defense..__ 164 3 26 68 [ ey 26 1 3 5
Department of the Army ___...______ 23, 040 3,335 914 17,728 670 109 2 179 463 180 93
Department of the Navy._____.______ 20, 925 3,844 1,020 15, 201 134 14 71 20 321 183 117
Department of the Air Force..._____ 12,423 1, 503 614 8,476 82 23 120 183 1,089 179 155
De‘xa.rtment of Health, F.ducation, and
L T N £ e 7,673 1, 891 366 877 874 18 3,008 W5 | cociogrne 176 | serrinns 5,
Department of the Interfor.. —ee| 11,898 2, 567 51 5,467 2, 087 1,159 3 336 M5 [ 1
Department of Agriculture. .. E 25,314 1,389 507 2,996 2, 894 14, 527 2,078 829 91 |tz =
Department of Commeres. .. 6, 980 3,376 787 U0 |evrardioncss 1 1 411 144 11 8
Department of Labor st 0007 [ wrre macro 157 Fo2 3 L R it ITSERIE L 863 ... 113 [PERSE e,
Department of State....____. = 2, 301 34 16 366 48 504 55 1,337 22 Tk
Federal Aviation Agency ... o 2,875 15 33 2, 708 G714 IS 38 9 5 21 19
Atomic Energy Commission.....___..... 5 470 13 847 22 1 6 (] B | S ) [
Natlonal Aeronautics and Space Admin-
istration poTE 8,973 3,332 265 5, 351 3 1 7 8
Tennessee Valley Authority 1,871 160 38 1, 650 23 50 17 33
Veterans Administration . | 11,362 520 81 508 276 2 8,725 240
Other¢. .. .. ... e O T 5, 000 573 215 3,072 91 45 | 152 722

! Actuary, mathematics, mathematical statistician, and statistics.

3 Medical officer, dental officer, and veterinarian.

3 Soclal science, economics, history, and anthropoiogical sciences.

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

small numbers of scientific and engineering personne] employed by agencies
of the legislative and judicial branches.

Source: National Science Foundation, from U.S, Civil Service Commis-
sion data.

trai Intelligence Agency and Nationai Security Agency; also inciudes the
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TaBLE 111-25.—Technicians employed in the Federal Government, by agency and occupational group, October 1962

. Agricui- | Health Sociaf Geo-
Physical | Mathe- Engi- |Biologicai] tural (selected | sciences | graphy Psy- Mecha-
Agencies Total | sciences | matics | neering | sciences | sciences cate- | (selected [and carto-| chology nics
(including| gories)! cate- graphy
forestry) gories)?
Totalco oo 93, 354 5,946 565 | 41,849 2,710 | 10,680 9,969 61 8, 700 2% 12,848
Department of Defense, totai._........._. 40,309 1,433 297 21,603 323 136 1,818 3 3,902 10 10,784
Office of the Secretary of Defense.... (| | I e | [ || e | || SSCAes | S SC | [ S 8
Department of the Army , 280 435 77 10, 408 279 79 1,239 2 3,466 1 4,204
Department of the Navy..... 12,6368 539 167 7,997 38 19 B3 Lossianeu 207 4 3,485
Department of the Alr Force... 7,385 459 , 108 8 38 487 1 139 5 3,087
DePartment of Health, Education, and

VRN o ey s SR 2,578 292 1
Department of the Interior 9, 300 501 12 2,570
Department of Agricuiture... .| 13,938 351 6 1,390
Department of Commerce. 5,331 2,789 3 653
Department of Labor.... v - 7| [Tl SRR T | SN ppriehal SeeTer T I ) FRE
Department of State.. .. - 235 T L v gy 37
Federal Aviation Agency.... . 9, 680 68 2 29
Atomic Energy Commission............ 81 24 1 7
National Aeronautics and Space Admin-

FUTRBION S . oo - Coreoen e rniromoan s e 1,613 72 239 82
Tennessee Valley Authority. n TF 1 (—— 5
Veterans Administration._._. 7,383 87 1 36
(6 ™ 3 RN U T LML L Lo, 2,162 165 3 1,101

t1ncludes personnel ciassified as technicians, assistants, or aids in the
health series (e.g., medical technician, physical therapy assistants).

sAnthropoiogy aid and economics assistant.

3 Includes the remaining agencies of the executive branch, except the Cen-
tral 1ntelligence Agency and National Security Agency; also inciudes the

Recent trends

Over the 4-year period from 1958 to 1962, the
numbers of scientists and engineers employed by
the Federal Government rose at an accelerating
rate for an overall increase of 19 percent. Data
have been arranged as nearly as possible in com-
parable occupational groups for the various years.
However, attention should be directed to the
overall trends rather than the exact numbers.

Overall, the number of scientists and engineers
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 Government in the
employment of scientists and engineers. (See
table I11-26.)

smail numbers of scientific and engineering personnel empioyed by agencies
of the legislative and judicial hranches.

Source: National Science Foundation, from U.8. Civil Service Commis-
sjon data.

For the total 4-year period there were signifi-
cant differences in trends between the major oc-
cupational groups as well as for individual
occupations within these groups. Most engineer-
ing fields increased substantially; however, total
employment in engineering appeared to decrease
slightly between 1960 and 1961. This occurred
through a reclassification of several thousand
personnel in the National Aeronautics and Space
Administration (NASA) from various engineering
series (primarily mechanical and “other” engineer-
ing groups) to the ‘“other” physical sciences group,
which encompassed newer fields cutting across
several scientific specializations. Many of these
personnel were reclassified into engineering in
1962, accounting for much of the nearly 13-percent
rise in engineering from 1961 to 1962.

In the physical sciences, employment grew by
46 percent from 1958 to 1962. The small decrease
in the last year was due primarily to the pre-
viously noted reclassification in NASA, which
affected the ‘‘other” group and resulted in a
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TasLE I1I-26.—Scientists and engineers employed in the Federal Government, by occupational group, 1958-62

Number Percent change
Occupatlonal group
1958 1959 1961 1962 1958-59 1959-60 | 1960-61 1961-62 | 195862

FROEAL 28 b i oot =0 bars o omy e s iy ey b e 121,088 | 122,859 | 127,970 | 134,333 | 144,122 1.5 4.2 5.0 7.3 19.0
Physical 8C16N0eS. oo oo ememccceeiccaaaan 115,750 16,519 17,984 | 223,573 | 223,043 4.9 8.9 231.1 2929 146.3
Phystes 3,440 3,587 4,070 4,157 4,506 4.0 13.5 2.1 10.6 33.3
Oeophysics, geology, snd geodesy 5 1,972 2,067 2,167 2,367 6.4 4.8 4.8 9.2 X7
Chemistry........ 5, 606 5,730 5,845 6, 211 6,789 2.2 2.0 6.3 9.3 21.1
Metallurgy.__.. 514 556 585 572 581 8.2 5.2 -2,2 1.6 13.0
Meteorology 1,921 1,918 1,986 2,032 2,123 =2 3.5 2.3 4.5 10.5
Other? ... 2,406 2,756 3,431 28,434 16,587 14.5 24.5 21458 | 2-21.9 1173.8
Mathematics 4. 4,627 4,471 4,664 4,671 5,163 -3.4 4.3 32 10.5 1.6
Englneering. ... ...... 857,122 | 67,808 | 60,978 | 259,974 | 267,500 1.2 55| 21-16 112.5 118.2
(0]l | R R 15,719 16,344 16,910 17, 666 18, 304 4.0 3.5 4.5 3.6 16. 4
Mechanical.__.._._... 13, 325 13,439 14,191 12, 790 17, 250 .9 5.6 —9.9 34.9 29.5
Electrical and electronic. #12, 463 12,030 12,576 13, 399 14,721 -3.5 4.5 6.5 9.9 18.1
eI A A o e e R e 1,030 1,056 1,059 1,178 1,105 1.6 .3 1.2 1.4 15.0

e el L0 e e ek e ot s ol 1, 666 1,610 1,728 1,965 2,175 2.8 7.3 1857 10.7 38.9

(OX T e e S s s e 13,010 13,329 14, 514 12,976 13,855 2.5 8.9 -10.6 6.8 6.5
Biological sclences_ ... .o ooooeo oo 5,978 6,132 6,197 6, 664 7,212 2.6 1.1 7.5 8.2 20.6
Agricultural sclences (Including forestry). ..._...... 15, 220 15,314 15,439 15,838 16,454 .6 .8 2.6 3.9 8.1
Health (selected categorles)’ . __________ . .o._.._.. 13, 056 13,402 13,728 14,282 14, 640 257 2.4 4.0 2.5 12.1
Social sclences (seiccted categories)® . .........._.... 4, 469 4,589 4,672 4,919 5,479 2.7 1.8 5.3 11. 4 22,6
Oeography and cartography. .. .. ...._c..oo.... 2,073 2,688 2,300 2,278 2,389 -90.6 —14.4 -10 4.9 ~19.6
PSYChO OBY e o e oo oo o e 1,607 1,672 1, 689 1,788 1,815 ~-L5 L0 59 1.5 7.0
Operationsresearch. .. ... ... 196 264 319 346 427 34.7 20.8 8.5 23.4 17.9

1 Excludes 1,878 personnel classified in ‘‘electronic research, development,
and test” in 1958 as part of the physicai sciences series, transferred here to
“electronle engincering’” to be consistent with the data for 1950 and 1960.

2 Due to the reclassificazion of series that overiapped hetween some engi-
neering series and ‘‘gencrel physical science’” in 1961, several thousand engi-
neering personnel were trensferred to the gencrai physical science series. In
1962 many of these same personnel were transferred from ‘‘general physical
science’” hack to engineering.

# Includes physical scienze administration (title changed to generai physical
sclence, Fehruary 1961), astronomy and space sciences, technology, and other
physical sciences.

¢ Actuary, mathematics, mathematlcal statistician, and statlstics.

drop of 22 percent although it was still more than
2% times its 1958 size. The increased utilization
of physicists in scientific projects resulted in a
one-third rise in employment in this single occupa-
tion. With the exception of meteorology and
metallurgy, each of which rose less than 15 per-
cent, the remaining individual physical science
occupations increased by more than 20 percent.
Employment in the biological sciences rose by
almost 21 percent and in the agricultural sciences
by 8 percent between 1958 and 1962, with the
largest portion of the increase taking place in the
last 2 years. 'The 12-percent increase in the
health fields added 1,600 personnel, primarily
medical practitioners. In the social sciences,
most of the 1,000-personnel increase occurred
during the latter 2 years of the 1958-62 period.

! See footnote 1.
¢ Qeneral, materials, safcty, fire prevention, maintenance, architecturai,

mining, petroleum productlon and natural gas, agricultural, and welding
engineering.

7 Medical officer, dental officer, and veterinarian; excludes related profes-
sional personnel such as nurses, puhiic health administrator, dieticians,
pharmacists, therapists, inciuded in other NSF reports (see source below).

* Social science, economics, history, and anthropologicai sciences.

Sources: For 1958-60, National Sclence Foundation, Scientific and Technical

Personnel in the Federal Government, 1959 and 1960; for 1961-62, National
Science Foundation, from U.S, Civii Service Commission data.

Geographic Distribution

The geographic distribution shows that fewer
than 24,300, or 19 percent of the scientists and
engineers employed by the Federal Government
in October 1960, were working in the District of
Columbia. Nearly 99,600 personnel—78 per-
cent—were employed in the 50 States. Almost
3,400 were working in foreign countries. With the
exception of the social scientists, 50 percent or
more in every major group were employed outside
the District of Columbia in the 50 States. (See
table II1-27.) In engineering, psychology, the
biological scicnces (including agricultural sciences),
and the hcalth fields, between 80 and 90 percent
were in “other United States.” Social sciences
was the only field in which a substantial propor-
tion—one-fifth—of the personnel were working
in foreign countries.
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TaBLE I11-27.—Scientists and engineers in the Federal Government, by occupational group and geographic distribution, 1960

Percent
Number of
Occupational group scientists and
engineers All areas District of | Other United |Territorles and Forelgn
Columhia States ! possessions 2 countries
Potlcrrrmeer mmsasssc smessie see sz 127, 970 100.0 19.0 77.9 0.5 2.6
Phygical seientess s srtrssrereme e 17,984 100.0 30.2 68.2 .4 1.2
Mathematics 3. o oo oo 4,664 100.0 43.5 55.7 ® .8
BN gINBe N s rorimes somd denrmd s s s 60,978 100.0 15.9 81.5 5 2.1
Biological sciences *___ ... 21,636 100.0 9.5 86.7 7 3.1
Health (selected categories) ®__________________ 13,728 100. 0 10.1 87.6 1:22 1.1
Social sciences (selected categories) 7__________ 4,672 100. 0 50.7 28.8 .4 20.1
Geography and cartography. ... ___.___ 2, 300 100. 0 38.8 56. 5 1.8 2.9
Psychology - - - - oo oo e ee 1,689 100.0 17.7 81.8 4 .1
Operations research_________.___ . ... 319 100. 0 29.8 66.8 | ________. 3.4

! The 50 States.

2 Canal Zone, Puerto Rico, Virgin Islands, and other possessions.

3 Actuary, mathematics, mathematical statisticlans, and statisties.
¢ Includes agricultural sclences.

§ Less than 0.1 percent.

Employment in State Governments

A 1962 survey of the employment of scientific
and engineering personnel by State governments
was carried out by the U.S. Department of Labor’s
Bureau of Labor Statistics. The survey results
showed that about 48,000 scientists and engineers
and 55,500 technicians were employed by State
government agencies in January 1962.7

Patterns of Employment

Of the total scientific and engineering personnel
employed in State governments, engineers ac-
counted for about 34,000, more than twice the
number of scientific personnel. Civil engineers
comprised more than 88 percent of the engineering
personnel. Of the scientists, three-fourths were
life scientists. The biological and agricultural
scientists each accounted for almost a third of the
14,000 State-employed scientists, and most of the
remainder were employed as medical scientists and
chemists. (See table 111-28.)

7 The survey excluded State-financed educational insti-
tutions, agrieultural experiment stations, agricultural
cxtension scrvices, hospitals affiliated with State univer-
sitics, and other agencies primarily concerned with judicial
and legislative functions. Scicntists and cngincers em-
ployed in educational institutions have been covcred in

the U.S. Office of Education surveys eondueted for the
National Science Foundation.

¢ Medical officer, dental officer, and veterinarian.
7 8oclal science, economics, history, and anthropological sciences.

Source: Nationai Sclence Foundation, from U.8. Civil Service Commis-
sion data.

TaBLE III-28.—Scientists and engineers employed by
State governments, by occupation, January 1962

Occupation Numher Percent

LOEAL e vyt s 48, 029 100. 0
BRgiNGersr < sromesimmmetmme s e s 33, 994 70. 8
GVl o s o i e sverey = myeeesn 30, 047 62. 6
Other cngineers_ - - _____________ 3,947 8.2
Physical seientists . _________________ 2,727 5.7
Chemists _ ..o ________ 1, 381 . 9
Geologists and geophysicists_ _ ___ 898 1.9
Mathematicians 1_______________ 448 .9

Life seientists. - __________________ 10, 517 21. 9
Biologieal scientists_____.________ 4,514 9.4
Agricultural scientists. . _________ 4,073 85
Medical scientists. ... _____ 1, 930 4.0

B3y CholOgiStErseasme m marmm srmemge 2o mmvsa 517 151
Other scientists_ ___ ________________ 274 .6

! Includes statisticlans and actuarlies.
NoTte.—Percent detall may not add to totai hecause of rounding.

Source: U.S. Department of Lahor, Bureau of Lahor Statistics, Employ-
ment of Scientific and Technical Personnel in State Government Agencies,
1962, Bull. No. 1412.
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TaBLE I11-29.— Technicians employed by State governments,
January 1962

Technicians Number Percent

Mobal e 5 b eyt 55, 501 100. 0

1 D) 1Y {(1:9701) 1) N 6, 684 12.0

SUTVCY OTRE = it eagoris s e i [ = 12, 240 22. 1

Engincering technivians_ .. __.___.___ 28, 343 51.1

Physical science technicians__________ 1, 030 1.9
Medical, agricultural, and biological

technicians__ . . _________________ 5,671 10. 2

Other technicians_ . _________________ 1, 533 2.8

Note.—Percent detail may not add to total because of rounding.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in State Government Agencies, 1962,
Bull. No. 1412.

More than half of the 55,500 technicians
employed in State agencies were classificd as
engineering technicians. (See table II1-29.) An-
other third were working as draftsmen and sur-
veyors, and the greater part of the remainder were
in the medical, agricultural, and biological tech-
nician group.

About 97 percent of the scientists, engineers,
and technicians were employed by the States in
three main agency groupings—highways and pub-
lic works, health and welfare, and agriculture and
conservation. Highway and public works agencies
employed nearly 91 percent of the engineers
(primarily civil) and 84 percent of the technicians
(almost three-fifths of them engincering tech-
nicians). In contrast, only 6 percent of the
scientists were in highways and public works,
compared with 53 percent who were in the agri-
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culture and conservation agencies and almost 36
percent in health and welfare agencies (table
I11-30).

Within the scientists group, over 93 percent of
the medical scientists and psychologists and about
40 percent of the biological scientists and chemists
were employed in State health and welfare agen-
cies. Almost all of the agricultural scientists and
about 60 percent of the biological scientists were
in agriculture and conservation agencies, as were
slightly less than half of the geologists and gco-
physicists. About one-third of the mathematicians
were in health and welfare agencies, and many
others were working as actuaries in State insurance
and retiremcnt agencies (included in “other
agencies’). (See table 111-31.)

Recent Trends

Although data are available from only two
State government surveys of scientific and tech-
nical personnel, the timespan between them
covers 3 years, 1959-62. Thus, changes occur-
ring from the first to the second survey are indica-
tive of a recent trend. TFrom January 1959 to
January 1962 there was an increase from more
than 40,700 to over 48,000, or about 18 percent,
in the total number of scientists and engineers
employed by the State governments; however,
there were wide differences among the individual
occupations (chart 111-6).

Engineers, who are primarily employed in
State highway agencies, increased almost twice
as fast (21 percent) as scientists (12 percent)
during this period. Within the enginecring group,
there was a 15-percent increase for civil engineers

TaBLE I1I-30.—Engineers, scientists, and technicians in State government agencies, by type of agency, January 1962

Total Engincers Sclentists Technicians
Agency
Number Percent Number Percent Number Percent Number Percent
B L) 7 e S N S 103, 530 100. 0 { 33, 994 100. 0 | 14, 035 100. 0 | 55, 501 100. 0
Highway and public works_ _ __________ 78, 199 75.5 | 30,775 90. 5 825 5.9 | 46, 599 84.0
Health and welfare_ __________________ 9, 638 9.3 1, 257 3.7 4, 986 35. 5 3, 395 6.1
Agriculture and ccnservation_ . __ ______ 12, 292 11. 9 854 2.5 7, 447 53.9 3, 991 712
Other agencies_ - . _________________. 3, 401 3.3 1, 108 3.3 777 | 5.5 1,516 2.7
|

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in State Gorernment Agencies,

1962, Bull. No. 1412
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TasLE I11-31.~Scientists employed in State governments, by occupation and type of agency, January 1962

; Agricuit
Occupation Aii agencies g&i}}i‘zﬁoﬁ}g Higg}"]f‘?d corirsc%% ::1 Other

g 0 R e T E R e 14, 035 825 4, 986 7, 447 777
Physicaliscientists .- - - wic o oo ccmommo oo s mmE s s sE s e 2, 727 706 783 838 400
e MIStE et e B S e E i S e e 1, 381 225 632 387 137
Geologists and geophysiecists_ - _ . ...._... 898 BI82 || o sy 411 105
Mathematiclansilosis s rrmmimcmme srmemies S S - 448 99 151 40 158

Il SCIETEIRER . - s st vy sy et v o 2 SV VSRV V2T 1 (0155 L g | SRS 3, 662 6, 594 261
Biological scientists_ - - - oo 25 1 | — 1,760 2, 636 118
Agriculfural scientistiecsacsospenrstsnssanreataomenia 43073 |2 woeemisnad 79 | 3,922 72
NediCaliSerentists: oo e s e e e o e = i SisisieE 1,030 ||| ccimmmmimiem 1, 823 36 71
PeychologiStebes . sarmin « s sanmm pmt it p e o= = G | - 2G| [N — 59
Other scientists__ __ - oo 274 119 83 15 57

1 Includes statisticians and actuaries.

Source: U.8. Department of Labor, Bureau of Lahor Statistics, Employ-

TasLe III-32.—Scientists and engineers employed by
State governments, by occupation, 1959 and 1962

Occupation January January Percent

1959 1962 change
ROt = mrs izt e 40, 730 | 48,029 17. 9
ENgINeerfz s o zrmrrs 28, 172 | 33, 994 20.7
CIvlE s mremnresmerarairarara 26, 082 | 30, 047 15. 2
Other engineers_ .. ____. 2,090 | 3,947 88. 9
Physical scientists__________ 2,140 | 2,727 27. 4
ChemistS. ..o oo __ 1, 194 1, 381 15. 7

Geologists and geo-

physicists____________ 603 898 48.9
Mathematicians! ___.... 343 448 30. 6
Lifc scientists_ .o oo _____ 8,846 | 10, 517 18. 9
Biological scientists. ... 3,716 4,514 21. 5
Agricultural scientists___| 3,473 | 4,073 17.3
Medical scientists . _.... 1, 657 1. 930 16. 5
Psychologists 2 . .o . 1, 282 517 -59.7
Other scientists_ . _________ 290 274 —-5.5

1 Includes statisticians and actuaries.

 Data for 1959 inciude an undetermined number of practitioners, specific-
ally excluded from the 1962 survey. Direct comparison for the 2 ycars not
vaiid.

Sources: National Science Foundation, Employment of Scientific and
Technical Personnel in State Government Agencles—Report on a 1959 Survey,
NSF 61-17; and U.8. Department of Labor, Bureau of Labor Statistics,
Employment of Scientific and Technical Personnel in State Government Agen-
cies, 1962, Bull. No. 1412,

ment of Scientific and Technical Personnet in State Government Agencies,
1962, Buli. No. 1412.

Chart III-6. Seientists and engineers em-
ployed in State government ageneies, by
oeeupation, 1959 and 1962

{number)
50,000
Other
40,000 —— B ——
Physical
scientists
Life
scientists
30,000 ———
20,000
Engineers
10,000
Sreetesetesets
n Bl.. b W w W )

January 1959 January 1962
Sourccs: National Science Foundation and Department
of Labor, Bureau of Labor Statistics.
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and an 89-percent rise for the small number of
other engineers. The trend among the scientist
occupations ranged from an apparent 60-percent
decline for psychologists (due to the exclusion of
practitioners from the 1962 survey) to a 51-percent
rise for geologists and geophysicists. Medical,
agricultural, and biological scientists—tlhree-
fourths of the State government scientists in
1962—registered increases from almost 17 to 22
percent. (See table IT1-32.)

Technicians employed by State governments
increased at about the same rate for the 1959-62
period as did the scientists and engineers. Engi-
neering and physical science technicians accounted
for almost two-thirds of the 8,700 increase in
technicians over the 3-year period. Two of the
technician occupation groups registered a decline:
draftsmen, 6 percent, and medical, agricultural,
and biological science technicians, 9 percent.
(See table I11I-33.)

TasLe III-33.—Technicians employed by State govern-
ments, by occupation, 1959 and 1962

Occupation ‘ January January Percent
1959 1862 change
Totalaccrmrmacsiames 46, 798 | 55, 501 18. 6
Draftsmen._. . -.__..._____ 7, 132 6, 684 —6.3
SURVey 0TS r =i ey 9,325 | 12, 240 31. 3
Engineering and physical
science technicians__ ____. 23, 781 | 29,373 23.5
Medical, agricultural and
biological science
technicians._.___.________ 6, 236 5, 671 —=9.1
Other e m e s 324 1, 533 373.1

Bources: National Scierice Foundation, Employment of Scientific and Tech-
nical Personnel in State Government Agencies—R2port on g 1959 Survey, NSF
61-17; and U.S. Department of Labor, Bureau of Labor Statistics, Em ploy-
ment of Sclentific and Technical Personnel in State Government Agencles, 1962,
Bull. No. 1412.

Employment in Local Governments

Nationwide data on the employment of scien-
tific and technicul personnel by local governments
are not available. In 1960, however, the Bureau
of Labor Statistics undertook, at the request of
the National Science Foundation, a pilot study of
six States to determine the feasibility of collecting
data on the employment of scientists, engineers,
and technicians at the local government level.
The six States (Connecticut, Pennsylvania, South
Carolina, Wisconsin, Colorado, and Oregon) were

selected to roughly represent different gcographical
areas. The governmental units covered included
almost 1,000 counties, municipalities, townships,
and special districts (school districts and other
educational units or subunits were not included).

Although the pilot survey was not designed to
produce national estimates for local governmental
units, rough approximations of the total employ-
ment of scientists, engineers, and technicians were
based on the data obtained for the six States.
It was estimated that about 30,000 scientists and
engineers and an equal number of technicians
were employed in local governments in 1960.

Total employment in local governments appears
to be the most important factor determining the
employment of scientific and technical personnel.
It was often found that some local governmental
units, although large in terms of population covered,
employed relatively few personnel because other
governmental units provided most of the services
for the area. About 75 percent of the scientists,
almost 62 percent of the engineers, and 82 percent
of the technicians in the six States surveyed were
employed in the relatively small number of gov-
ernmental units with more than 250 employees.
In contrast, although units with fewer than 25
employees represented 80 percent of all those
surveyed in the six States, they employed only 21
percent of the scientists, 16 percent of the engi-
neers, and less than 5 percent of the technicians.
In special districts, however, almost all of the
scientists and over 60 percent of the engineers
were employed in the smallest size governmental
units. (See table I11-34.)

Some indication of the type of work performed
by scientific and technical personnel in local
governments is available from information ob-
tained from each local government agency in the
14 largest cities and 5 largest counties in the six
States surveyed. About 78 percent of the engi-
neers and 60 percent of the technicians in these
large cities and counties were employed in public
works agencies (including offices of city engineers,
water boards, and planning commissions). By
comparison, almost 78 percent of the scientists
were in health and related agencies. (See table
I11-35.) These large units accounted for three-
fifths of all the scientists, about two-fifths of the
engineers, and two-thirds of all the technicians
employed by all local governments in the six
States.
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TaBLE I1I-34.—Scientists, engineers, and technicians employed in local governments of siz States,! by employment size and
type of government unit, 1960

8ize of unit (total employment) Total Countles Municipalities | Townships 8pecial
districts

S L L3 S S S S S R S 661 140 362 8 151
Percent distribution

100. 0 100. 0 100. 0 100. 0 100. 0

NS 2 i are e S A S I R T S S IR T R e T 21.2 S - VY (PRSI RS 91.4

s e e e B ¥ | 2.3 L) Y| SRR || L e 6.0

TOOS2R0 s e it it e SE o e AT T e R T S e P e P YTt 1.3 {1 A 255900 | soms o cciea

250 OF MOTE - - o o e ecm e e oo e 75. 2 89. 3 100. 0 75. 0 2.6

I TR e e e e e 2,618 324 1, 857 152 285
Percent distribution

100. 0 100. 0 100. 0 100. 0 100. 0

L R e e e o e e I 15. 8 0.9 11. 2 15. 0 63. 2

B0 s arr v e S e e e e e e 12. 5 9.6 11. 4 40. 8 8.1

0,0 ) S I IS N el LI NS SO S MR TS AR S Mt 10. 1 9.9 9.5 18. 4 9.8

5 () (0T T O Tty e e b vste e e e sy sy s 61. 5 79. 6 67.9 25.7 18. 9

BN G ATIA e it e e S e S B Sy S S e T e e 2, 930 701 1, 864 86 279
Percent distribution

100. 0 100. 0 100. 0 100. 0 100. 0

IS 2  rm e T TR T AT TR VSIS £ e TR T L PXVi | (SRR 30. 1

e o e 7.7 .4 7.8 9.3 25.1

0022405 o arammdrammimsmme & Secmt S S S S S T SR RS 59 3.6 6.1 27.9 2.9

XD )0] C00To) & o O SUT B = P S S 81.9 96. 0 83. 5 62. 8 41.9

1 Connecticut, Pennsylvania, S8outh Carolina, Wisconsin, Colorado, and
Oregon.
Note.—Detall may not add to totals because of rounding.

Source: “‘Pilot S8urvey of the Employment of 8clentists, Engineers, and

Employment in Nonprofit Organiza-
tions

Small but significant numbers of scientists and
engineers are employed in nonacademic nonprofit
organizations, particularly in research and develop-
ment activities. Results of a 1958 survey of
various types of nonprofit organizations (excludes
colleges and universities) carried out by the Bureau

Techniclans hy Local Governments, January 1960" (unpublished), con-
ducted by the U.8. Department of Labor, Bureau of Labor Statistics, for
the National 8cience Foundation.

of Labor Statistics for the National Science
Foundation indicated employment of more than
7,100 engineers and scientists.® These organiza-
tions included private philanthropic foundations,

8 On the basis of information obtained from the National
Register of Scientific and Technical Personnel, it appcars
that morc than 9,400 scientific personnel were employed
in nonprofit organizations in 1962 (ch. IV, table IV-17).
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TaBLE 111-35.—Scientists, engineers, and technicians em-
ployed in selected large cities and counties tn siz States,!
by type of agency, 1960

TaBLE I1I-36.—Scientists and engineers employed in

nonprofit organizations, by type of organization, January
1968

Type of agency 8cientists | Engineers | Technicians
Number
Motalsws e o= 396 1,120 1,937
Public works_ - . cc.ooooooo 27 874 1, 167
Hiealbht oo oermicid mimcicimmiaisioie) 308 50 305
Parks and recreation__._____ 43 87 114
Other agencies_ .. _.....----_ 18 109 351
Percent
Totallzzrss sazemsse 100. 0 100. 0 100. 0
Public works._ _ . ... __..- 6. 8 78.0 60. 2
Healthe o soromsirsremmtsss 77.8 4.5 15.7
Parks and recreation_.___.- 10. 9 7.8 5.9
Other agencies. ... ___ 4.5 9.7 18.1

1 Connecticut, Pennsyivania, South Caroiina, Wisconsin, Colorado, and
Oregon.

Note.—Percent detail may not add to totals because of rounding.

Source: “Pilot S8urvey of the Employment of Sclentists, Engineers, and
Technicians by Local Governments, January 1960’ (unpubiished), conducted
by the U.S. Department of Labor,Bureau of Labor Statistics, for the Nationai
8cience Foundation.

voluntary health agencies, independent nonprofit
research institutes, certain Federal contract re-
search centers,? professional and technical societies,
science museums, zoological and botanical gar-
dens, and arboretums.

Patterns of Employment

About three-fifths of the more than 7,100
scientific and engineering personnel employed in
these nonprofit organizations were working in
independent research institutes, which are large
performers of research and development. Well
over 90 percent of these scientists and engineers
were employed full time. (See table III-36.) In
addition, these research institutes employed about
2,000 technicians, more than 90 percent of whom
also worked full time.

9 The centers managed by independent nonprofit organi-
zations include: the RAND Corppration, Brookhaven
National Laboratory, Oak Ridge Institute of Nuclear
Studies, the Natioral Radio Astronomy Observatory and
(not included in the survey) the National Astronomical
Observatory.

Number of scien- Percent
tists and engi- distribution
neers !
Type of organization
Fuli- Fuii-
Total |time em-| Total [time em-
ployed ployed
otalse sz 7, 145 (6, 237 |100. 0 87.3
Private foundations._______ 892 779 | 12. 5 87.3
Voluntary health agencies__ 91 71 1.3 78.0
Independent research insti-
LR = ey i s 4,111 (3,871 | 57. 5 94. 2
Federal contract research
centers. ..o ooo-- 1, 051 683 | 14. 7 65. 0
Professional and technical
gocieties. .- - oo ommomeonan 736 651 | 10. 3 88. 5
Science museums, zoological
and botanical gardens,
and arboretums._ . ______.._ 264 182 3.7 68. 9

1 Engineers, life and physical sclentists, and social scientists.
Source: National Sclence Foundation, Scientific Research and Development
of Nonprofit Organizations—Erpenditures and Manpower, 1957, NSF 61-37,

The second largest employer group, the Federal
contract research centers, had slightly over 1,000
scientists and engineers on their staffs—one-third
of whom were part-time personnel. The more
than 350 technicians employed by the Federal
centers all worked full time.

Voluntary health agencies employed the fewest
sclentists and engineers, only about 2 percent of
their total employment. These agencies focus
on the life sciences (particularly research on
specific diseases) and are primarily sponsors rather
than performers of research and development.

Physical scientists, the largest occupational
group, accounted for about two-fifths of the 7,100
scientists and engineers employed in nonprofit
organizations, compared with one-fourth for the
life scientists. Engineers comprised more than
one-fifth, followed by the much smaller group of
administrators and social scientists. (See table
I11-37 and chart IT11-7.)

One-half of the life scientists and more than
three-fifths of the engineers and physical scientists
were employed in independent nonprofit research
institutes in 1958. (See table III-38.) By con-
trast, more than four-fifths of the social scientists
were employed in private foundations; none were
reported in independent research institutes.
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Chart III-7.

Scientists and engineers em-

ployed in nonprofit organizations, by occu-
pation, 1958

scientists
3%

Source: National Science Foundation.

Employment in Research and Development
Well over four-fifths of the scientists and engi-

neers employed in nonprofit organizations were
engaged in R&D activities. Almost all scientists

CHAPTER III

TaBLE II1-37.—S8cientists and engineers employed in
nonprofit organizations, by occupation, January 1958

Occupation Number ! Percent

Mot coamtermia - o tommnn 7,145 100. 0
Engineers and natural scientists_.____ 6, 743 94. 4
Engineers______________________ 1,563 21. 9
Physical scientists. . ___.________ 2, 781 38.9
Life seientists .. _____.________ 1, 786 25.0
Administrators_ ... _.________ 613 8.6
Social seientist8.. - .- oo __..____ 402 56
Social scientists 2 _ . __ . _______ 247 3.4
Administrators: oo ccmmmmnmm mame 155 2.2

1 Full-time and part-time staff.
3 Includes psychologists.

Source: Natlonal Sclence Foundatlon, Scientific Research and Development
of Nonprofit Orgonizations—Erpenditures and Monpower, 1957, NSF 61-37.

and engineers employed in independent research
institutes and Federal contract research centers
were involved in research and development, since
these organizations are performers rather than
sponsors of R&D projects. (See table ITI-39.)
On the other hand, voluntary health agencies and
professional and technical societies employ small
proportions of their scientific personnel in research
and development, reflecting the nature of their
operations and ac tivities.

TasLe I11-38.—Scientists and engineers employed in nonprofit organizations by occupation, and by type of organization,
January 1968

Sel
Voluntary 1ndependent Federal Professional mlfsglrxl;ﬁs.
Occupation All organi- Private health research contract and technlieal | zoological and
zations foundations agencles institutes research socleties botanical
centers gardens, and
arboretums
Totalara—ms gui oo org oo anys 17,145 892 91 4,111 1, 051 736 264
Engineers and natural scientists___. 6, 743 536 45 4,111 1, 051 736 264
Engineers .o --_ 1, 563 46 5 1,196 231 84 1
Physical scientists_____________ 2,781 112 5 1,733 545 342 44
Life scientists_.. . ____._______ 1, 786 271 18 893 253 155 196
Administrators.._.___.________ 613 107 17 289 22 155 23
Social scientists? . _ . _____.________ 402 356 750l .| PSSR DT S| SRS SR
Social scientists ... _.__.____ 247 231 V63| memandle  mrapom ol larmpine e i v s
Administrators...__.._._______. 155 125 I e e e e e

1 Full-time and part-time stafl.
% Includes psychologists.

Source: National Science Foundation, Scientific Research and Development
of Nonprofit Orgonizations— Ezpenditures and Monpower, 1957, NSF 61-37.
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TaBLE HI-39.—S8cientists and engineers engaged in research
and development in nonprofit organizations, by type of
organizalion, January 1958

I

Number
Sclentists | Number | engaged in
Type of organization and engaged R&D as
engineers ! | iIn R&D ! | percent of
total
Totalezsmmnmpsemies- 7,145 6, 150 86.1
Private foundations. _______ 892 593 66. 5
Voluntary health agencies___ 91 24 26. 4
Independent research insti-
o R P 4,111 4, 046 98.4
Federal contract research
centers . _ - __.________ 1,051 1, 045 99.4
Professional and technical
societies—- - - __.___.__ 736 204 27.7
Science museums, zoological
and botanical gardens,
and arboretums__________ 264 238 90.2

1 Full-time and part-time staff.

Source: National Sclence Foundation, Scientific Research and Development
of Nonprofit Organizations—Expenditures and Manpower, 1957, N SF 61-37.

Employment in the Atomic Energy
Field

Information on the employment of scientific
and engineering personnel in the atomic energy
field is here presented separately since it is an
area cutting across both private and government
economic sectors. As defined here, the atomic
energy field includes all activities directed toward
the development and use of atomic energy.

Patterns of Employment

In January 1962, about 15,900 engineers, 10,000
scientists, and 17,900 technicians were employed
by 274 primary atomic energy establishments,
according to a survey conducted for the Atomic
Energy Commission by the Bureau of Labor
Statistics. Primary atomic energy establishments
are dcfined as those with half or more of their
personnel engaged in atomic energy activities.
The survey '° actually covered 488 establishments,
which were estimated to employ about four-fifths
of all workers in the atomic energy field, and in-

1 Atomic Energy Commission, Employment in the
Atomic Energy Field: 1962 Occupational Survey.

cluded establishments which had contracts with
the AEC as well as those which did not. Atomic
energy employees not included were those work-
ing in uranium mining, non-AEC-owned facilities
of educational institutions, or establishments en-
gaged primarily in nuclear facilities construction.
The data presented here on scientific and technical
personnel concern only the 274 primary establish-
ments.

Of the 10,000 scientists employed, more than
two-thirds were physicists and chemists. In
addition, a sizable number were health physicists,
a unique occupation in the atomic energy field
dealing with the safety of personnel who work
with atomic materials. Mathematicians, metal-
lurgists, and biological scientists comprised the
bulk of the remaining scientist group in the
atomic energy field.

Mechanical engineers and electrical and elec-
tronic engineers accounted for more than half the
nearly 15,900 engineers employed in the prime
atomic energy establishments surveyed. Chemi-
cal engineers and reactor engineers (specialists in
nuclear reactor technology) together made up
almost one-fourth, while smaller groups were
employed as civil, metallurgical, and aeronautical
engineers. More than 2,000 engineers could not
be classified in any of the established specializa-
tions. (See table 111-40.)

The 17,900 technicians who assisted engineers
and scientists in the development and use of
atomic energy were primarily classified as engineer-
ing and physical science technicians (over 10,000).
Draftsman was the single largest occupation, with
over 16 percent of the technicians. Technicians
working in health physics and the medical, agri-
cultural, and biological sciences together comprised
about 10 percent of the technicians group. Over-
all there were about 69 technicians for every 100
engineers and scientists employed in the atomic
energy field, although the ratio of technicians
varied widely by the area of work.! This is the
same as the overall industry ratio. (See table

I11-7.)

! The portion of the atomie cnergy field eovered by the
BLS-AEC survey was divided into 16 industrial segments
classified on the basis of kind of atomic energy activity.
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TaBLE III-40.—Scientists, engineers, and technicians em-
ployed in primary atomic energy establishments,! by
occupation, January 1962

Occupation Number Percent
(S (0 g S P 10, 011 100. 0
Agricultural seientists_________ 10 ]!
Biological scientists_ . _____._._ 489 4.9
Chemistes oo 3,375 33.7
Geologists and geophysicists__. 42 .4
Health physieists. .. ... _____ 456 4.6
Mathematicians______________ 1, 020 10. 2
Metallurgists...._ ... .____... 604 6.0
Medical seientists____ ._._.___ 162 1.6
PRYSICIS 8 oy e e e e 3, 389 33.9
Other natural scientists____.___ 464 4.6
Engineerst ..o ooimoicoimcmeroncmmee 15, 881 100. 0
Aeronautieal . _______________ 118 e/
Chemieals -z com o comemmmimaina 2, 295 14.5
Civil (architectural, construc-
tion, structural, sanitary,
ete.) oo . 834 5.3
Electrical and electronic_._ ._ __ 3, 568 22. 5
Mechanieal . ... _______..._._ 4, 920 31.0
Metallurgieal .________________ 799 5.0
RERCtOR 1ois ot et et 1, 326 8.3
Other engineers._..___________ 2, 021 12.7
TFechnicians. sosavscs sers s suzarsy 17, 920 100. 0
DAl men s e i s e s o o 2,925 16. 3
Engineering and physical sci-

ETICE - e e vayar s e et 10, 948 61.1
Electronies..__..___.___.__ 2, 435 13. 6
InsStruments =z 2z mmese e 1, 339 7.5
Other. . _______________ 7,174 40.0

Health physies_______._______ 1,117 6.2
Medical, agricultural, and bio-

|OEICRl s st St ot 621 3.5
Radiographers________________ 361 2.0
Other technicians___.___._.___ 1,948 | 10.9

1274 estabiishments with half or more of their total personnel engaged in
atomic energy activities,

Source: Atomic Energy Commission, Employment in the Atomic Energy
Field: 1962 Occupational Survey.

Functions Performed by Scientific and Tech-
nical Personnel

Analysis of the functions performed by person-
nel in the atomic energy field revealed that over
four-fifths of the scientists and three-fifths of the
engineers and technicians were primarily engaged
in research and development (including manage-
ment and administration of research and develop-
ment). About 27 percent of the engineers were
in activities related to production and operations,
compared with only 13 percent of the scientists
but 35 percent of the technicians. Much smaller
proportions were engaged in other activities such
as technical sales and service and technical writing.
(See table IT1-41.)

Of the entire engineering group, more than 60
percent in all fields except civil and “other engi-
neers” not specifically classified were primarily
engaged in research and development. Only
among mechanical engineers, the largest group,
were more than 1,000 personnel concerned with
production and operations. (See table II[-42.)

Very high proportions of personnel in almost all
the scientist occupations were engaged in research
and development. Over 90 percent of the physi-
cists, metallurgists, and biological scientists; 83
percent of the mathematicians; and about 75
percent of the chemists were involved in research
and development, dealing with such items as
nuclear reactors, fuels, materials, and equipment.
(See table I111—43.)

Although almost three-fifths of the technicians
were in research and development, about two-
fiftths of the large number of draftsmen were in
production and operations activities, such as pre-
paring detailed drawings of design layouts.
About two-thirds of the 2,400 electronic techni-
cians assisted scientists and engineers in research
and development, while over one-fourth per-
formed work related to the production processes.
About three-fourths of the much smaller number
of medical, agricultural, and biological technicians
were assisting scientists in research work related

to the effects of radiation on living organisms.
(See table III-44.)
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TasLe 11I-41.—Fercent distribution of employees tn primary atomic energy establishments,! in selecled occupational groups,
by primary function, January 1962

Production | Management
Occupational groups Allfunctions | Research and | and opera- | and adminis- Other
development 2 tions tration of other
than R&D

Seientists . - o o oo oo oo e e o e e eeeece 100. 0 82. 8 12. 6 2.3 2.3
T NZiNEeTE e errs = s emmsiave s St emaiim e w e g, o L o 100. 0 62. 5 27.0 50 5 4
TRECHNTCLANS. (= 2 1e =it e reim s e o e S ISr1 ) S SIS SIS RIS SIS TR IS S 100. 0 59.1 34.8 6 5 5
Other professional and administrative personnel____.____.__ 100. 0 8.9 37.8 36.0 17. 3
SKICAPWORROESL - o mrireis s mitisrmio @ SIS0 mintererimtaTorsrarartla w1si- et dia 100. 0 3.9 83. 0 6 12. 5

1274 establishments witb half or more of their total personnel engaged in
atomic energy activities.

1 Both performance of and management and administration of research
and development.

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

Bource: Atomic Energgy Commission, Employment in the Atomic Energy
Field: 1962 Occupational Survey.

TaBLE 111-42.—Employment of engineers tn primary atomic energy establishments,® by specialization and primary function,
January 1962

Prodnction | Management
Engineering specialization Allfunctions | Research and | and opera- | and adminis- Other
development ? tions tration of other
than R&D
Number
Botl- s comems ot s s et i o s i i 15, 881 9, 927 1, 292 797 865
Mechanicalho:csmmmesman o s ot wnmrssecen oo cmmios 4,920 3,205 1, 327 246 142
Electrical and electronic. . - - o oo ool 3, 568 2, 363 898 132 175
(ChEmiCaltevs mosmmaine Suie e ssmicins sgerr o Fs b ie s oo 2,295 1,418 707 109 61
REAICEOR. - . it imin ol simin e e e =SS SIS RIS SIS RIS S S SRS 1, 326 1,173 106 28 19
MetalliRgioal. o e supmmaet sy S s - S s 799 618 117 40 24
(G5 171 | A ST SR P S SN SN SIS S et 834 248 307 110 169
AT AMICAL s e o e A e S S o S o e i 118 112 2 2 2
OtherengiNeeTINE: - oo il ioroistoioio e il e S ST 2,021 790 828 130 273
Percent

IO B L e e e e e e 100. 0 62. 5 27.0 5.4 5 4
MMCChaRIGaAI. _ o oo ool e e i i e e i e A T 100. 0 65. 1 27.0 5.0 2.9
Electrical and elettronic. omscw o omocccomoasesootca s 100. 0 66. 2 25.2 .57 4.9
Chemicall e el e e STt 100. 0 61. 8 30. 8 4.7 287
TR R OB O B v v s T YV ST e B VM S ST it W e T s 100. 0 88. 4 8.0 21 1.4
MetlNREICaAl o oo e cmis i olm s s e S e TS 100. 0 77.3 14. 6 50 3.0
VI S rrs 2 e vty iy S e A st e Syt o s 100. 0 29. 7 36. 8 13. 2 | 20. 3
AeronAUubICAL. o i e e e et S RIS 100. 0 94. 9 1 (87 17 187
Other engin€ering - . - oo ccoccoococscammcntacesetaeanoe 100. 0 39.1 41. 0 6.4 | 13. 5

|

1 274 estahlishments with half or more of their total personnel engaged in
atomic energy activities.

2 Both performance ¢f and managoment and administration of research
and development.

Nore.—Percent details may not add to totals because of rounding.

Source: Atomic Energy Commission, Employment in the Atomic Energy
Field: 1962 Occupational Survey.
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TasLe 111-43.—Employment of scientists in primary atomic energy establishments,! by field and primary function,
January 1962

Production | Management
Sclentlfic fieid Allfunctlons | Research and | and opera- | and adminis- Other
deveiopment ? tlons tration of other
than R&D
Number
] ({0 11| N RS SN S S SR I S DRSSP 10, 011 8, 292 1, 258 231 230
D247z 1 L 3, 389 3,093 223 31 42
(€157 071 - vy S SR S POy S S S e D 3,375 2, 526 715 102 32
MathEMatiest sormit smmit s sonremmm o S mismeE S mrrSieis 1o 1,020 844 79 34 63
Metallurgy. o oo oce oo ceeeeieeeieeeeeeaeas 604 526 24 8 10
Biological sciences._ ..o ooooo oo 489 459 29) 1 7
Health physies. - - - - - ccoccmmmmicmimmmc mmcimmomiccmiccomc oo 456 265 139 31 21
I (o0 (o) BT (0 R S RIS S e e R 162 122 20 11 9
Geology and geophysies. ... ... 42 10 22 8 2
Agricultural sciences_ . . . __..___. 10 5 4 1L
Other MAtUTAISCIENEE8 . <o <raic misiarais = o iisis S i o e o = mot 464 406 10 4 44
Percent
] (71| IR P R SRS S 100. 0 82. 8 12. 6 2.3 2.3
Py SICR L e it cimta ot ) SR S SIS e T TS el e T S T 100. 0 91. 3 6. 6 40 1.2
ChemiBEY. o oic o= mn mm s S S S A e S S S e S e e 100. 0 74. 8 21.2 3.0 .9
MEHEMatitss cmr crmmsa s morae 2T ies sreiseTe o= aTa 100. 0 82.7 7.7 3.3 6.2
MetalUrgY - e e m oo oo oo eeeeeaa e 100. 0 93.0 4.0 1.3 1.7
Biological sciences_ . .- cccccecococceimee il 100. 0 93.9 4.5 .2 1. 4
Health physies_ o ccaoom oo el 100. 0 58. 1 30. 5 6. 8 4.6
Medical I8CIeHEES - o e S B T S e oS 7S S Tt T Yt Er=Te 100. 0 75.3 12. 3 6.8 5.6
Geology and geophysies__ .- o oo 100. 0 23. 8 52. 4 19.0 4.8
Agricultural sciences. __ - oo ccccoo oo 100. 0 50.0 40.0 10:20; ([orsc s
OtherinatiraliScien0es . - oo 5ies - s soais o l- RIS R AR s 100. 0 87. 5 2.2 210 9.5

1 274 establishments with hall or more or their total personnel cngaged in
atomic energy activitics.

1 Both performance of and management and administration of research
and development.

Scientists and Engineersin the Military
Services

Estimates of the number of scientists and
engineers who are actually performing professional
scientific and technical work in the various mili-
tary services (Army, Navy, and Air Force) are
generally unavailable. The utilization of per-
sonnel with scientific and technical training varies
considerably in the services, depending upon the
policies and programs of the individual service.
Overall, it is estimated that roughly 20,000 mili-
tary engineers and scientists were engaged in a

NoTe.—Percent detail may not add to totals because of rounding.

Source: Atomic Energy Commission, Employment in the Atomic Energy
Field: 1962 Occupational Survey.

wide variety of professional, scientific, and tech-
nical duties in 1960. The greatest number of
such personnel were in the Air Force, with far
fewer numbers in the Navy and Army.

Utilization of Scientists and Engineers

In addition to basic information on the numbers
of scientific and technical personnel and where
they are employed, knowledge of how such per-
sonnel are being utilized is important to the
meaningful assessment of the country’s personnel
needs and resources. One aspect of utilization on
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TasLe 111-44.—FEmployment of lechnicians in primary atomic energy establishments,! by occupation and primary function,
January 1962

Production | Management
Technician occupation Ailfunctions | Research and | and opera- | and adminis- Other
development 3 tions tratlon of other
than R&D
Number
§] (20 ) [ o S U 0 S Y S S 17, 920 10, 598 6, 238 102 982
LD S T BT Pe (ot ey Yoy et Yoy e T K Tt r 2 ke e e i e 2, 925 1, 490 1,244 13 178
Engineering and physical science. .- ... ... _.______ 10, 948 7, 845 2, 665 34 404
BleCtroniCh - s pmta e s o n s e e ok ey 2,435 1, 598 640 15 182
TR T e b < rerararort oo s & RISTEIS e i l Sie m Ste i = eletee 1, 339 914 357 14 54
OtheRy . o e s T s ay ey s g ey 7,174 5, 333 1, 668 5 168
Health physios. - cic- 2 oosdamams s saet e S s S s 1,17 152 768 23 174
Medical, agricultural, and biological . _.___ . _______________ 621 455 71 9 86
Radiographer__ . oo oo oo s miaie 58w mm it Se s e S S e 361 41 297 11 12
OtherteeMiciamBies - ms — o e s i oo S it mimiminie = cimimimimimi 1, 948 615 1, 193 12 128
Percent
1 o) o7 |- R O S0 Oy S S S | 100. 0 50. 1 34. 8 0.6 55
TN X IR 1T g G L O U e S~ 100. 0 50. 9 42. 5 .4 6.1
Engineering and physical science_ ..o 100. 0 71. 7 24. 3 3 3
BIECTRONIC = <2 et e e e T et o Y TR R e T ST ety 100. 0 65. 6 26. 3 46 75
D 59730101 1() S S SR ORI S s S 100. 0 68. 3 26.7 1.0 4.0
(oY R s ST e Te S N SR TR e S 100. 0 74. 3 23.3 ! 2.3
Heéalth pPhysiess « e e maamsnimm s St et st 100. 0 13. 6 68. 8 2.1 15. 6
Medical, agricultural and biological. . - - ... . _____. _ 100. 0 73.3 11. 4 1.4 13. 8
RAAIOETAPRET S = e oy e Srers ) arape i ayaita s S et T 21 | 100. 0 11. 4 82.3 30 3.3
OtherstechBICIAMIS., - - <o immm oim sioimis simiminimie s simiminin o e oA SRS 100. 0 31. 6 61. 2 6 6. 6

1 274 establishments with half or more of their total personnel engaged in
atomic energy activities.

? Both performance of and management and administration of research
and development.

which data have become available in recent years
is the functions performed by scientific and tech-
nical personnel in various sectors of tlie cconomy;
that is, what duties and kinds of work scientific
and technical personnel perform, how many con-
duct research and development as opposed to
teaching, how many perform some research work
in addition to other work activities, ete.
Estimates made by the National Science
Foundation indicate that in 1960 more than
one-third of the scicntists and enginecrs together

693-250 O—-65——3

Norte.—Percent detall may not add to totals because of rounding.

Source: Atomic Energy Commission, Employment in the Atomic Energy
Field: 1962 Occupational Survey.

were primarily engaged in production and opera-
tions, and another third were in research and
development. However, the highest proportion
of scientists was shown in R&D activities, and an
equally high proportion of engincers was involved
in production and operations. (Sce table I11-45.)

The distribution of scientists and engineers by
function varies considerably among the broad
economic sectors of employment. Although al-
most equal numbers of industrial scientists and
engineers were in production and operations and
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TaBLE I11-45.—Percent disitribulion of scienlists and en-
gineers employed in all seclors of the economy, by primary
function, 19601

Scientists
Funetion and Scientists | Engineers

engineers
TROTALL e e v e 100 100 100
Production and operations_ _ 35 24 41
Research and development 2_ 34 42 30

Management and adminis-

tratioNsse e commmmmasme s 7 4 8
Others?s ... coccccmmicmicm e 24 30 21

1 Exciudes seientists and engineers in the Armed Forces.
1 Includes management and administration of research and development.
3 Includes teaching.

Source: National Science Foundation estimates.

in R&D work, more than half of all scientists and
engineers employed in government (Federal, State,
and local) were primarily engaged in activities
related to production and operations. The big-
gest proportion of scientists and engineers in
educational institutions and other nonprofit or-
ganizations was concerned with teaching, although
nearly two-fifths were conducting research. (See
table II1I-46.) As indicated previously, earlier
survey data showed that personnel employed in
nonprofit organizations were primarily concerned
with the performance or administration of R&D
programs.

Functions of Scientific and Engineering Per-
sonnel in Industry
Information on how industry employs scientific
and engineering personnel in different functions
has become available only in recent years. The
1962 and 1961 surveys of industry obtained data
on the main work activities of such personnel

in six broad categories: research and development,
management and administration of rcsearch and
development, management and administration
of all other activities, technical sales and service,
production and operations, and all other activities.
The earlier industry surveys obtained data on
the same categories, except that ‘‘exploration”
was listed as a separate category and ‘“techrical
sales and service” was included in “all other
activities.”” Since many personnel perform more
than one function in their jobs, employers were
requested to classify scientists and engineers in
the one functional category occupying the largest
proportion of their time (i.e., defined as “primarily
engaged in”).

Patterns in Industry. In 1962, more than 34
percent of the 851,600 scientists and engineers
in industry were primarily engaged in production
and operations—the leading activity of industrial
scientists and engineers. Another 30 percent
were performing research and development, and
somewhat less than 6 percent were managing
and administering R&D activities. Manage-
ment and administration of activities other than
research and development accounted for nearly
13 percent of the scientists and engineers, while
the remaining 17 percent were involved in tech-
nical sales and service and “all other activities”
(e.g., exploration, purchasing, technical writing,
operations research, etc.). (See table II1-47.)

Although sizable numbers of scientific and en-
gineering personnel in almost every occupation
were mainly concerned with production and
operations, engineers (252,900), metallurgists
(4,600), and geologists and geophysicists (4,900)
were the only occupational groups with more
than one-third of their personnel in this function.
More physicists, mathematicians, biological scien-

TaBLE I1I-46.— Percent distribution of scientists and engineers, by economic sector and by primary function, 1960 !

Production | Research and | Management
Sector All funetions {and operations|development ?| and adminis- Other ?
tration
TGt e iy e ooy S e ety S e 100 35 34 7 24
I DS sty ey r ety et e e e S et 100 37 35 8 20
G OV eI IR P 2 o e A e Lo e T S i e D e S S s iy S 100 55 26 6 13
) D (V7Y () 1L PR GIEERe = SO S MRS 9 St 100 |- ___. 38 | .. 562

1 Exeiudes scientists and engineers in the Armed Forces.
t Includes management and administration of research and deveiopment.
3 Ineludes teaching.

4 Ineludes nonprofit organizations.
5 Al functions except research and development.

Source: National Selence Foundation estimates.
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TaBLE I11-47.—Scientists and engineers employed in
industry, by primary function, 1962

Functions Number Percent
4 o 70 [ S SRS e S 851, 600 100. 0
Research and development___________[256, 600 30. 1
Management and administration of—
Research and development___ . __ 47, 200 5.5
Other activities. . ... _________ 107, 500 12. 6
Technical sales and service___________ 92, 700 10. 9
Production and operations_._________ 291, 900 34. 3
Other functions_ __ . ___ ... ________ 55, 700 6: 5

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

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

tists, chemists, and unclassified scientists were
engaged in R&D work (exclusive of management
and administration) than in any other function.
The 13,900 physicists in particular were concen-
trated in research and development: more than 8
out of 10 were involved in conducting or man-
aging and administering programs in this area
(table 11148 and chart III-8). The only occu-
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pational group with a large proportion of person-
nel in technical sales and service were the medical
scientists—about two-fifths of the 7,700 employed
were so engaged. Although only about 7 percent
of the scientists and engineers were reported in
“other functions,” one-third of the 12,900 geolo-
gists and geophysicists were in this group because
of the inclusion of exploration activities in this
category.

A comparison of the functions performed by
scientists and engineers in 1961 with those of 1962
reveals virtually no overall change in the propor-
tions in each activity, except for the slight decline
of more than 1 percentage point in research and
development, and a corresponding rise in pro-
duction and operations. (See table III1-49.)
Among the individual occupations, engineers and
chemists—numerically the two largest occupa-
tions—showed similar changes, but more striking
shifts were shown among several of the others.
(See table ITI-50.) For example, biological sci-
entists engaged in R&D work and in production
and operations both increased about 6 percentage
points. Medical scientists showed a somewhat

TaBLE I11-48.—Scientists and engineers employed in industry, by occupation and primary function, 1962

Management and adminis-
Scientists and tration of— Technical Production
Occupation engineers, all | Research and sales and and opera- Other
functions development service tions functions
Research and | Other than
development R&D

oAl = oo = e o 851, 600 256, 600 47, 200 107, 500 92, 700 291, 900 55, 700
Engineers_ . . .. _______________ 684, 600 186, 200 34, 800 92, 800 74, 900 252, 900 43, 100
Physical scientists__ . ______________ 135, 500 60, 900 10, 400 11, 300 10, 900 33, 400 8, 700
Chemisla. czccuomisomnioe c st e 81, 600 38, 700 6, 800 5, 800 7, 800 20, 100 2, 500
Physicistal c e oo ioioroermiom e 13, 900 10, 000 1, 800 400 400 1, 000 300
Metallurgists. . ... ... ._.____ 12, 400 4, 200 800 1,700 800 4, 600 300
Geologists and geophysicists._ __ 12, 900 900 300 2,100 400 4, 900 4, 300
Mathematicians_______________ 14, 700 7,100 700 1, 300 1, 500 2, 800 1, 300
Life scientists..___._______________ 26, 500 7, 900 1, 400 2, 900 6, 400 5,100 2, 800
Medical scientists_ ... _______ 7,700 1, 400 400 700 3, 400 600 1, 200
Agricultural scientists__________ 8, 600 1, 600 500 1,700 1, 100 2, 300 1, 300
Biological sciertists.__.________ 10, 200 4, 900 600 500 1, 900 2, 100 200
Other scicntists (unclassified) .- ___ 5, 000 1, 700 700 500 500 600 1, 100

NoTE.—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,
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Chart III-8. R&D scientists and engineers as
percent of all scientists and cngineers in
industry, by occupation, 1962

{percent)
0 20 40 60 80 100
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Source: Department of Labor, Bureau of Labor

Statisties.

TaBLE II1-49.—Percent distribution of scientisls and en-
gineers employed in industry, by primary function,
1961 and 1962

Functions January January
1961 1962

ROt Ly e ora e i T e TS 100. 0 100. 0

Research and development.._________ 31.5 30. 1
Management and administration of —

Research and development.__.____ 5.4 5.5

Other activities .o oo ooooe 12. 2 12. 6

Technical sales and service__.________ 111 10. 9

Production and operations___________ 32.9 34. 3

Other functions___ _________________ 6.9 6.5

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

Sources: Natlonal Science Foundation, 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,

smaller decline in R&D activities and in technical
sales and service and a large proportionate in-
crease in ‘‘other functions.”” The proportion of
scientists in the ‘“unclassified” group who were
concerned with performing research and develop-
ment in 1961 declined sharply by 1962 with a
corresponding increase in every other function
reported.

Overall, there was a movement toward greater
concentration of scientists and engineers con-
cerned with production and operations in the
1-year period ending in January 1962. Although
those scientific and engineering personnel conduct-
ing R&D decreased slightly, there was a substantial
increase in personnel managing and administering
R&D programs as well as scientists and engineers
responsible for the management and administration
of other activities. (See table ITI-51.)

The proportions of scientists and engineers in
different functions in 1962 vary considerably by
industry. In only three of the industry groups
in manufacturing—lumber and wood products,
paper, and primary metals—were about half or
more of the scientists and engineers employed
in production and operations, compared with
many more in nonmanufacturing industries.
Transportation equipment, electrical equipment,
and ordnance and accessories—industries employ-
ing nearly a third of all scientists and engineers—
utilized almost half of their personnel in the
performance of research and development. Among
nonmanufacturing industries, only the service
industries had more than one-fourth in this
function. However, only the food and the
engineering and scientific instruments industries
had more than 10 percent of their scientific and
engineering personnel in the management and
administration of R&D activities. Wholesale and
retail trade was the only industry which had over
half of its scientists and engineers in technical
sales and service. (See table I11-52.)

Among the engineers in industry (684,800),
nearly two-fifths were primarily engaged in pro-
duction and operations, and more than one-fourth
were in research and development. However, in
the 2 individual industries employing the largest
numbers of engineers, more than half the personnel
were primarily engaged in research and develop-
ment—26,300 of the 50,500 engineers employed by
the communication equipment industry and 38,300
of the 74,400 in aircraft and parts. Both of these
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TasLe 1II-50.— Percent distribution of scientisls and engineers employed in industry, by occupation and primary function,
1961 and 1962

Management and

Scientists and administration of— Technical Production
Occupation engineers, all | Research and sales and an Other
functions development service operations functions
Research and | Other than
development R&D
January 1962
b 10| e P e 100. 0 30.1 5.5 12. 6 10. 9 34.3 6.5
ERZineeral o == eniomnays dema o 100. 0 27.2 51 13. 6 10. 9 36. 9 6.3
Physical scientists__ - _._ ... .-~ 100. 0 44.9 7.6 8 4 8.0 24, 6 6.5
(€] 5100 111111 R v 100. 0 47. 4 83 Tl 9.5 24. 6 3.0
Physicists. .- oo-. 100. 0 72. 1 12. 6 2.8 3.0 7.0 2.4
Metallurgists . .o ... _.____. 100. 0 33.7 6.8 13.7 6.3 37.3 2.3
Geologists and geophysicists._ _ 100. 0 6. 8 2.3 16. 3 2.8 38.1 33. 6
Mathematicians._........._-___ 100. 0 48. 4 4.6 8.8 10.3 19. 0 9.0
Life scientists.. ... o oo __ 100. 0 29.7 5. 4 10. 9 24.3 19.1 10. 5
Medical scientists . ... __._-____ 100. 0 17.8 5.0 9:10 44. 2 7.8 16. 1
Agricultural scientists____._____ 100. 0 18.7 5.3 20.0 13. 3 27.3 15. 4
Biological scientists_._________. 100. 0 48.0 59 4.7 18.5 20. 7 289
Other scientists (unclassified).______ 100. 0 33.4 13. 6 10. 6 9.3 12; i1 21.0
January 196
BT L S S S 100. 0 315 5. 4 12. 2 11. 1 32.9 6.9
Engineers_ ______.________ ... 100. 0 28.7 49 13.2 11. 3 35.3 6. 6
Physical scientists - _______________ 100. 0 45. 6 8. 4 8.2 58 26. 1 6.0
16)01= 1011 - I 100. 0 48. 7 9.3 7.1 6. 6 25. 4 2.8
PhySiciftE —e e e oo et 100. 0 72.9 11. 2 2.5 3.1 7.9 2.4
Metallurgists .- .- __________ 100.0 33.8 56 12. 5 7.3 38.2 2
Geologists and geophysicists_ .. _ 100. 0 5. 4 14 17. 9 1.7 38.7 34.9
Mathematicians. ... ___.______ 100. 0 46. 3 4.5 10.7 11. 0 15. 8 11. 8
Life scientists ... ___________ 100. 0 28.0 49 81 30. 1 16. 1 12.9
Medical scientists. .. ________ 100. 0 19. 8 6. 8 10. 5 46. 6 10. 6 2.6
Agricultural scientists__________ 100. 0 15. 2 2.5 12. 6 24. 6 24. 2 20. 9
Biological scientists____________ 100. 0 41. 7 4.9 3.5 19. 8 15.0 15.1
Other scicntists (unclassified). ... __ 100. 0 46.7 10. 9 7.9 7.9 10. 2 16. 3
Note.—Detail may rot add to totals because of rounding. Statistics, Employment of Scientific and Technical Personnel in Industry,
1962, Buil. No. 1418.

Sources: National Science Foundation, Scientific and Technical Personnel
in Industry, 1961, NSF 63-32; and U.S. Department of Labor, Bureau of Labor
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Chart II11-9. R&D engineers compared with
all engineers in five selected manufacturing
industries, 1962

TaBLE III-51.—Scientists and engineers employed in
industry, by primary function, 1961 and 1962

Number
‘ Percent
number of engineers (in thousands) Function G change
anuary January
Industry 0 20 40 60 80 10611 1962
T 1 T T T 1 T -
fircraft & Tobale oo s o zmting 814, 800 (851, 600 4.5
parts
Research and development . _|257, 000 |256, 600 —x2
o Management and adminis-
Communication tration of—
equipment Research and develop-
1910 | 44, 000 | 47, 200 7.3
Ordnance & Other activities_ _______ 99, 400 (107, 500 8.1
2CCESSOries Technical sales and service__| 90, 300 | 92, 700 247
Production and operations._|268, 200 291, 900 8.8
: Other functions____________ 55,900 | 55, 700 —. 4
Industrial
chemicals 1 Total for 1961 is based on the 1961 industry survey and differs from the
. adjusted total as derived from the 1962 survey. Data on adjusted functions
Electrical not collected in 1962 survey.
dist;ihution Sources: National Science Foundation, Scientific and Technical Personnel
equipment 3 in Industry, 1961, NSF 63-32; and U.S. Department of Labor, Bureau of
industrial Labor 8tatistics, Employment of Scientific and Technical Personnel in Indus-
apparatus try, 1862, Bull. No. 1418,

Source: Department of Labor, Bureau of Labor

Statistics.

industries are involved in extensive R&D work
related to the Nation’s defense and space pro-
grams. Engineers who were concerned with
production and operation made up two-fifths or
more of the engineering total in most of the other
manufacturing industries and in all of the non-
manufacturing industries except wholesale and
retail trade; finance, insurance, and real estate;
and commercial laboratories. (See table ITI-53
and chart ITI-9.)

Industrial Scientists and Engineers in Research
and Development. Data from the 1962 survey
of industry show that engineers and chemists
together accounted for nearly 88 percent of the
almost 304,000 scientists and engineers primarily
performing or managing and administering R&D
activities. This does not mean that other scien-
tific personnel were not important to industrial
research and development in terms of their
contributions or numbers. The next largest
category, physicists, contained almost 12,000
R&D personnel. Other groups ranged from almost

8,000 for mathematicians to 1,200 for geologists
and geophysicists.

The proportions of scientific and engineering
personnel in research and development varied
considerably among the different occupations,
ranging from about 9 percent for geologists and
geophysicists to 85 percent for physicists. (See
table ITI-54.) In four of the scientific occupa-
tions—physicists, chemists, biological scientists,
and mathematicians—more than half of the
personnel were primarily concerned with R&D
programs.

Technicians in research and development were
widely distributed throughout industry in 1962.
Their employment as aids to R&D scientists
and engineers was most concentrated in two major
industry groups—transportation equipment and
electrical equipment and supplies—which con-
tained more than 59,000 R&D technicians or
nearly 40 percent of the total. (See table III-55.)
Among the individual industries, those with large
proportions of their technicians engaged in R&D
(over 40 percent) included aircraft and parts,
motor vehicles, drugs, communication equipment,
plastics and synthetics, and office, computing,
and accounting machines.
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Tasrg II1-52.—Percent distribution of scientists and engineers, by industry and primary function, 1962

Management and
Sclentists administration of—
and Research Technical | Produc-
Industry 01181;11‘130!'8. de:!;g) g sales v';md tion and Other
arc] service
functions ment and Other than opepiione | Tubetides
develop- R&D
ment
L 0] ! R SR RSB SR SN RS RES R SEEE ST 100. 0 30.1 55 12.6 10.9 34.3 6.5
ManuBCtUrIng - « oo oo oo e 100. 0 36.6 6.7 10.9 9.7 30.9 5.2
Ordnance and 8C0eSSOr{a8. .oo oo oeoo o amma e ceemcceeeeaeaas 100. 0 45,7 4.4 3.0 3.6 41.6 1.7
Food and kindred products. & 100. 0 24,9 11.1 18.6 2,0 36.0 7.5
Textile mili products... .ccoccmceeeannnnn- = 100. 0 4L.5 9.8 10.8 3.0 34.0 1.0
Lumber and wood products, except furniture.. 5 100.0 8.9 7.1 22.4 0} 57.5 36
Paper and aliled Produ«:ts ................. w 100.0 17.6 56 17.3 6.2 49.4 4.0
Chemicals and allled products........ccceeeoeoeemnimimimeceecmens 100.0 36.2 5.3 83 11.4 30.5 8.3
Industrial chemleals ... ool 100.0 34.2 3.6 6.5 6.0 30.4 10.3
Plastics and synthetics, except glass_ 5 100. 0 36.8 7.7 12,1 1.3 28.5 3.7
DEURS:. . oooioeicoe, Pl i i a & 100.0 33.9 5.8 8.2 26,1 1780, 8.9
Agricultural chemieals. - 100, 0 29.6 2.4 22.6 5.1 36.9 3.4
Other chemical products < 100. 0 4.9 8.5 9.6 8.1 4.1 4.8
Petrofeum rafining. . .ooooooacosoceoenaae < 100.0 16.5 2.2 14.2 6.4 41.8 18.8
Ruhber and miscellaneous plastics products. E 100. 0 27.3 9.6 14.0 9.7 34.6 4.9
Stone, clay, and glass products.._........___ a 100. 0 23.9 8.7 16.5 1.7 35.5 847
Primary metal Industries. . ... 100.0 16.2 3.3 18.9 8.3 48.6 4.6
Blast furnaces and basic steel products. ..............oo.... 100. 0 16.0 Sail! 19.0 7.9 48.1 5.9
Other primary metal industries_ . . .o . .. 100.0 18.7 3.6 18.8 9.0 49.5 2.4
Fahrlcated metal products. . ..o . 100.0 18.1 6.7 18.5 17.0 35.2 4.5
Machinery, except electrleal. ... ommoem el 100.0 30.8 7.5 13.4 16.0 27.3 49
Engines and turblnes. ..o iiaaaaae. 100.0 32.9 6.8 14.1 13.6 30.0 2.6
Office, computing, and accounting machlnes__ 100.0 54.2 9.5 5.1 6.3 19.9 4.9
Farm machinery and equipment........._____ 100. 0 32.5 7.7 16.9 9.6 28.3 4.9
(04070 g1 1-Ye) Lot o/ Ry o N SR - YD IS 100.0 22.6 6.9 15.5 20. 6 20.3 5.2
Electrical equipment and supplies......_ . ..o occecaaaaoo 100.0 45.5 7.1 9.2 12.5 21.3 4.5
Electric distribution equlpment and industrial apparatus_.... 100. 0 35.3 T2 11. 4 19.1 23.8 3.4
‘Household:appliances. - o o tomsoscn st ciie s o comioine 100.0 38.8 9.8 1.5 1.8 35.0 3.1
Communiecatlon equipment._ .. o oo 100. 0 52.7 7.0 8.1 8.9 18.9 6. 4
Electric lighting and wirlng equlpment __._._._..._. = 100. 0 30.8 7.8 14.5 13.8 28.9 4.1
Electronlc components and accessories. _ . 100.0 35.7 6.1 10.2 19.8 26.6 1.6
Radlo and televisicn receiving sets._......_._._. - 100.0 63.4 8.3 3.9 12.2 9.3 2.8
Miscellaneous electrical equipment and supplies..........._._ 100. 0 33.6 5.4 11.2 20,1 28.5 4.3
Transportation equipment_ . aceoa. 100, 0 47.3 7.3 9.1 5.0 28.6 257,
Motor vehlicles and equipment. . ... . ..o.oooo.... 100. 0 33.6 6.5 15.9 5.7 36.0 2.3
P oot gt b L S 100.0 52.5 7.7 6.7 4.7 25.9 2.5
Otber transportatlon equipment. ... .oooooaeooooaooioooo. 100. 0 21.3 57 17.2 6.3 413 8.2
Instruments and related produets. ..o 100.0 40,0 9.8 8.1 11.2 26.6 4.4
Engineering and scientific instruments..________._____________ 100. 0 45.1 12:1 8.9 6.4 24.3 3.3
Other instruments and related produets.._.._..____.___...... 100.0 36.8 8.4 7.6 14.1 28.0 50
Other manufacturing Industries. ..o oo oeeoaes 100. 0 28.2 8.2 13.9 5.1 38.5 6.1
Nonmanufaetiring. ..o zc o saosserecme s conmrtsns savatesessmstmssaes 100.0 13.4 2.6 17.1 13.9 3.0 10.0
MIINE: s sesmeites ot T SR s T T S e S e e e e 100. 0 6.6 2.8 22.9 4.8 52.5 10.8
NMotalfinings oo souoor s o mmer s s e 100. 0 6.9 2.6 28.9 2.6 52.1 6.9
O I T = i i 1 Sl — g i o i g i 100. 0 53 ] 10.7 5.7 73.4 4.1
Crude petroleum and natural gas_________ . ccccccciccanon 100. 0 8.0 2.8 24.0 4.4 49.6 13.2
Quarrying and normetalliec mining. . ... ..o oo _...... 100.0 14.0 4.5 22.6 10.5 43.8 4.6
GontracticonBtruction’. oo o oocoqiuantotaos s s ssbistmass s 100.0 .8 A 21.4 7.4 53.0 18.7
Transportation and publc utiiities . _________ ... 100.0 3.8 1.0 2201 5.2 59.1 8.7
Raliroad trangportation. ... ..o oo s soniadociiotanacadacaas 100.0 1.9 0] 17.9 2.1 55. 8 21.6
Communiecation._...._..._..___ 100.0 2.2 o 215 2.4 72.5 .
Electric, gas, and sanltary services.. 100. 0 4.5 1.2 22.8 8.1 52.2 11.3
Other transportation___._........ 100. 0 7.1 132 25. 4 (U] 62. 4 3.5
Wholesale and retall trade. 100. 0 7.8 1.0 15.6 57.7 15.4 2.5
Finance, insurance, and re 100. 0 3.7 50 24.4 11.8 311 23.9
Benvicos: - i cizatcasioas 100. 0 29.3 48 10.3 8.8 37.2 8.5
Commerical laboratories; husiness and management consult-

ing services.__ 100. 0 517 7.5 9.6 7.1 18. 5.8

Medlecal and den 100.0 12. 2 (O] 8.5 17. 4 59.8 (O]
Engineering and architectural 100. 0 15.3 3.2 11.2 8.9 49.2 1271
Other services.. 100. 0 (O] (O] (O] 34.5 53.5 9.6

Agriculture, forestry, und fisheries. 100.0 O] () 50. 2 26. 4 18.8 (0]
1 Percentages not computed; less than 50 cases. Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ-

Note.—Detall may not add to totals because of rounding. ment of Scientific and Technical Personnel in Industry, 1962, Bull. No. 1418.
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TaBLE III-53.—Engineers, by industry and primary function, 1962

Management and
administration of—
Engineers, | Research Technicai | Produc- Other
Industry all and de- safes and tion and functions
functions | velopment | Research Other service | operations
and de- |than R&D
veiopment
b T T T T Ty 684, 800 186, 200 34, 800 92, 800 74, 900 252, 900 43,100
M AN TR OO I Gl crvs b o 2021 71 1ot ol 1 oY XS YT e (et Y Tar 480, 300 163, 800 30, 000 56, 300 47, 400 159, 900 22, 800
Ordnance and accessories 36, 900 16, 100 1, 500 1,100 1, 400 186, 200 600
Food and kindred produc 10, 400 1,200 800 2,900 O] 5,000 400
Textiie mill products._.__..... 4,100 1, 200 400 600 100 1, 800 100
Lumber and wood products, exce 900 100 100 100 O] 600 )
Paper and allled froducts ...... 7,900 800 200 1, 500 500 4, 600 300
Chemicals and allfed products.....__. 39, 200 8, 800 1, 300 4,200 2, 200 18, 400 4,300
Industrialichemicalssm s mam o oot et oo s 28, 200 6, 000 600 2,100 1,200 12, 900 3, 400
Plsstlcs and synthetics, except glass.. 4,400 1,100 300 600 500 1,700 200
............................ 1,600 200 O] 300 ] 800 200
Agricultural chemicals. . . 500 ) O] 100 0] ™
Other chemicai produets. ... 6,400 1, 500 300 1,000 400 2,700 500
Potrolem TeANIBg) o o - sesrommioe i som o C RS s a s 14,100 1,700 200 2, 500 1,000 6, 700 1, 900
Rubber and misceiianeous plastics products_. 5, 800 1,200 400 1,000 700 2,200 300
Stone, clay, and giass products_....__.... 7, 500 1,400 600 1,300 1, 000 2, 900 300
Primary metal industries ...l 22,700 2, 600 600 4, 600 2 100 11, 600 1, 200
Blast furnaces and basic steel products. ... ____._._______._ 14, 400 1, 500 300 3, 100 1, 300 7, 300 900
Other primary metal industries..... ... 8,300 1,100 200 1, 600 800 4,300 200
Fabricated metal produets. «..coeeeeoocoooooooocoaocaaociociaaoan 22, 700 3,000 1, 500 4,400 4,100 7, 700 1,100
Machinery, except electrical .. . 64, 000 18, 600 4,700 8, 900 10, 800 17, 800 3,100
Engines and turblnes. . ... 3,600 1,200 200 500 500 1, 000 100
Office, computing, and accounting machines. 11, 800 6, 200 1, 100 600 800 2, 600 500
Farm macmnery and equipment__.______ 7,100 2,300 500 1,200 700 2, 000 400
Other MAChINACY: cocome somscmmes smssneascenanssRamTTas o oa 41, 500 8, 900 2, 800 6, 500 8, 800 12, 200 2, 200
Electrical equipment and supplies___ ... 112, 000 49, 200 7, 500 10, 600 14, 700 26, 000 5, 000
Electric distribution equipment and industrial apparatus._... 23, 800 7,900 1, 600 2, 800 4,800 5, 800 800
Househoid appiiances. ... ccoen oo 3, 500 1, 300 300 400 100 1, 200 100
Communication equlpment __________ 50, 500 26, 300 3, 300 4,100 3, 500 10, 100 3, 200
Eiectric iightlng and wirin dg equipment 3, 900 1,100 300 600 800 1,100 200
Electronic components and accessories_ 16, 000 5, 000 900 1, 800 3, 400 4,700 300
Radio and television receiving sets___._._._._ 9, 900 6, 100 800 400 1,300 1,000 300
Milsceliancous electrical equipment and suppiies......._....._ 4, 500 1,400 200 500 1, 000 1, 200 200
Transgportation,equipment - ... et osion st stoetibsoosaanadiase 100, 100 46, 000 7,200 9, 400 5, 300 29, 500 2,600
Motor vehicles and equipment._. ... . ... 20, 800 6, 800 1,200 3, 400 1,200 7,700 500
Alrcraft and parts_......__.__ 74, 400 38, 300 5, 700 5 200 3, 700 19, 700 1, 800
Other transportatlon equlpment 4, 900 900 300 900 300 2,100 400
Instruments and related products. ..o .. 25, 500 9, 600 2, 300 2,100 3,200 7, 300 1, 100
Engineering and scientific instruments.. ______._______.______ 10, 200 4, 500 1, 300 800 700 2, 600 400
Other instruments and related products._........co.o.._.__ 15, 300 5, 100 1,100 1, 300 2, 500 4,700 700
Other manufacturing industries. . ..o oo mo .l 6, 600 1, 400 500 1, 100 300 2, 700 500
NonIanuTaetUTAg. . o oo ccmcmcicsinamoiomomimommmmmimmeSmmmmmmmimmm s ons 204, 300 22, 400 4,700 36, 400 27, 500 92, 900 20, 300
TR T ot e e R R o S O PO LS 15, 900 900 400 3, 900 1, 000 9, 500 300
IMEPAIMINNE. - cccoe o o smeeimamotcesions aaessoess s Sas 2, 200 100 m 800 100 1,100 100
Coaliminitgs . - oooocooc oo 2,700 100 0] 300 200 2,100 100
Crude petrofeum and natural gas. 9, 500 500 300 2, 500 500 5, 600 m
Qu g and nonmetallic mining___._____. .. ____________ 1, 500 100 100 300 200 700 100
Contract oonstrucHon. .. oo o ioiomaimicccomariaaciconamnatoccacacns 40, 700 300 300 8, 800 3, 000 21, 500 6, 900
Transportation and publicutilitles... ... . __________ 47, 600 1, 700 400 10, 700 2, 500 28, 400 3,800
Rallroad transportation. ... - --ccoocmoocomemmcememecmmnaae 100 O] 900 100 2, 800 1,100
Communieation__..._.........__ = 13, 700 300 100 3, 000 300 10, 000 100
Electric, gas, and sanitary services. = 24, 800 1, 100 300 5, 800 2,100 13, 000 2, 500
Other transportation 4,100 300 (U] 1, 100 (O] 2, 600 100
Wholesale and retall trade. 23, 600 1, 200 4,300 13, 400 3, 500 800
inance, insurance, and re 2, 700 O] 200 600 400 800 700
Bervices. . ... . ........ ; 18, 200 3,300 8,100 7,200 29, 300 7,800
Commercial lahboratories; business and management con-
sulting services.._____ 26, 800 11,900 1, 800 2, 800 2,100 5, 400 1,700
Medical and dental laboratories_ 0] ) ) ) ® V]
Engineering and 8rchlt,ectuml se 47,100 6, 300 1, 5, 4,400 23, 600 6, 000
Other services..._._._____. 2 15 m (O] ") 600 200 200
Agriculture, forestry, and fisherfes_..____________ ________________ [0} (O] (O] O] (O] ") Q]

1 Less than 50 cases.
Note.—Detall 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; Buli. No. 1418.
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TasLe II1-54.—Scientists and engineers primarily engaged in research and development in industry, by occupation, and as
percent of all scientists and engineers, 1962

Number in research and development R&D scien-

Occupation i : Percent u;ﬁ:;s :sn.

Performance an?in:(%;llnlgg- Total b ﬁégetrlgtso 2?11(11

tration engineers 1
TObalo - o e e e 256, 600 47,200 | 303,800 100.0 35,7
IR - iy S A s T i iaraii bt 186,200 | 34,800 | 220,900 Va7 32.3
Physical 8Cienti8ts .-~~~ - oo 60, 900 10, 400 71, 300 23.5 52. 6
I e R L 38, 700 6,800 | 45,500 15.0 55.8
D L imeos csraneie Ae tise s e 10, 000 1,800 11,800 3.9 84.9
Metallurgists - - - < o oo 4,200 800 5, 000 1.6 40.3
Geologists and geophysicists. - _______________ 900 300 1,200 44 9.3
Mathematiciarso - o o oo 7,100 700 7,800 2.6 53.1
T 6 A O B e o sie & o miem s e e e i it i o e n 7,900 1, 500 9, 400 8.1 35.5
Medical scientists . - oo oo ___ 1, 400 400 1, 800 .6 23.4
Agricultural:acientistesc oo cmcmann sanc cossa i saz s 1, 600 500 2,100 s 24,4
Biologicaliacientists . . oo mmomcemcccce oo 4, 900 600 5, 500 1.8 53.9
Other scientists (unclassified) ______.____________________ 1,700 700 2,400 .8 48.0

1 Estimates based on actual figures rather than rounded data shown.
NotE—Detall may not add to totals because of rounding.

One indication of the utilization of scientists
and engineers by industry is the ratio of techni-
cians to scientists and engineers. In research and
development, as table IIT-55 also shows, there was
a considerable range in 1962 among different in-
dustries in the ratio of technicians to scientists
and engineers. Among manufacturing industries,
aircraft—the largest employer of R&D scientists
and engineers and the second largest employer of
R&D technicians—had a ratio (31 per 100) which
was lower than the average for all industries com-
bined. On the other hand, in the communication
equipment industry—the largest employer of
R&D technicians—the ratio of R&D technicians
to R&D scientists and engineers was considerably
above average. All nonmanufacturing industries
combined had a higher-than-average ratio, affected
primarily by the large numbers of technicians in
the service industries.

Trends in Utilization of R&D Scientists and En-
gineers. Changes in the method of obtaining
employment data in the various industry surveys
make difficult a direct comparison of the changes

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

over the past several years among the R&D sci-
entists and engineers in the different occupational
groups. (See previous discussion.) However,
relative changes in the composition of the total
group between 1959 and 1962 can be seen in table
III-56. Only very slight changes occurred in the
percent distribution of R&D scientists and engi-
neers—a l-percentage-point increase in chemists
and a slightly larger decrease for cngineers were
the only significant changes.

For the 1-year period ending in January 1962,
the 1-percent growth in R&D scientists and engi-
neers was due primarily to the increase in numbers
of engineers in R&D activities. (See table II1-57.)
R&D chemists, the largest scientific group, de-
clined considerably more than the total chemist
group. (See table ITI-9 and previous discussion
on occupational change.) The large proportionate
increases reported for the small groups of agricul-
tural scientists and geologists and geophysicists
may be due to a number of survey methodological
factors.
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TaBLE 111-55.—Technicians primarily engaged in research
and development, and ratio of R&D technicians to R&D
scientists and engineers, by industry, 1962

R&D
technicians
R&D per 100
Industry technicians R&D
scientists
and
engineers
DObAlE s A S e e s 151, 000 50
Manufacturing...._....... 127, 000 48
Ordnance and accessories.. . 4, 500 23
Food and kindred products.. 3, 200 40
Textlle mill produets._________________________ 1, 800 53
Lumher and wood products, except furniture_ O] O]
Paper and allied products..................... 1,100 42
Chemicals and allied products_._.____________ 17, 500 44
Industrlal chemicais_ ... ... 7,800 45
Plastics and synthetics, except glass 2,100 58
IDIREE:: oy S e s Maiiagiarion, 2,900 34
Agricultural chemlcals. . 100 9
Other chemlcal products. 4,600 49
Petroleum refining e 2, 400 61
Ruhher and miscellaneous plastlcs products_.. 1,300 45
Stone, clay, and glass products 1,700 56
Primary metal industries_._.............___.. 3, 600 58
Blast furnaces and hasic steel products.... 1,700 45
Other primary metal industries_..... = 1, 900 9
Fahricated metal products. o 3,700 60
Machinery, except electrical. 16, 500 62
Engines and turhines. . _.________.__._____ 1, 000 62
Office, computing, and accounting ma-
chinee. ool 5,200 57
Farm machinery and equipment_ 1, 600 b4
Other machinery.. ... oo 8,700 68
Electrical equipment and supplies...___._._..__ 36, 500
Electric distrihution equipment and in-
dustriaslapparatus.... ... _ccococooooooo. 6, 700 62
Household appliances....._...... 1,100 64
Communication equipment 17, 900 54
Ejectric fighting and wiring equlpment..._ 900 55
Electronic components and accessorles._.... 4,100 52
Radio and television receiving sets__..___. 4,100 53
Miscellaneous electrical equipment and
(1077) o] O o S A e 1,800 92
Transportation equipment_____.._....._........ 22,900 38
Motor vehiciesand equipment_.._ 6, 900 77
Alrcraft and parts..______________ e 15, 300 31
Other transportation equipment__.__._..._ 800 54
lnstruments and related products_._....__..__ 8, 000 53
Engineering and scientific instruments.__ 3,100 48
Other instruments and related products... 4, 900 58
Other manufacturing industries. ... _______ 2,100 70
NonmanafacturiBg. . - ccoenmaoscmmccomssnammecesnn 24,000 63
IMIIDINEY s nvve o pomsmimi sembrs Sowra s sivmmprn = 600 28
MotalmInINg. - o ieeiacotmsanasiomoccas 200 58
Cloal'mining: . _=-o ou-—seeozoecs - 200 103
Crude petrojeum and natural gas... = 200 13
Quarrying and nonmetallic mining = 100 25
Contract construction______________ - 100 9
Transportation and puhlic utilities_ N 800 33
Rallroad transportation._.......______...._. O] 0]
Communication____________________ 200 55
Electric, gas, and sanitary services_ 400 28
Other transportation. ._________....._.__._ 100 39
Wholesale and retall trade 1, 400 52
Finance, insurance, and real estate Q)] (O]
Servioee. o TR i e 21, 000 7
Commercial lahoratories; huslness and
management consulting services.__._.___ 14,100 70
Medical and dental iaboratories.___._ 2 100 59
Engineering and architectural services 6, 800 74
Other services_____________._________.__._. [Q) "
Agriculture, forestry, and fisheries_._.___._.... [O) ®

1 Less than 50 cases.

NotE.—Detall may not add to total hecause of rounding.

Source: U.8. Department of Lahor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in Industry, 1962, Bull. No. 1418,

TaBLE I11-56.—Percent distribution of scientists and en-
gineers primarily engaged in research and development in
industry, by occupation, 1959-62

Occupation 1959 1960 1961 1962
Total__.._...__..._.__{100.0 |100. 0 {100. 0 | 100.0
Engineers: soommus s voon s 74.2 | 74.1 | 72.5 | T2.7
Physical scientists....._____ 23.3 1236 241 23.5
Chemists._......________[14.0 | 14.2 [ 15. 8 15.0
Physicists.c.............| 4.6 4.6 3.9 3.9
Metallurgists_ .. .._.__. 1.9 2:0 1.7 1.6
Geogologists and geo-
physicists__ ... ________ .3 .3 .3 .4
Mathematicians_. .. ...._| 2.6 | 2.5 | 2.3 2.6
Life scientists_..._.________ 2028 | 2028 257 3.1
Medical scientists___._ ._. .4 .4 5 .6
Agricultural scicntists. ___ .5 4 .4 o
Biological scientists_____. 1.3 1.3 1.7 1.8
Other scicntists (unclassi-
1 42 2 - .8

NoteE.—Detali may not add to totais because of rounding.

Sources: National Science Foundation, Scientific and Technical Personnel
in American Industry— Report on a 1969 Surrey, NSF 60-62; Scientific and
Technical Personnel in Industry, 1960, NSF 61-75; 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 Industry, 1962, Bull. No. 1418,

Full-Time-Equivalent Employment in Research
and Development. A longer trend period in the
employment of scientific and engineering personnel
can be observed by comparing the full-time-
equivalent employment of scientists and engineers
in R&D activities. The full-time-equivalent num-
ber is equal to the number of scientists and engi-
neers employed full time in the performance and
administration of R&D, plus the number em-
ployed only part time in such work converted to a
full-time basis. For example, two employees, each
normally working in research and development for
half the normal workweek, would equal one “full-
time-equivalent” employee. The full-time-equiva-
lent figure thus represents the total input of
scientific and engineering personnel resources in
R&D activities. Information on this full-time-
equivalent employment comes primarily from
National Science Foundation annual surveys of
funds expended for industrial research and develop-
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ment. A direct comparison of the 1961 and 1962
employment dats. from the R&D expenditures
survey should not be made with the data from the
1961 and 1962 manpower industry surveys because
of the different methodologies and concepts used
to obtain information,

TaBLe 111-57.—Scientists and engineers primarily engaged
in research and development in industry, by occupation,
1961 and 1962

Number employed
Occupation Percent
change
January 1961 | January 1962

Total .- _...___ 301,000 | 303, 800 0.9

Engincers______.__.___ 218,300 | 220, 900 1432

Physical scicntists._.._ __ 72, 300 71, 300 —1. 4

Chemists ... ._._____ 47, 600 45, 500 —4. 4

Physicists. __ . _______ 11, 700 11, 800 .9

Metallurgists. .- .. __ 5, 100 5, 000 —2.0

Geologists and geo-

physieists_ .. _._ ___ 800 1, 200 50.0

Mathematicians______ 6, 900 7, 800 13. 0

Life scientists__________ 8, 300 9, 300 12.0

Medical scientists . _ . _ 2, 100 1,800 | —14.3
Agricultural scien-

tists._____________ 1, 200 2, 100 75.0

Biological scientists_._ 5, 100 5, 500 7.8
Other scientists (un-

classified) _-.-.._.____ 2, 000 2, 400 20. 0

Note.—Detaii may not add to totais because of rounding: percent change
computed from unrounded data.

Sources: Natjonal Science Foundation, 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, 1862, Bull. No. 1418,

Although employment of R&D scientists and
engineers has risen steadily since 1957, the rate
of growth appears to have declined since 1959.
In the period from January 1957 to January 1962,
the full-time equivalent of industrial scientists
and engineers engaged in research and develop-
ment increased about 43 percent. For the 2-year
period between 1957 and 1959, there was a rise of
17 percent which was followed by an increase of
nearly 22 percent for the 3-year period ending in
January 1962. (See table III-58 and chart
[11-10.)

Chart III-10. Growth in full-time-equivalent

number of R&D seientists and engineers in
industry, 1957-62

(number)

350,000

300,000 — =

250,000

l
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200,000 — = = i — |
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&

s B B B B B B

50,000

1957 1958 1959  1%60 1961 1962

Source: National Science Foundation.

TaBLE III-58.—Full-time-equivalen! number of scientists
and engineers primarily engaged in research and develop-
ment in industry, 195762

Percent change
Year ! Number from previous
year

1962 e 319, 800 4.5
1 110]5)] F ISP 306, 100 6.9
1960 . 286, 300 | 9.0
105 e s 262, 600 | 10, 2
I A e A ] 238, 400 | 6. 4
T e O ey g 224,000 |________.

1 As of January for each year.

Source: National Sclence Foundation, Reviews of Data on Research & De-
velopment, No. 40, ‘‘Research and Development in American Industry, 1962,"
NSF 63-37.

Functions of Science and Engineering Person-
nel in Colleges and Universities

Although teaching is the primary function of
scientists and engineers employed in U.S. colleges
and universities, many of them, primarily in
universities with extensive graduate programs, en-
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gage in a wide range of other activities, including
research;, administration, consultation, and ex-
tension work. The 1961 survey of colleges and
universities conducted by the National Science
Foundation obtained figures on the numbers
employed full and part time in different functions.

Patterns in Colleges and Universities. Data
from the 1961 survey show that well over two-
fifths of the 175,600 scientists and engineers
employed in colleges and universities were teaching
and another one-fourth were in R&D work.
(See table III-59.) Among faculty personnel,
about 60 percent were concerned with teaching
and only one-tenth as many with R&D activities.
In contrast, about 70 percent of nonfaculty
professional personnel were performing research
and development, and less than one-tenth as
many were in teaching. It should be further
noted, however, that of the 39,300 faculty person-
nel reported engaged in a combination of activities,
a fairly substantial number probably spent a
portion of their time in research and develop-
ment.'?

Life scientists, the largest scientific occupational
group employed in colleges and universities
(63,200), had the smallest proportion of personnel
priinarily concerned with teaching—27 percent,
compared with over 60 percent of the 36,000
social scientists and psychologists and 55 percent
of the 49,100 physical scientists. On the other
hand, more than 40 percent of the personnel in
the life sciences, but only 17 percent of those in
the physical sciences, were involved in a variety
of activities which undoubtedly included some
time spent in teaching. Among the individual
fields in the physical and life sciences, the number
and proportion of personnel engaged in different
functions varied considerably. (See table IT1-60.)

R&D Personnel in Colleges and Universities.
Data obtained from institutions of higher educa-

12 The 1961 survey also provided data on the full-time-
equivalent employment of scientists and engineers (in-
eluding graduate students) in teaching, research and
development, and other aetivities. See previous diseussion
for a definition of the full-time-equivalent eoneept used
in industrial surveys. For diseussion of the relationship
between the total scientists and engineers employed and
the full-time equivalent in different functions, refer to
National Scienee Foundation, Reviews of Data on Re-
search & Development, No. 37, “‘Seience and Enginecering
Professional Manpower Resouirees in Colleges and Uni-
versities, 1961. A Preliminary Report,” NSF 63-4.

TasLE III-59.—Science and engineering professional per-
sonnel employed in colleges and universities,! by function
and type of personnel, 1961

Nonfaculty| Oraduate
Funetion Total Faculty |professional| students

personnel
Ali funetions. ... 175,600 { 108, 100 32, 500 35, 000
S 1] e 115, 000 87, 200 2S00 | seege st
Rartstimes sosaen seegias 60, 600 20, 900 4,700 35, 000
Teaehing 2. o oooicimaaaon 78, 900 61, 000 1, 900 16, 100
JTH ({3 a3y S 46, 100 45, 000 ) (51 (11| (R,
Rartitimes . croeemsimineans 32,900 16, 000 800 16, 100
Rescareh and development 2___| 42,900 | 6, 200 22,100 14, 600
Bulltime. ..o oo 25, 100 5,300 19,800 |occecaan-o
Part time__________________ 17, 800 900 2,300 14, 600
Other funetions 2______._.._.__. 5, 800 1,700 3,300 700
Full time._ . s 4, 300 1,400 PAL L SRR s
Part time__ 2 1, 500 300 500 700
Combined funetions #__________| 48, 000 | 39, 300 5,200 3, 600
Full time_______._.__...__ 39,500 | 35,500 4,700 [__________
BACHINes - o coommwaeisas] 8, 500 | 3, 800 1, 100 3, 600

! Ineludes Federal eontraet rescareh centers and agrieultural experiment
stations with their assoelated colleges of agriculture.

2 Personnei in these funetions were reported as devoting ail of their em-
ployed time to eaeh of these functions respeetively although some undoubt-
ediy spent iimited amounts of time in other funetions. Those personnel
reported in “otiier funetlons” were engaged in auy one of several functions
such as adminlstration, extension work, etc.

3 Personnel under ‘“‘combined funetions” were reported as engaged in a
eombination of two or more of the major funetions reported.

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

Source: Data for “ali functions” from National Science Foundation,
Rerviews of Dala on Research & Derelopment, No. 37, “Seience and Engi-
neering Professional Manpower Resourees in Colleges and Universities,
1961. A Preliminary Report,”” NSF 63-4. Other data on employment by
funetion based on unpublished naterials froma the 1961 survey, whieh pro-
vided data for the report eited.

tion in 1961 showed that 42,900 scientists and
engineers, nearly 25 percent of the total number
reported employed, were almost wholly engaged in
R&D activities. As noted before, it should be
borne in mind that many additional personnel
who were engaged in a combination of activities
undoubtedly spent some timne in research and
development. Furthermore, the 1961 survey of
colleges and universities indicates that the bulk
of R&D activities was undertaken in institutions
granting graduate degrees in one or more fields
of engineering, the physical and life sciences,
social sciences, and psychology.

One-third of the engineers and more than one-
fourth each of the physical scientists and the life
scientists were primarily performing R&D work.
In contrast, less than one-fifth of the psychologists
and less than one-tenth of the social scientists
were similarly engaged. Among the individual
physical sciences and life sciences, the proportions
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TasLE I1I-60.—Scicnce and engineering professional personnel employed in colleges and universities,! by field and function,

1961
All functions Teaching 2 Research an? ’develop- Other functions 2 Comblned functions ?
men!
Fieid

Total | Full Part | Total | Full Part | Total | Full Part | Total | Full Part | Total | Full Part

time time time time time time time time time time
MObAllL__ oo oot 175,600 115,000 | 60,600 | 78,9C0 | 46,10C | 32,900 | 42,900 | 25,100 | 17,800 | 5,800 | 4,300 | 1,500 | 48,000 | 39, 500 8, 500
Engineering ... _..._.__._| 27,300 | 18,600 | 8,700 —11.600 6,800 | 4,700 | 9,100 [ 6,000 | 3,100 800 700 100 | 5,800 | 5,100 700
Physical seiences. . _.__.____ 49,100 | 30,000 | 19,100 | 26,600 | 14,600 | 12,100 | 13,200 | 7,900 | 5,300 700 400 300 | 8,500 7,000 1, 500
Mathemnatics . ... 14,800 | 9,500 | 5,300 | 10,600 | 6,200 | 4,300 | 1,800 [ 1,200 600 200 100 100 | 2,200 | 2,000 300
Physles and astronomy.._| 13,700 | 8,300 | 5,400 | 6,000 | 2,900 | 3,100 | 5300 | 3,300 | 2000 100 100 *) 2,200 | 2,000 300
Chemistry 15,700 | 9,300 | 6,500 | 8,000 | 4,300 | 3,700 | 4,600 | 2,600 ( 2,000 200 200 100 | 2, 2,200 700
Earth seienees. 3,900 | 2,300 | 1,600 | 1,700 900 800 | 1,200 600 600 100 100 100 | 1,000 800 200

Other_.___...__. . 900 600 300 400 200 200 300 200 100 ) ) Q] 100 100 [O)

Life sclences. . .............. 63,200 | 42,600 | 20,600 17_.200 9,500 | 7,700 | 16,500 [ 9,800 ( 6,700 | 3,300 | 2,700 600 | 26,200 | 20, 600 5, 600
Biological sclences......._. 31,100 | 21,300 | 9,800 | 11,800 | 7,400 | 4,400 | 8,500 | 4,800 | 3,600 900 700 200 | 9,900 { 8,400 1, 600
Ciinieai seienees. ... i 14,800 | 8,600 | 4,300 | 1,300 | 3,000 | 4,400 2,600 | 1,400 | 1,500 | 1,200 300 | 13.100 | 9,400 3,800
Agricultural sciences 6,500 | 2,300 1,000 800 300 | 3,700 | 2.000 1,700 200 900 O] 3,100 | 2,900 200
Social selences.._..__.__._.| 26,900 | 18,500 | 8.400 | 18,100 | 12,100 | 6,000 | 2,500 | 900 | 1,600 | 600! 300! 300 | 5600 5100 500
B3VChOlOBYE = sime e ez 9,200 | 5,300 | 3,900 | 5500 | 3,100 | 2,400 I, 1, 500 500 I 1, 000 ‘ 400 100 200 1, 900 1, 600 300

1 See footnote 1, tahle 117-59.

2 Personnel in these functions were reported as devotlng all of their ern-
ployed time to each of these functions respectively, although some un-
doubtedly spent limited smounts of time in other funetlons. Those per-
sonnel reported in “other functions” were engaged in any one of several
funetions such as administration, extension work, ete,

¥ Personnel under ‘“comhined funetions’ were reported as engaged in a
combinatlon of 2 or more of the major functions reported.

1 Less than 50.

in research and development ranged from 13
percent in mathematics to 43 percent in agricul-
tural sciences. (Sec table III-61), As indicated
above, it appears that in some fields (c.g., clinical
sciences) the proportion of personnel who en-
gaged in research and development in addition
to their primary function was substantial,

A heavy concentration of nonfaculty pro-
fessional personrel devoted most of their time
to research and development compared with
the much smaller proportion of faculty personnel.
(See tables IIT-59 and I1I-62.) In engincering,
the physical sciences, and psychology, less than
10 percent of the R&D personnel were faculty
members, compared with 20 percent or more in
the social and life sciences, as shown in table
IT1-62. In most colleges and universitics proper
(as distinguished from Federal contract research
centers), faculty members were the principal
investigators of rescarch projects, and most of
the other professional personnel (including gradu-
ate students) carried out their work under faculty
direction,

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

Source: Data for “all functions’ from National Science Foundation, Re-
views of Data on Research & Dervelopment, No. 37, “‘Science and Engineering
Professional Manpower Resourees in Colleges and Unlversitics, 1961. A Pre-
liminary Report,” NSF 63-4. Other data on employment hy function based
on unpublished materials from the 1961 survey, whieh provided data for the
report cited.

R&D Scientific and Technical Personnel in the
Federal Government

More than 50,800 scientists and engineers em-
ployed by the Federal Government in October
1962—more than one-third of all employed—swere
engaged in R&D activities. Information from a
1960 survey indicates that about 7 percent of
these personnel were concerned primarily with
planning and managing research and development.

Occupational Patterns in Research and De-
velopment. Although most of the natural science
and enginecring occupations had considerable
numbers of personnel in research and development,
the physical sciences, both as a whole and in almost
all the individual occupations, had the largest
proportions of R&D personnel. Over nine-tenths
of the 4,600 physicists and half or more of the
personnel in all the other physical sciences (with
the outstanding exception of meteorology) were
engaged in research and development. About
half of the 7,200 biological scientists (notably
those in bacteriology, entomology, and fishery
biology) were in research and development, in
contrast to about one-tenth of the agricultural
scientists.
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TaBLE III-61.—S8cience and engineering professional
personnel engaged in research and development in colleges
and universities,! by field, 1961

Number of employed
personnel ? R&D as
Field percent
of total
Total Number
in R&D*

1 o) ;) L 175, 600 | 42, 900 25
Engineering_ . __________ 27, 300 9, 100 33
Physical scienees_________ 49, 100 | 13,200 27

Mathematics_ - .. ______ 14, 800 1, 800 13
Physics and astronomy . 13,700 [ 5,300 39
ChemisStry - cccicmmimsios 15, 700 4, 600 29
Earth sciences_ ________ 3, 900 1, 300 33
(011517 SEENIPET S 800 300 25
Life sciences_____________ 63, 200 | 16, 500 26
Biological sciences_.____ 31, 100 8, 500 27
Clinical sciences_.___.__ 23, 400 4, 400 18
Agricultural sciences____ 8, 800 3, 700 43
Social scicnees_ ... _____ 26, 900 2, 500 9
Psychology. . ...________ 9, 200 1,500 16

1 See footnote 1, table ITI-59.

2 Full-time and part-tlme employment.

3 Although personnel engaged in research and development were reported
as devoting all of their time to thls activity, some of them undoubtedly spent
limited amounts of time in other functions.

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

Source: Total employment data from National Science Foundation,
Revtews of Data on Research & Development, No. 37, “Seience and Engineer -
ing Professional Manpower Resources in Colleges and Universities, 1961.
A Preliminary Report,” NSF 63-4. Other data on employment in researeh
and development based on unpublished materials from the survey which
provided data for the report eited.

In engineering, nearly two-thirds of the chemi-
cal, well over half of the mechanical, and nearly
half of the electrical and electronic engineers were
in research and development, compared with well
under one-tenth of those employed in civil and
industrial engineering. In mathematics, about
half, and in psychology, about two-fifths, were
engaged in research activities. Operations re-
search, a classification established only a few
years ago, was the smallest occupational group,
but almost half were involved in research and
development. (See table II1-63.)

About 15,000 (16 percent) of the almost 93,400
technicians employed in Federal agencies were
engaged in research and development. Of the
R&D total, nearly three-fifths were engineering
technicians. However, within any one occupa-
tional group, the highest proportions of R&D
technicians were employed in mathematics and
the biological sciences. (See table II1-64.)

In 1962, the Department of Defense, largest
Government employer of scientific and technical
personnel, also had the largest R&D groups of
scientists and engineers and technicians. Within
the Defense agencies, the Department of the Navy
employed more scientists and engineers (11,300)
and technicians (about 3,600) in R&D work than
any other single Federal department or agency for
nearly one-fourth of the Government total. Qut-
side of the military agencies, the National Aero-
nautics and Space Administration employed
almost all of its 9,000 scientists and engineers, and
almost 90 percent of its 1,400 technicians in re-
search and development. Well over half of the

TaBLE I11-62.—Science and engineering professional personnel engaged in research and development ! in colleges and uni-
versities,? by type of personnel and field, 1961

Type of personnel Total 3 Engineering Pl}yslcal Llfe sclences | Socialsciences| Psychology
sciences
o) 1| N S VIS P 42, 900 9, 100 13, 200 16, 500 2, 500 1, 500
DL (011 17 RSOSSN S S PC 6, 200 900 1, 100 3, 500 £00 100
Nonfaculty professional personnel. .. - _________ 22, 100 5, 500 7, 400 8, 000 700 600
Graduate students_ .. _____ .. __________.____ 14, 600 2,700 4, 700 5, 000 1,300 800

! Although these personnel were reported as devoting all of their time to
research and development, some of them undoubtedly spent limited amounts
of time in other funetions.

1 See footnote 1, table 111-59.

3 Ineludes full-time and part-time employment; graduate students were
employed on a part-time hasis only.

NoTe.—Detall may not add to totals because of rounding.

Source: Unpublished data based on information obtained in National
Science Foundation 1961 survey of science and engineering professional per-
sonnel In colleges and universitles.
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TaBLE I11-63.—Scientists and engineers engaged in research
and development in the Federal Government, by occupa-
tional group, October 1962

TaBLE 111-64.— Technicians engaged in research and de-
velopment in the Federal Government, by selected occupa-
tional groups, October 1962

R&D sci-
Sclentists | Number |entists and

Occupatlonal group and in R&D engineers
engineers as percent

of total
g E(0)1 ;7 E I 144, 122 | 50, 843 35.3
Physical sciences_ - __..._.___ 23, 043 | 16, 341 70.9
PRGRIC8 = = it e = 4,596 | 4,237 92.2

Geophysics, geology, and

(117070 (o S RIS SRR 2, 367 1, 226 51. 8

Chemistry. .o oo 6, 789 4, 908 72. 3

Metalurgys - so concsomse 581 431 74. 2

Meteorology---c o oo 2,123 338 15.9

ORREE 15 2 ~rtsmn psrme i oL 6, 587 5,201 79. 0
Mathematics 2. ____.______ 5, 163 2, 576 49.9
Engineering_ _ _________.__. 67, 500 | 23, 502 34.8

GVl i o s cpipsasie s siymcern 18, 304 1, 384 7.6

Mechanical ... ____..______ 17, 250 9, 605 55.7

Electrical and electronic.._| 14, 721 7,028 47.7

Chemical . ________.______ 1,195 787 65. 9

Industrial . ______.._.___. 2,175 125 5.7

Otherd __________ . ___.... 13,855 ( 4,573 33.0
Biological sciences_....._____ 7,212 | 3,574 49. 6
Agricultural sciences (in-

cludes forestry) .. _.._.____ 16, 454 1, 532 WESS
Health (selected categories) 4_| 14, 640 1, 368 9.3
Social sciences (selected cat-

(o (3] g () KL 5, 479 921 16. 8
Geography and cartography_| 2, 389 100 4.2
PayichologY iu cmiczcmmaa amma 1, 815 730 40. 2
Operations research__.______ 427 199 46. 6

1 Oeneral physical sciences, astronomy and space sclences, technofogy, and
other physical sciences.

1 Actuary, mathematics, mathematlcal statlsticlan, and statistics.

3 Oeneral englnecring, materials, safcty, fire preventlon, maintenance, ar-
chltectural, mlning, petroleum productlon and naturai gas, agrlcultural, and
welding englneering.

¢ Medical officer, dental officer, and veterinarian.

8 Social science, economies, history, and anthropology.

Source: National Sclence Foundation, from U.S. Civil Service Commis-
slon data.

5,100 R&D scientists and engineers at the Depart-
ment of Agriculture were in the biological and
agricultural sciences, although chemists made up
the largest single group of R&D scientists. In
the Department of the Interior, of the 3,900 R&D
scientists and engineers, over half were in the
physical sciences (primarily geology) and over
one-fourth were in engineering (chiefly civil engi-

Number | R&D tech-
Occupatlonal group Technleians| In R&D | nicians as
percent of

total
3 o) 1) O e N 93,354 | 14,925 16. 0
Physical sciences___.________ 5, 946 2, 008 33. 8
Mathematies_ . _.__________ 565 458 81.1
Engineering. . ... __________ 41, 849 8, 362 20.0
Biological sciences__._______ 2,710 1, 824 67.3
Agricultural sciences..______ 10, 680 733 6.9
Health (selected categories)!_| 9, 969 667 v
Mechanies. . __________ 12, 848 732 5.7
Allother #.u e emmnrmmrmea. 8, 787 141 1.6

! Inciudes personnel classlfied as techniclans, assistants, or aids in the
health serles (e.g., medical techniclan, physleal therapy asslstant).
1 Soclal sclences, geography-cartography, and psychology.

Source: Natlonal Science Foundatlon, from U.8. Civil Service Commisslon
data.
neering). (See tables 11I-65 and IIT-66 and
chart I1I-11.)

Trends in Utilization of R&D Personnel.
The Government’s involvement in research and
development activities in recent years is indicated
by the trends in employment of R&D scientists
and engineers. Overall, the number of scientists
and engineers In research and development
increased almost 22 percent between 1958 and
1962. An actual small decline between 1958 and
1959 was followed by much greater increases.
(See table I11-67.) Although almost all occupa-
tional groups increased from 1958 to 1962, the
proportionate distribution changed somewhat d ur-
ing that period. (See chart III-12.)

The R&D physical scientist group increased
in numbers in each successive period, except
1962, for an overall 4-year rise of almost 50 per-
cent. The apparent decline in 1961-62 was
due primarily to the fluctuations in numbers
of personnel in the ‘‘other’” physical sciences
category. As discussed in more detail in the
section on employment of all Government scientific
and engineering personnel, the fluctuations were
caused principally by the reclassification of
lnrge numbers of engineering personnel in NASA.
Employment of engineering personnel in research
and development increased in 1960 after de-
clining the previous year and thereafter fluctuated
in 1961 and 1962, primarily because of classifi-
cation changes.
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Chart III-11. R&D scientists and engineers employed in the Federal Government, by agency,
October 1962

(Total R&D scientists and engineers: 50,843)

Defense - 48%

Army 34%

Navy 46%

Air Force 20%

National Aeronautics &
Space Administration- 17% Health, Education, & Welfare - 7%

All Other Agencies - 10%

Agriculture - 10%

Interior - 8%

Scientists

Engineers

Sources: National Science Foundation and Civil Service Commission.
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TagLE 111-65.—Scientists and engineers engaged in research and development in the Federal Government, by agency and occupa-
tional group, October 1962

Agrl- Soctal
Bio- cuftural | Health | sclences Geog- Opera-
Agencies Total | Physical | Mathe- Engi- logical | sciences | (selected | (sefected raJohy Psy- tions
sciences | maties! | ncering | sclences | (Includ- cate- cate- and car- | chology | research
ing gories) ¥ | gortes) ! |tography
forestry)

Total.ccoee e eeee o SN o 50, 843 16, 341 2,576 23, 502 3,674 1,532 1,368 921 100 730 199
Department of Defense, total _.._....... 24, 508 6, 459 1, 610 15,087 689 8 4“4 14 46 470 171
Office of the Secretary of Defcnse_. .. 69 Wi 33 ) 1) PRSP e 1 Poese o 3 2
Department of the Army.__________.. 8,332 2, 506 527 4,468 527 7 35 5 39 168 50
Department of the Navy.. 11,320 2,976 755 7,221 107 1 [ 3 8 148 100
Department of the Air Force ... .. 4,877 948 328 3, 365 (1] 3 8 1 151 19

Department of Heaith, Education, and
T R O S
Department of the Interior.
Department of Agricuftura.
Department of Commerce
Department of Labor
Department of State ...
Federal Aviation Agency._..
Atomic Energy Commission
Natlonal Aeronautlcs and Space Admin-

BSTRTION). e oo e e e 8, 571 3,273 262 5,018 O E— 4
Tennessee Valiey Authority....._...... 182 51 4 92 8 18 |sess smanzs
Veterans Administration__...__.________ 798 437 19 9 LAR" | erpisdmeps 99
OB o syl st S s 569 192 38 166 68 L) R e
! Actuary, mathematics, mathematical statistician, and statistics. small numbers of scientific and engineering personnel employed by agencles
t Medical officer, dental officer, and veterinarian. of the legislative and judlciai branches.
! Soctal science, economics, history, and anthropology. Source: National Scicnce Foundation, from U.S, Clvil Service Commission

4 Includes the remaining agencies of the executive branch, except the Cen- data.
tral Intelligence Agency end National Security Agency; also Includes the

TaBLE I11-66.— Technicians engaged in research and development in the Federal Government, by agency and occupationa
group, October 1962

Agri- Social
Bio- cultural | Health | sciences | Geog-
Agencies Total | Physical | Mathe- Engi- logical | sciences | (selected | (selected | raphy Psy- Mechan-
sclerces | matics | neering | sclences | (incfud- cate- cate- and car- | chology ics
ing gorics) ! | gories) ! | tography
forestry)
O] b crore oot vt SRS SR ANDS KT 14,925 2,008 458 8, 362 1,824 733 667 3 122 16 732
Department of Defense, total ... ___.____ 7,465 516 203 5,990 262 2 s, 1Y [ 25 6 431
Oflice of the Sceretary of Defense_. . _ 0] | ST | Peu— 2
Department of the Army____________ 2,847 201 40 145
Department of the Navy.. e 3, 607 276 110 199
Department of the Alr ¥Force________ 1, 39 85

Department of Health, Education, and

Wellwte ... .
Departient of the Interior.
Department of Agricuftura.
Department of Commerce. _
Department of Labor___
Department of State __..
Fedcral Aviation Agency...
Atomic Energy Commission
Natlonal Acronautics and Space Admin-

EETALIONI: 5 8o e o mmmonmon oo of8 vy b inde, o 1,430 72
Tennessee Valley Authority. . 2] s 36 i 1), | ESeiea 2
Veterans Administratlon. .. R 809 79 1 9
(O34 R e 29 7 1 4

1 Inciudes personnel ciassified as technicians, assistants, or aidsin the heaith small numbers of scientific and engincering personnel employed by agencies
serfes (e.g., medical technictan, physical therapy assistant). of the legislatlve and judiciai branches.

! Anthropology aid and economics assistant. Source: Natfonal Science Foundation, from U.S, Civil Service Commissfon

3 Inciudes the remaining agencies of the cxecutive branch, except the Cen- data.

tral Intclligence Agency and National Security Agency; also Inciudes the

€¢93-250 O—65——6
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Chart III-12. R&D scientists and engineers
employed in the Federal Government, by
occupational group, 1958 and 1962
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Sources: National Science Foundation and Civil Service
Commission.

Employment of mathematicians in R&D under-
went a sharp increase between 1961 and 1962
after nearly as large a decrease the preceding year.
Health field researchers (M.D.s, D.D.S.s and
D.V.M.’s, only) rose by about two-thirds over the
4-year period while psychologists increased one-
third. Operations research, with very few person-
nel, increased more than 2% times from 1958 to
1962.

Functions of Scientific and Engineering Per-
sonnel in State Government Agencies

Scientists aud engineers employed by State
government agencies in 1962 were utilized in a
wide variety of functions, although almost half of

the 48,000 personnel were primarily engaged in
operations and services. Planning involved more
than one-fifth of all scientific and engineering
personnel, followed closely by inspection activities.
Well under one-tenth of the scientists and engi-
neers were primarily engaged in research and
development and in ‘‘other activities” (e.g.,
technical writing).

Patterns in State Agencies. Among the engi-
neers, nearly half were primarily engaged in
operations and services, most of them civil engi-
neers., More than one-third of all other engineers
were also in this functional area. Geologists and
geophysicists were the only occupational group,
with the largest proportion (more than one-third)
primarily engaged in research and development.
More than one-fourth of the mathematicians and
biological scientists also listed research and de-
velopment as their primary function. Nearly
two-fifths of the chemists were primarily engaged
in inspection activities. However, among the
remaining scientific occupations, more personnel
were primarily engaged in operations and services
than in any other function. (See table IT1-68.)

The employment of scientists and engineers in
different functions varies considerably among the
different State agencies. Because of the varied
interpretations placed on definitions of functions
by officials in similar agencies among the States,
the data presented here should be considered as
indicating relative magnitudes rather than precise
figures.

In highway and public works agencies, with
almost two-thirds of the State-employed scientists
and engineers, nearly half were primarily engaged
in operations and services, with another two-fifths
divided between planning and inspection activities.
(See table ITI-69.) Health and welfare agencies
had the highest proportion (nearly one-fifth) of
their scientific and engineering personnel in re-
searcli. The largest number of scientists and engi-
neers in ‘“‘other agencies” ' (nearly one-third)
were in operations and services, with almost as
large a proportion in the inspection function (the
enforcement of laws, regulations, standards or

programs).

13 Agencies included were departments of motor vehicles,
revenue, personnel, labor, public utilities, planning and
development, finance, insurance, public safety, and
correction.
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TaBLE I11-67.—Scientists and engineers engaged in research and development in the Federal Government, by occupational
group and series, 1958 to 1962

Number employed Percent change
Occupational group
1958 1959 1961 1962 1958-50 | 1950-60 | 1960-61 | 1061-82 | 19568-62

Total 41, 827 40, 865 43, 282 45, 903 50, 843 —2.3 5.9 6.1 10.8 21.6
Physical sciences.. 111,086 | 11,447 12,062 | 217,071 | 216,341 3.3 5.4 1415 1—4.3 147.4
Physics 3,181 3,345 3,674 3,622 4,237 5.2 9.8 -1.4 17.0 33.2
QGeophysics, geology and geodesy 1,231 1,235 1,242 1,308 1,226 .3 .6 5.3 —6.3 —.4
Chemistry 4,195 4,127 4,074 4, 304 4,008 -1.6 -1.3 7.9 11.7 17.0
Metallurgy .. .. 386 419 439 428 431 8.6 4.8 -2.5 e/ 11.7
Meteorology - - 251 278 187 194 338 10.8 -32.7 3.7 74.2 34.7
0% i s A 1,842 2,043 2,446 | 17,125 | 25,201 10.9 10.7| 2101.3| 3 —27.0 1182.4
Mathomatiosil . o oo s censi s sodama s 2,395 2,187 2,524 2,195 2,676 —8.7 15.4 -13.0 17.4 7.6
Engineerings ey - soaspes: S s souies oLt s ki e 320,780 19,802 21,000 | 318,965 | 223, 502 —4.7 6.5| =101 223.9 113.1
(R R S 2,074 1,788 1,873 1,960 1,384 —13.8 4. 4.6 —20.4 -33.3
Mechanical. _............_. 7,430 6, 794 7,870 5,725 9, 605 —8.6 15.8 -2.3 67.8 290.3
Eiectrical and electronic & 5,070 5,625 5, 246 6,079 7,028 —5.8 —6.7 15.9 15.6 17.7
GREMICR] ot S s na e 708 734 604 703 787 3.7 —=5.4 1.3 1.9 11.2
Industria = 145 121 153 92 125 —16.6 26.4 | —39.9 35.9 —13.8
OLDOG b o A i ions rrme kit s s 4,453 4,740 5, 263 4, 406 4,573 6.4 11.0 -16.3 3.8 2.7
Biologieal setenees ... ... o oeeicecoomooooa 3,068 3, 068 3,078 3, 058 3,574 0.0 .3 -7 17.0 16.5
Agricultural seiences (Inciuding forestry). 1:372 1:398 i,420 1,480 1, 532 1.9 1.6 4.2 3.6 11.7
1lealth (selected categories)” ... _.__ ¥ 845 015 i, 067 1,138 1,368 8.3 15.5 7.7 20.2 61.9
Social sciences (selected categories)® 826 28 707 921 4.8 —4.4 —14.6 30.3 11.5
QGeography and cartography ... _.._ 842 589 440 410 100 —30.0 —25.3 —6.8 —75.6 § —88.1
PSYOhOlOBYL. - <o-cosbim Somaacims 557 504 604 686 730 —-9.5 19.8 13.6 6.4 31.1
Operations research. .. ... ... _....o.o.o.__...._.. 56 89 170 195 199 58.9 91.0 14.7 2.1 255. 4

! Exciudes 1,878 personnei classified in “eiectronic research, deveijopment,
and test’” in 1958 as part of the physical science scries who were transferred
to “‘electronic engineering’’ to be consistent with the data for 1959 and 1960.

2 Due to the reclassification of series that overlapped between some engi-
neering series and ‘‘general physicai seience’’ in 1961, several thousand engi”
neering personnel were transferred to the gencrai physical science serfes. 1n
1962 many of these same personnel were transferred from ‘‘general physical
science’” back to engineering.

? Includes physical science administration (title changed to general physical
science, February 1961), astronomy and space sciences, technology, and
other physical sciences.

¢ Actuary, mathematics, mathematical statistician, and statistics.

1 See footnoto 1.

¢ General, materials, safety, fire prevention, maintenance, architectural,

Employment in Research and Development. The
significant involvement of State governments in
R&D activities appears to be a recent develop-
ment. The number of scientists and engineers
employed in this function increased 42 percent
from 1959 to 1962, or over twice as fast as total
scientists and engineers employed by State govern-
ments. The proportion of the total employed in
research and development remained small, how-
ever, growing from almost 6 percent in 1959 to 7
percent in 1962. Changes in the individual oc-
cupations varied widely from moderate declines
to sharp increases. Engineers and biological
scientists, the 2 largest individual occupations,
accounted for more than two-thirds of the 1,000

mining, petroleum production and naturai gas, agricultural, and weiding
engineering,

7 Medical officer, dental officer, and veterinarian; excludes related profes-
sional personnel such as nurses, public health administrators, dieticians,
pharmacists, and therapists inciuded in tables in other NSF reports (see
source below),

! Sociai science, economics, history, and anthropological sciences.

? The decline in geography and cartography from 1961 to 1962 was due pri-
niarily to a reclassification of some cartographers into the nonprofessional
geography series.

Sources: For 1958 and 1060: National Science Foundation, Scientific and
Technical Personnel in the Federal Government, 1959 and 1960, NSF 62-26; for
1961, 1962, National Science Foundation, from U.S. Civil Service Commission
data,

increase over the 3-year span.
and II1-70.)

Changes in the numbers of scientists and en-
gineers engaged in R&D activities between 1959
and 1962 also varied greatly among the State
agencies. Highway and public works depart-
ments, which employed only a very small pro-
portion (less than 3 percent) of their total scien-
tists and engineers in research and development,
more than doubled their R&D personnel in the
3-year period. By comparison, agriculture and
conservation agencies, which employed the largest
number of R&D scientists and engineers, had the
smallest increase—about 16 percent. (See table
I11-71.)

(See tables III-69
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TaBLE 111-68.—Scientists and engineers employed in State agencies, by occupation and primary function, January 1962

|
Research and

Occupation Alf functions Planning Inspection Operations Other
development and services
Number

RO e ey a1 StveTeTe Yo oo ey oE =T = T 48, 029 3, 337 10, 247 8, 757 22,942 2, 746

B I EO TR e e rere retrsvmrs: =i vt S P Yo T Y= T 33, 994 769 8, 810 6, 246 15, 989 2,180
(7 | T = et (PR MR RSeS| 30, 047 607 7,964 5, 268 14, 518 1, 690
Other engineers_ . _._____.._ 3, 947 162 846 978 1,471 490
Physical scientists_ - .. _______ 2,727 780 314 622 906 105
Chemists . oo oo 1, 381 318 61 519 437 46
Geologists and geophysicists_________.____ 898 334 138 90 316 20
Mathematicianss . - oo cocmmcmmmc s cmmem 448 128 115 13 153 39

LR e B NS IS, armiare st 2 e rsiios & rararatararrs s SravaiSrir 10, 517 1, 629 1, 022 1, 860 5, 609 397
Biological scientists. ... ___.__ 4,514 1, 256 415 644 2,033 166
Agricultural seientists._____ . _____________ 4, 073 91 233 1,037 2, 539 173
Medical scientists . . .. oo 1, 930 282 374 179 1, 037 58
JSEN(E] 1 (o) (o) ) ¢ R RS JO R IO SRS 517 112 46 3 327 30
Other scientists . __ .. _____________ 274 48 55 26 111 34

Percent

Rotal asem ey twrmaneics i » s mo o 100. 0 6.9 21.3 18. 2 47. 8 5.7
B NI OIS e i = = e S A o o = e v e 100. 0 2.3 25.9 18. 4 47.0 6. 4
Cifilez s mosprvtitams b m o st oot 100. 0 2.0 26. 5 17. 5 48.3 5.6
Other engineers__ - __ . __._________._.____ 100. 0 4.1 21. 4 24. 8 37.3 12. 4
Physicalpseientizte oo ammremmmemreermmer o 100. 0 28.6 11.5 22. 8 33. 2 3.9
(T TN S s S p P RT 100. 0 23. 0 4.4 37.6 31. 6 3.3
Geologists and geophysicists______________ 100. 0 3722 15. 4 10. 0 35. 2 2.2
Mathematicians ' ___________________.__ 100. 0 28. 6 25.7 2.9 34.1 87

Life scientists .- - oo oo 100. 0 1545 9.7 17.7 53. 3 3.8
Biological seientists. ... __________._ 100. 0 27. 8 9.2 14. 3 45.0 3.8
Agricultural seientists____________________ 100. 0 2:2 587 25. 5 62. 3 4. 2
Medical seientists. __ _________________.___ 100. 0 14. 6 19. 4 9.3 53.7 3.0
ReyeDOlOZISERE: oo e i et e A e 100. 0 21.5 89 6 63. 2 5.8
OPHEF SCIentHEEE: Lo mmemn stawm s n s st 2 100. 0 17. 5 20. 1 9.5 40. 5 12. 4

! Inclndes statisticians and actuaries.

Note.—Percent detail may not add to totals because of rounding.

Source: U.8. Department of Labor, Burcau of Labor Statistics, Employ-
ment of Scientific and Technical Personnel in Stale Government Agencies,
1962, Bull No. 1412,
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TasLe I11-69.— Distribution of scientists and engineers in Stale agencies, by agency and primary funclion, January 1962

Agency All functions || Research and Pianning Inspection Operations Otber
deveiopment and services
Number
REEA areermorm moeemr et e S e e o 48, 029 3, 337 10, 247 8, 7567 22, 942 2, 746
Highway and public works_____._____________ 31, 600 830 8,318 5, 525 14,854 2,073
Health, and Welfarie . - .o - - mm cimmiom s e e 6, 243 1,121 770 1, 049 3, 068 235
Agriculture and conservation__ . ______________ 8, 301 1,122 789 1,663 4,433 294
DL REENCIOBL o .o o oo i o 1 i e = 1, 885 264 370 520 587 144
Percent
o) L R Lo I SIS 100. 0 6.9 21.3 18. 2 47.8 57
Highway and publie works_______________.____ 100. 0 2.6 26. 3 17.5 47.0 6. 6
Health and welfare.. .- ____________________.__ 100. 0 18.0 12. 3 16. 8 49.1 3.8
Agriculture and conservation_ . .___________._._ 100. 0 13. 5 9.5 20.0 53. 4 3.5
OUheRIAEENCIERL - & - e e e e e oo m e = e e 100. 0 14.0 19. 6 27. 6 31.1 7.6
Note.—Percent detsii 1aay not add to totals because of rounding. ment of Scientific and Technical Personnel in State Government Agencies,
Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 1962, Bl No. 1412

TasLE I11-70.—Scientists and engineers engaged in research
and development in Stale agencies, by occupation, 1959
and 1962

Number

Percent

Occupation change

January January 1959-62

1959 1962
H G, 1) e S 2, 350 3, 337 42,0
Engineers_________.________ 369 769 108. 4
Physieal seientists__________ 395 780 97. 5
ChemistS.. .. —-______ 202 318 57. 4
Geologists and
geophysieists_ - ______ 145 334 130. 3
Mathematieians 1. _ ____ 48 128 166. 7
Life scientists...._ ... ._____ 1,413 1, 629 15. 3
Biologieal scientists..._. 977 1, 256 28. 6
Agricultural scientists .. 121 91 —24.8
Medical scientists._____ 315 282 —10. 5
Psyehologists. _____________ | 151 111 —26.5
Other seientists____________ 22 48 118. 2
| |

t Includes statisticians and actuaries.

Sonirces: National Scicnce Foundation, Employ ment of Scientific ond Tech-
nicol Pezrsonnel in Stote (Government Agencies—Report on o 1959 Survey, NSF
61-17; and U.S. Department of Labor, Bureau of Labor Statistics, Employ-
ment of Scientific and Technicol Personnel in Stote Government Ag:ncies, 1962,
Buli. No. 1412.

TaBLE III-71.—Scientists and engineers engaged in research
and development in State agencies, by agency, 1969 and
1962

Number

Percent

Agency change

January January 1959-62

1959 1962

1 2, 350 3, 337 42. 0
Highway and public works_._ 382 830 117. 3
Health and welfare_________ 920 1, 121 21. 8
Agrieulturc and eonservation. 968 1, 122 15. 9
(O71751=) SR TR 80 264 230.0

Sources: Nationai Science Foundation, Employment of Scientific ond
Technicol Personnel in State Government Agencies— Report on a 1958 Survey,
NSF 61-17; and U.S. Department of Labor, Bureau of Labor Statistics,
Employment of Scientific and Technicol Personnel in State Qovernment
Agencies, 1962, Buli. No. 1412,

In 1959, the only year for which detailed infor-
mation on research activities was provided by
State government agencies, about one-fourth of
the total R &D scientists and engineers were
reported conducting basic research.' Among the

14+ See National Science Foundation, Employment of
Scientific and Technical Personnel in State Government
Agencies—Report on a 1959 Survey, NSF 61-17, app.
t ibles A-8 to A-12.
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individual agencies, the proportions estimated to
be in basic research were as follows:

Percent R& D scientists and

Agency engineers in basic research
Highway and public works__ __________.___.___..__ 9.2
Health and welfare_ . ____ . _____________________ 32. 4
Agriculture and conservation____._____________.___ 25. 8

Other agencies_ .. _____________________________

Trends in Employment of R&D Scientists and
Engineers in All Sectors

Data collected on the employment of scientists
and engineers from the various sectors of the
economy have been obtained at different times
and, as stated previously, not always on a com-
parable basis. Some indication of recent overall
trends comes from the estimates on employment
of R&D personnel in 1954, 1958, and 1961.

By using the concept of full-time-equivalent
employment (personnel employed full time in
research and development plus the full-time equiv-
alent of those employed part time in research and
development) as an indicator of total manpower
input, some comparisons can be made on the
overall growth in four major sectors of the econ-
omy. In 1961, the total number of full-time-
equivalent R&D scientists and engineers in these
sectors was estimated to be 411,000—an increase
of 84 percent over 1954. There was considerable
variation in the rate of growth among the employ-
ing sectors. Colleges and universities had by far

the greatest relative increase—more than 100 per-
cent between 1954 and 1961. (See table III-72.)
Industry, the largest employer of R&D scientists
and engineers, had the greatest absolute increase,
although the relative growth was about equal to
the total for all four sectors combined. The
smallest percentage increase occurred in the Fed-
eral Government where all R&D personnel are
considered engaged in such work full time.

TaBLE IIT-72.—Full-time-equivalent number of scientists
and engineers engaged tn research and development,!
by sector, 1954, 1958, and 1961

Full-time equivalents ? Percent

Seetor change

1954-61

1954 1958 1961

L1107 Y (EE e S 223,200 | 326,200 | 411,100 84
Federal Government...._._._. 29,500 | 340,400 | 344,500 51
Industry ¢ . . .. ____... 164,100 | 238,400 | 306, 100 87
Colicges and universities. .. 25,200 42,000 | 352,500 108
Other nonprofit institutions 4. ___ 4, 5, 400 48,000 82

! Exeludes social scientists and psychoiogists.

? Inciudes personnei employed fuli time in research and deveiopment plus
the full-time equivalent of those empioyed part time 4n sueh activities.

3 See tabie 111-67.

1 Ineludes professional R&D personnei empioyed at Federal contraet re-
seareh centers administered by organizations in the scetor,

# Nationai Sefence Foundation unpubiished estimates.

NoTE.—Time periods for manpower data are composite designations cov-
ering a different survey date for each sector, within a given year, but gencrally
reflecting the employment situation for a calendar year.

Sources: National Seience Foundation, Reviews of Data on Research &
Development, No. 33, ‘“Trends in Funds and Personnel for Researeh and
Development, 1953-61,”” NSF 62-9, and No. 40 “Researeh and Devejopment
in American Industry, 1962, NSF 63-37.

Technical Notes

The data on the employment of scientists, engineers, and technicians presented in this
report were obtained primarily through surveys of employers in different sectors of the

economy.
obtain comparable data.
seetors, except where otherwise indicated.

Occupations

Engineers. All persons engaged in chemical,
civil, electrical, mechanical, metallurgical, and
other types of engineering work at a level which
requires a knowledge of or training in engineering,
physical, life, or mathematical sciences equivalent
at least to that acquired through completion of a
4-year college course with a major in these fields.

Definitions of oecupations and functions were provided survey respondents to
The following definitions are gencrally applicable in all cconomie

Includes all persons in research, development,
production, management, technical service, tech-
nical sales, and other positions who have the
equivalent of college training in their work.
Does not include persons trained in engineering
who are currently employed in jobs not requiring
such training.

Scientists. All persons engaged in scientific
work which requires a knowledge of or training in
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physical, life, engineering, or mathematical
sciences equivalent at least to that acquired
through completion of a 4-year college course with
a major in those fields. Includes all persons in
research, development, production, management,
technical service, technical sales, and other posi-
tions who have the equivalent of college training
in science and are required to use this training in
their work. Does not include persons trained in
science but currently employed in positions not
requiring such training.

Mathematicians. Persons whose position re-
quires knowledge of mathematics equivalent at
least to that acquired through a 4-year college
course with a major in mathematics and who are
primarily engaged in development or utilization
of advanced mathematical techniques, including
actuaries and 1nathematical analysts. Includes
statisticians and programers for computers only
if they specialize in mathematical techniques.
Excludes accountants.

Medical scientists. Physicians, dentists, public
health specialists, pharmacists, and members of
other scientific professions concerned with the
understanding of human diseases and improve-
ment of human health, who are engaged in clinical
investigation and other research, production,
technical writing, and related activites. Excludes
those primarily engaged in providing care to
patients, dispensing drugs or services, diagnosis,
etc., from all figures on scientists and engineers.
Also excludes persons employed as pathologists,
microbiologists, pharmacologists, etc., who were
included in the biological scientists group.

Agricultural scientists. Scientists primarily en-
gaged in understanding and improving agricul-
tural productivity, such as those working in
agronomy, animal husbandry, forestry, horticul-
ture, range management, soil culture, nnd veteri-
nary science. Excludes veterinarians primarily
engaged in providing care to animals.

Biological scientists. All scientists, other than
agricultural and medical scientists, who work in
sciences which deal with life processes, including
pathologists, microbiologists, pharmacologists, bac-
teriologists, toxicologists, botanists, zoologists, etc.

Earth scientists. Sclentists primarily concerned
with the study of the earth and its atmosphere,
such as geologists, geophysicists, and meteor-
ologists.

Technicians. All persons engaged in work re-
quiring knowledge of physical, life, engineering,
and mathematical sciences comparable to knowl-
edge acquired through technical institute, junior
college, or other formal post-high-school training,
or through equivalent on-the-job training or
experience. Some typical job titles are: Labora-
tory assistants, physical science aids, and elec-
tronic technicians. All employees in positions
requiring the indicated level of knowledge and
training are included regardless of job title and
organizational unit in which employed. Excludes
craftsmen such as machinists and electricians.

Functions

Definitions shown are generally applicable to
work being performed by scientific and technical
personnel in all economic sectors. Where separate
functional areas were defined for a specific survey
(e.g., State governments), it is so indicated.

Research and development. Includes basic and
applied research in the sciences and engineering,
and the design and development of prototypes and
processes. Does not include quality control,
routine product testing, market research, sales
promnotion, sales service, or other nontechnical
activities or technical services. In industry, if
the primary objective is to make further improve-
ments on the products or process, then the work is
research and development. If, on the other
hand, the product or process is substantially
‘“set’’ and the primary objective is to develop
markets, do preproduction planning, or get the
production process going smoothly, then the
work is no longer research and development.

Basic research. Includes research which repre-
sents original investigation for the advancement
of scientific knowledge. In industry, this was
broadened to include research which does not
have specific commercial objectives although it
may be in fields of present or potential interest to
the company.

Ezxploration. Includes the explorntion and
study of areas primarily for the purpose of locating
minernls, fuels, and other natural resources. May
involve such activities as drilling, examination of
fossils, mapping, or speciien collection and anal-
ysis. Research on exploration techniques or
instruments is classified under research and
development.
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Production and operations (industry definition).
Work primarily related to the production processes
or operations of a company such as inspection,
quality control, etc. Include design, analysis,
and testing that are not part of research and
development.

Technical sales and service (industry definition).
Includes technical sales work and/or providing
technical services directly to customers. Exclude
technical services provided to another part of the
same company.

Operations and service (State government).
Technical activity primarily related to the regu-
lar operation of government programs other than
inspection. Include such activities as managing
forests and parks; purchasing materials; letting
contracts; constructing highways, hospitals, and
other public works; controlling inspects; field ex-
ploration for minerals, fuels, and other natural
resources, etc. Include testing, analysis, data

collection, engineering, and design when they are
part of a regular operating program or service
other than inspection.

Planning (State government). Technical nc-
tivity concerned with initiating or improving
governmental programs, policies, legislation, and
standards. Includes personnel engaged in such
activities as planning new highways, developing
health programs, initiating conservation projects,
devising new construction programs, etc. Include
testing, analysis, data collection, and preliminary
engineering and design when these activities are
part of planning.

Inspection (State government). Technical ac-
tivity which deals with the enforcement of govern-
mental laws, regulations, standards, or programs.
Include testing, analysis, and data collection when
they are part of inspection activities or are ren-
dered as a service in connection with an inspection
funetion.

Federal Government Occupational Series

The data on employment of scientific and technical personnel are based on the numbers

of personnel in the Civil Service occupational series.

The following list outlines the selected

occupational series used in this publication for reporting professional science and engineering

personncl in 1962.

BIOLOGICAL SCIENCES Fishery and Wildlife Sciences GS 471 Agronomy
GS 437 Horticulture
GS 401 Biology (general) GS 480 General fish and wildlife GS 450 General agricultural admin-
GS 403 Microbiology administration istration
GS 420 Bacteriology g: zgi iis‘her)l’ bioltogfb‘ | GS 451 General agriculture
A . nimal control biology GS 457 a1 ti
Animal Sciences GS 485 Wildlife refuge management Sot co.nscrva —
GS 486 Wildlife biolo G207 Isoteee
GS 410 Zoology o GS 475 Farm managecment loan
GS 411 Systematic zoology . . . GS 487 Husbandry
GS 412 Parisitology Other Biological Sciences
GS 413 Physiology GS 405 Pharmacology Forestry
GS 414 Entomology GS 440 Genetics
Plant Seisnces GS 452 Park naturalist ) GS 460 Forestry
GS 454 Range conservation GS 1380 Forestry products tech-
GS 415 Nematology GS 493 Home economics nology
GS 430 Botany GS 494 Microanalysis
GS 431 Mycology GS 1382 Food technology
GS 433 Plant taxomony HEALTH
GS 434 Plant pathology AGRICULTURAL SCIENCES
GS 435 Plant physiology GS 602 Medical officer
GS 436 Plant quarantine and pest GS 406 Agricultural extension serv- GS 680 Dental officer

control ice

GS 701 Veterinary officer



PHYSICAL SCIENCES

(iS 1301 General physical sciences
GS 1310 Physics

GS 1313 Geophysics

GS 1320 Chemistry

GS 1321 Metallurgy

GS 1330 Astronomy and space science
GS 1340 Meteorology

GS 1350 Geology

GS 1372 Geodesy

GS 1390 Teehnology

GS 1306 Health physies

GS 1360 Nautieal seienees

GS 1384 Textile teehnology

GEOGRAPHY AND
CARTOGRAPHY

GS 150 Geography
GS 1370 Cartography
GS 1373 Cadastral surveying

ENGINEERING SCIENCES

GS 801 General engincering
GS 806 Materizls engineering
Civil Engineering
GS 810 Civil erginecring
GS 811 Construction engineering
GS 812 Struetural engineering
GS 813 Hydraulic enginecring
GS 819 Sanitary engineering
GS 820 MHighway engineering
GS 824 Bridge engineering
GS 862 Airways engineering

Mechanical Engtneering

GS 830 Mecehanieal engincering
GS 832 Automotive engineering

EMPLOYMENT
GS 840 Nuclear engineering
GS 861 Acrospaee enginecring
GS 870 Marine engineering
GS 871 Naval architeeture

Electric and Electronic Engineering

GS 850 Eleetrieal engineering
GS 855 Electronie engineering

Chemical Engineering

GS 892 Ceramie cngineering
GS 893 Chemical engineering

Industrial Engineering

GS 896 Industrial engineering
GS 897 Valuation engineering

All Other Engineering

GS 803 Safety engineering

GS 804 Fire prevention engineering

GS 805 Maintenanee engineering

GS 808 Architecture

GS 880 Mining engineering

GS 881 Petroleum production and
natural-gas engineering

GS 890 Agrieultural engineering

GS 894 Welding engineering

MATHEMATICAL SCIENCES

GS 1510 Aetuary

GS 1520 Mathematics

GS 1529 Mathematical statistician
GS 1530 Statistics

75

SOCIAL SCIENCES

GS 101 Social seienee
Economics

GS 110  General eeonomics

GS 111 Business eeonomies

GS 112 International trade and de-
velopment economies

GS 113 Fiseal and financial eco-
nomies

GS 115 Transportation eeonomies

GS 116 Labor economies

GS 117 Agricultural economics

GS 135 Foreign agrieultural affairs

History

GS 170 History

Anthropological Sciences

GS 190 General anthropology
GS 192 Physical anthropology
GS 193 Archaeology

GS 194 Ethnology

GS 195 Seientific linguisties

PSYCHOLOGY

GS 180 Psyehology

OPERATIONS RESEARCH

GS 015 Operations research
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Chapter 1IV. BACKGROUNDS AND CHARACTERISTICS OF SCIENTISTS
AND ENGINEERS

NFORMATION on the professional, personal, and
I economic characteristics of the Nation’s re-
sources of scientific and technical personnel is
important for planning and evaluating programs
concerned with improving and increasing the
supply of qualified scientific manpower. Since
the available data were obtained from a number
of different studies and surveys, not all using the
same methodology, definitions, and concepts, the
results are not always entirely comparable. How-
ever, such information helps to provide an overall
picture of the backgrounds and characteristics of
the Nation’s scientists and engineers.

The National Register of Scientific and Tech-
nical Personnel, which has been maintained by
the National Science Foundation since 1953 as a
statutory responsibility, represents one of the
basic sources of up-to-date background informa-
tion on the Nation’s scientific manpower resources.
The National Register provides detailed profes-
sional, personal, and economic data on personnel
in the sciences. Cooperating scientific societies
circulate questionnaires every 2 years to individual
scientists, members and nonmembers alike, in an
attempt to obtain as wide a coverage as possible.!

In 1962, the National Register questionnaire
was accompanied by a list of nearly 900 scientific
specialities from which the registrants were re-
quested to select up to 4 in order of their particular
professional competence.? The data appearing
in the tables for Register personnel are, however,
related to their first field of professional com-
petence.

The National Register has been almost entirely
restricted to the sciences and until 1964 did not
ming societies in 1962 ineluded American
Chemieal Soeiety, Ameriean Geologieal Institute, Ameriean
Institute of Biologieal Seienees, Ameriean Institute of
Physics, Ameriean Mathematieal Soeiety,
Meteorologieal Soeiety, Ameriean Psychologieal Assoeia-
tion, and Federation of Ameriean Soeieties for Experi-
mental Biology, and through these organizations about
200 specialized soeieties, The U.S. Publiec Health Serviee
cooperated in the registration of sanitary engineers.

2 See Technical Notes for Speecialties List used with
National Register questionnaire,

Ameriean’

undertake a registration of engineers, except for
the field of sanitary engineering.? Some mean-
ingful information on various characteristics of
engineers is available from other Government
sources, such as the Bureau of the Census and
Bureau of Labor Statistics, and is included within
this chapter whenever appropriate.

Employment Status of Scientists

Of the 214,940 registrants in the National
Register in 1962, 89 percent were employed full
time in professional scientific work. Most were
civilians, but about 4,000 and 1,000, respectively,
were on active duty with the Armed Forces and
the U.S. Public Health Service. A high per-
centage of scientists in each field was employed
full time in the civilian economy; only in meteor-
ology was a substantial proportion of scientists
(42 percent) in military service. (See table IV-1.)
The next largest group, about 6 percent of the
total, was students. These usually were experi-
enced scientists working for advanced dcgrees
(many for the Ph. D.), and some were on post-
doctoral fellowships. In physics and astronomy,
about 14 percent of the Register scientists classi-
fied themselves as students.

Almost 3,200 of the 1962 registrants were
employed only part time (not including students),
and nearly 3,500 were employed in other than
professional scientific work. The latter group
includes persons trained as scientists but currently
employed in some other field. As such, they
form a part of the Nation’s scientific potential,
as do most of the 1,300 (less than 1 percent of the
total) who gave no report on employment and
some of those who were actually unemployed in
1962 (either retired or actively seeking employ-
ment).

3 For 1964, a partial register of the engineering eom-
munity has been undertaken through the efforts of the
National Seienee Foundation in eooperation with the
Engineers Joint Couneil. Questionnaires have been
mailed to 100,000 engineers representing 1 in 6 of all
members of national engineering societies.

77
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TaBLE IV-1.— Employment status of scientists in the National Register, by field, 1962

Percent distrihution
Number Employed full time Em-
Scientific and technical fields of ployed
scientists Em- in other | Unem-
Total Commis- | ployed |Students |than pro-| ployed ! |No report
Total Civilian | Military | sioned |[part time fessional
Co?)s. work
P1i8

AllBalds oo e 214,940 100.0 88.6 86.2 2.1 0.4 1.6 6.1 1.6 1.6 0.6
Agricultural sciences.. 12, 389 100. 0 88.3 88.1 42 @ .8 5.1 3.5 1.4 .8
Biologlcai sciences.. .. 25, 554 100.0 86.3 83.3 14 1.6 2.8 7.0 1.0 1574 1.2
Psychology......... 18, 791 100. 0 88.2 86.7 1.3 52 4.6 3.7 7, 2.6 .2
Earth sciences...... 18,725 100.0 86,7 86,0 57 (*) L1 7.1 2.3 2.5 .3
Meteorology .. oo ccooecoooo 5,379 100.0 92.5 50. 4 42.1 @) .8 3.6 2.0 1.0 o2
Mathematics and statistics. 18, 189 100. 0 8.1 89.8 11 o 1.2 5.4 1.1 .6 .7
Physics and astronomy.... 25,725 100.0 82.7 £0.9 L7 (O] 1.0 13.8 1.0 1.3 .2
Chemistry.....c..ccsemee = 54,130 190. 0 80.8 89.2 .4 2 1.0 5.5 1.2 1.7 Rl
Sanitary engineering.. ... 4,923 100.0 04.3 87.2 14 5.7 .9 2.2 L1 .6 1.0
Othetfieldszosmeiommi s seamninmed 33,135 100. 0 91.8 90.2 1.5 sk .9 2.6 2.8 1.3 .6

1 Unemployed includes retired, housewife, etc.
3 Less than 0.05 percent.

Nore.—Percent detaii may not add to totals because of rounding.
Geographic Distribution

Scientists

The largest proportion of all full-time employed sci-
entists in the National Register reported from the Mid-
dle Atlantic States (New Jersey, New York, and
Pennsylvania). The smallest proportion reported
from the East South Central area covering Ala-
bama, Kentucky, Mississippi, and Tennessee.
This geographic distribution is based on the
geographic divisions used by the Bureau of the
Census. Except for the East South Central
area, which has only about half its proportionate
share, the general distribution varies only slightly
from that of the total U.S. population.* Almost
three-fifths of the scientists were located in the
east and west coast areas of the United States.
(See table IV-2 and chart IV-1.)

The geographic distribution of scientists in
some scientific and technical fields vary consider-
ably from the overall pattern. Earth scientists,
for example, were most heavily concentrated in
the West South Central, Mountain, and Pacific
divisions—areas in which much of the Nation’s
petroleum and mineral resources are located.
Over half of the agricultural scientists were lo-
cated in the Southern and Western States—17
percent in the South Atlantic division and 37 per-
cent in the Mountain and Pacific divisions. The

4 See U.S. Department of Commerce, Bureau of the
Census, Current Population Reports, scries P-25, No. 258,
Estimates of the Population of States and Selected Outlying
Areas of the United States: July 1, 1961 and 1960.

Source: Nationai Science Foundation, National Register of Scientific and
Technical Personnei, 1962.

Middle Atlantic and East North Central divisions
contained about half of those in chemistry—ex-
plained in large measure by the heavy concentra-
tions of the chemical industry and many institu-
tions of higher education in these areas. Almost
21 percent of the meteorologists were reported in
the South Atlantic division, which includes the
Washington, D.C., area where a substantial num-
ber are employed in the U.S. Weather Bureau.
About 8 percent of the total meteorologists were
in the Armed Forces stationed in foreign areas as
military meteorologists. (See table IV-3.)

Another means of focusing on the geographic
distribution of scientific personnel is to examine
their location in complex urban areas known as
Standard ~ Metropolitan  Statistical ~ Areas
(SMSA’s).® Nearly half of the scientists report-
ing to the National Register were employed in 25
of some 200 SMSA’s in the United States. About
half of these, or 23 percent of the Register total,
were concentrated in five areas—New York, N.Y.;
Washington, D.C.-Md.-Va.; Los Angeles-Long
Beach, Calif.; Chicago, Ill.; and Boston, Mass,
(See table 1V-4.)

The distribution of scientific personnel by
their highest degree varied among the SMSA’s.
For the 25 selected SMSA'’s as a whole, 34 percent
of the scientists had bachelor’s degrees and
about 32 percent had Ph.D. degrees. The

® Generally, SMSA’s include cities of 50,000 or more
population, together with adjacent counties or other politi-
cal units, in which factors such as volume of commuting,

the character of the labor force, and cxistence of joint
planning organizations arc considered.
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TABLE IV-2—Employed scientists in the National Register,
by region and State, 1962

Region and State Number Percent

ATV EeZI0MS e =i S 214, 940 100. 0

New Bnglan@oseomeie snissmpes s san 14, 993 7.0
Connecticut . ..o .o _.__.___ 3, 997 1.9
IMIAIEL o o oo ot pimimin mimimie 635 .3
Massachusetts. - _____________ 8, 694 4.0
New Hampshire.._______.____ 584 43
Rhode Island._ ... ___________ 768 .4
Vermont._ . ... ..o ___________ 315 |
Middle Atlantic_-_ .. ___________ 47, 562 22..1
New Jersey_ . o __._._.. 11, 549 5. 4
NEW Yorke- ooz masmie o 23, 496 10. 9
Pennsylvania_ . ______________ 12, 517 5 8
East North Central _______________ 35, 535 16. 6
J1E07Y0) 7 S — 10, 790 5.0
INdIana::. . oo socem s peermiar- 4, 225 2.0
NEICHIEATIL - - ot reioe i i 7, 143 3.3
OO S5 i e orye e e e A 9, 816 4.6
Wiseonsin _ _ ... ___.________ 3, 561 1ot
West North Central ______________ 13, 650 6.3
o e T g e 2, 051 1.0
FCAMBABE = - vy Sryere ey y=yorayaraet 2,011 .9
MinTesotase s st nsoesmains 3,614 1:47
Missouri. oo o oo _____ 3, 888 1.8
Nebragkaloo merasassemmsssoz 1,109 5
North Dakota..... .. _______. 495 %2
South Pakothi = cememe smoe 482 2
South Atlantic. .. __________ 29, 671 13.8
Delaware____________________ 2, 327 eyl
District of Columbia__________ 6, 512 3.0
3110} 1o | PR e T P Sy 3, 449 1.6
Georgia_____._.______________ 2, 090 1.0
MATTINN drervairi e 6, 568 3.1
North Carolina_______________ 2,740 1.3
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TABLE 1V-2.—Employed scientists in the National Register,

by region and State, 1962—Continued

Region and State Number Percent
South Atlantic—Continued
South Carolina.______________ 1,517 D
Virginiai cecmasmeme - came o cmime 3, 389 1.6
West Virginia________________ 1,479 7
East South Central .__.__________._ 7, 269 3.4
Y UE:1 721 oY | A 1,784 S
Kentueky- o cmr e ommstame o oo 1, 444 N7
Mississippi- - o ccoooooo .. 1, 065 .5
Tennessee. . .- ________. 2,976 1. 4
West South Central ______________ 18, 181 8.5
ATKATEAS - vinmempemtae o i 800 .4
Louisiana.____________________ 3,234 1.5
()14 101711 R S O 3, 147 1245
[ 15 0 T e S R P e 11, 000 5.1
Mountain_ - ... _________________ 12, 114 57
Arizona._______________._._. 1, 463 .7
Colorado)cr - 2z = criom iz 3, 766 L8
) (6 12V Vo N 872 .4
NIONBARAL - o oo e rororarei sroraiars i 940 .4
BRTEATE: Vo - P B S 440 o)
New Mexico._ . _ .. __.________ 2,200 1.0
Tfalhkpssron s yomupsmmamen L co - - 1, 663 .8
Wyoming____________________ 770 .4
O 1 e o P e 32, 971 15. 3
LT e SIS SR 516 w2
CRLIfOIMIA L - et srrm e 25, 526 11. 9
HAWAI. o ot ooy e et 634 )
(6) 21710 | (PR S ST e 2,438 150
Washington__________________ 3, 857 1.8
1SR T SO R 2,994 1.4

Nore.—Percent detail may not add to totals because of rounding.

Source: Natijonal Science Foundation, National Register of Scientific and

Technical Personnel, 1962.
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Chart IV-1.

HAWAII

Scientists employed in the United States, by region, 1962

Source: National Science Foundation.

CHAPTER IV

MORTH DARCTA

Less than 5%

3 stw10%
N 10.5 to 20%

[55] Over 20%

TaABLE IV-3.—Scientists tn the National Register, by field and geographic division, 1962

Percent distribution by geographic division

Number
Sclentific and technical fleld | of scien- New Middle East West South East West Moun-
tis Total | England | Atlantic { North North | Atiantic [ South South tain Pacific | Forelgn
Central | Central Central | Central

Allflelds_.._......_..... 24, 940 100.0 7.0 22.1 16.5 6.4 13.8 3.4 8.5 56 15.3 1.4
Agricultural sciences__________ 12, 389 100.0 3.9 6.8 1i.4 9.5 16.7 5.9 81 16.2 21.68 .9
Biologlcal sclences 25, 554 100.0 722 20.3 18. 4 8.0 17. 4 3.6 57 4.3 13.9 51 %)
Paychology.-- o toosceiieaes 16, 701 100.0 7.6 27.2 18.8 7.3 11.8 2.6 4.5 3.4 16.2 .9
Earth sclences._ . _............. 18,725 100.0 2.8 6.8 82 5.5 8.7 3.0 31. 4 14.3 14.1 5.2
Meteorology. ..o ocooooooo 5,379 100.0 7.1 11. 4 8.9 7.6 2.6 2.6 7.4 8.9 18.0 7.7
Mathematics and statisties....| 18,189 100.0 8.3 23.1 16.1 6.4 15.2 2.6 5.1 4.5 18.9 .8
Physics and astronomy.._.._.._ 26, 100.0 10. 4 24.8 14.1 4.3 13.3 2.8 4.1 5.3 20.0 .9
Chemistry._......_._.__.. 54,130 100.0 7.4 20.2 2.2 58 13.2 3.6 6.3 2.6 10.3 .4
Sanitary engineering. = 4,923 100.0 6.2 19.0 20.3 8.5 14.6 3.5 6.8 4.0 15.4 .7
Other fleldsico-oiiivmeicion 33,135 100.0 5.9 2.4 16. 4 5.8 13.2 3.7 9.0 4.9 16.6 1.1

NoTE.—Percent detail may not add to totals because of rounding.
Source: National Science Foundation, National Register of Scicntific and Technical Personnel, 1962.
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TABLE IV-4.—Scientists in the National Register, by selected
Standard Metropolitan Statistical Area, 1962

Geographice location Number Percent

All loeations._. . _____________ 214, 940 100. 0
Selected SMSA’s__ ... __________ 103, 283 48.1
New Yiork; Nel¥oome =iim=t oo cpme 14, 513 6.8
Washington, D.C.-Md.-Va_______ 10, 712 5.0
Los Angeles-Long Beach, Calif.___ 10, 266 4,8
Chieago, Il .. _____._______ 7, 501 3.5
Boston, Mass_ __.._____________ 6, 611 3.1
Philadelphia, Pa.-N.J____________ 6, 483 3.0
San Franeisco-Oakland, Calif. ___. 6, 295 2.9
Newanrks NI oo 4, 405 2.0
PittsbUrghy IPa s s cwcrmrszne anaye 3, 205 1.5
Houston, Tex.___._______._____ 2, 832 1.3
Minneapolis-St. Peul, Minn__ ___. 25729 1.3
Denver, Colo__ . _ ... __._.____. 2,701 1.3
Cleveland, Ohio.__..____.___._____ 2, 520 1.2
Wilmington, Del.-N.J____________ 2, 470 1.1
St. Louis, Mo.-Il_ _ . ____________ 2, 345 1.1
Detroit, Mieh.___ ______________ 2, 330 1.1
San. Joee; Calif .o s csnmiomas 2, 330 1.1
Baltimore, Md___ __________.___ 1, 856 .9
Seattle, Wash.___ ______________ 1, 848 .9
Columbus, Ohio______ . _________ 1,619 48
Rochester; NoY . o o cmrmmmin amas 1,576 il
Cineinnati, Ohio-Ky___________ N 1, 571 7
BuffalofdNaYe. o sosmmreamamsaromessr 1, 562 L7
Albany-Sehenectady-Troy, N.Y___ 1, 530 n7
Dallas; MEXs s movare micme o s 1, 473 ST
Other loeations._ - _______.______ 111, 657 51. 9

NoTE.—Percent detall may not add to selected SMSA’S total because of
rounding.

Source: National Sclence Foundation, National Register of Scientific and
Technical Personnel, 1962.

proportions of these advanced-degree holders
ranged from more than 50 percent in the Wil-
mington, Del., area to less than 25 percent in the
Dallas and Houston, Tex., areas. (See table
IV-5)

Engineers

Data on the location of engineering personnel
are available from information collected in the
1960 Census of Population. Over two-fifths of
the engineers were in the East North Central
and Middle Atlantic regions, with about equal
numbers in each area. The Pacific region had
less than one-fifth of all engineers, most of them
located in California. (See table IV-6 and cliart

IV-2)) Engineers, like the scientists (table IV-2),
were concentrated in the east and west coast
areas—with nearly three-fifths of the total.

Engineers by field of specialization varied
considerably in their distribution patterns. More
than two-fifths of the aeronautical engineers
were located in the Pacific region, reflecting the
heavy concentration of the aircraft and missiles
industry in California. On the other hand,
almost three-fifths of the mining engineers were
employed in the West South Central and Moun-
tain regions, where the bulk of petroleum and
mineral deposits are located. About half of the
mechanical and industrial engineers, and over
three-fifths of the metallurgical engineers were
employed in the East North Central and Middle
Atlantic regions, where much of the Nation’s
heavy manufacturing industry is located. (See
table IV-7).

Of the 15 Standard Metropolitan Statistical
Areas in which 10,000 or more engineers were
located, more than two-fifths of all employed
male engineers lived in these SMSA'’s. Over one-
fifth of all male engineers were concentrated in
four areas—ILoos Angeles-Long Beach, Calif.; New
York, N.Y.; Chicago, Ill.; and Philadelphia, Pa.
(See table IV-8) The States in which these
SMSA’s are located accounted for somewhat less
than two-fifths of the engineering population.

Level of Education of Scientists

An analysis of the educational background of
the scientists in the 1962 National Register
indicates that formal education beyond the under-
graduate degree is becoming the standard among
scientific personnel. Almost three-fifths of all
registrants had attained graduate degrees—26
percent held the master’s as their highest degree,
and 31 percent held the Ph.D. or equivalent
degree (Sc. D., Ed. D., etc.).

The single largest group of registrants held only
the bachelor’s degree (37 percent), although there
are wide variations among scientific fields. (See
table 1V-9.) In the agricultural and earth
sciences and in the sanitary engineering field,
about half or more of the scientists held the
bachelor’s degree, compared with less than one-
fifth who had attained the Ph.D. On the other
hand, the largest number of scientists in the
biological sciences, psychology, and physics and
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TABLE IV-5.—Percent distribulion of scientists in the National Register, by selected Standard Metropolitan Statistical Area

and highest degree, 1962 ¢
- Less than Professional
Area Total baehelor’s Bachelor's Master's medical Ph. D. No report
degree
VN B (o 61300 1) oY S 100. 0 2.7 36.6 26. 4 2.6 30.8 1.0
Selected SMSA’s__ .. ___________ 100.0 2.4 34.4 26.1 3.7 32.4 1.0
New York, N. Y. oo ... 100.0 2.3 30.4 28.6 5.5 32.2 11
Washington, D.C.-Md.-Va____________ 100.0 3.6 31.6 25.8 4.5 34.0 .6
Los Angelcs-Long Beach, Calif .. ______ 100. 0 3.4 35.2 27.4 2:2 31.0 .9
Chicago, TN oocoomcociiccao o 100.0 1.6 34.2 27.0 3.9 32.1 152
BoRtom; MBS s it ittt mie et iz 100.0 1.9 26.9 27.7 6.1 36. 5 .9
Philadelphia, Pa-N.J . ... _______._____ 100.0 252 35.8 25:2 5.1 30.1 1.6
San Francisco-Oakland, Calif. .. ______ 100.0 353! 35.4 22. 4 2.8 34.9 1.2
Newank; Nl oo i i mimie 100.0 1.5 35.8 25.9 .8 34.7 153
Pitfsburgh; Pasemems cor s magranizmas 100.0 1.0 38.5 24.0 2710, 33.3 1.3
Houston, Tex. ... ____________. 100.0 4.2 49.8 23.3 1.6 20.2 .9
Minneapolis-St. Paul, Minn___._______ 100.0 v 37.0 23.6 28 34.3 1.0
Denver b0k myamm o mer et e 100.0 3.3 43.0 27.0 1.8 23.9 1.0
Cleveland, Ohio_____________.________ 100.0 1.8 372! 26. 8 5.0 28.4 .8
Wilmington, Del.-N.J_______________ 100.0 il 26.4 18.7 “2 53.4 .6
St. Louis, Mo.~Ill_ . ______________ 100.0 4.1 38.4 24.0 4.6 27.4 1.6
Detroit,Mitht e cn s sam s samemssma it 100.0 27 36.2 30.3 2.4 27.5 .9
San Jose, Calif . _ . ________________._. 100.0 % 17 30.1 271 2.4 38.4 .3
Baltimore, Md____ . ______________._ 100.0 2.9 33.3 22.8 8.4 31.4 11
Seattle, Wash_______________________ 100.0 1.5 43.3 23.9 4.1 26.5 ol
Columbual ONi0s e amrassioermmammmrmrss 100.0 2.0 29.9 29.3 2.5 35.3 .9
Rochester, N.Y_____________________ 100.0 a7l 3743 24.4 3.8 31.6 131,
Cincinnati, Ohio-Ky._.___._____________ 100.0 1.6 38.6 27.6 3.3 27.4 i 15)
) 2003 Vo ey S 100.0 15 37.2 24.1 3.5 31.8 2.0
Albany-Schenectady-Troy, N.Y______. 100.0 .8 28.0 24.8 2.2 43.3 1.0
DX BT I < 100.0 3.3 44.1 27.2 Dl 22.8 .6
Other locations. _ _ ... _______._____ 100.0 2.9 38. 6 26.6 1T 29.2 .9

NotE.—Detall may not add to totals beeause of rounding.
Source: National Seience Foundation, National Register of Seientific and Technical Personnel, 1962.
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TaBLE 1V-6.—Employed engineers, by region and Stale,

1960 census

Reglon and State Number Percent

Al ToRionSbss e e ssmn = 860, 949 100. 0

New: Englandeers masrsspe s s 61, 712 T2
Conneetieut._ . .- ._.____ 19, 620 2.3

W [ R S T 2, 154 .3
Massachusetts. - _ . _________ 33, 354 39
New Hampshire.. _._.___._____ 2, 307 .3
Rhode Island._ . ___.__._________ 3, 026 .4
Vermont._ _ _ . ______________ 1, 251 i |
Middle Atlantie._ . ... .. _.___.___ 187, 949 21. 8
New JerseVe i cmmcmimrtmide 46, 675 5.4
INEW: YORIE armmamn s o n el 87, 524 10. 2
Pennsylvania_ . . _____________ 53, 750 6.2
East North Central .______________ 188, 344 21. 9
Tlinois . _ - _________ 52, 535 6.1
TNARTIR S = v = erimi i m wrmrsas 20, 476 2.4
Miehigan. - - oo _.__ 43, 803 5.1
0 e e L e e 55, 301 6.4
WiSCONSIN. - ice cremimiem e 16, 229 1.9
West North Central - __ ___________ 50, 931 59
Towa__ oo .__ 6, 896 .8
AN S ear s Sy e s 9, 938 132
Minnesota_ oo oo __ 12, 642 1.5

M SEON e = ey g iyt o i 15, 873 18
Nebraska__ - .. ___.____. 3, 597 .4
North Dakota________________ ' 943 .|
South Dakota.. .. __________ 1, 042 .1
South Atlantic_ __ ... ____________ 92, 684 10. 8
Delaware__ - ... ___________ 3, 746 .4
Distriet of Columbia_____..____ 3, 162 .4
BIORIAR: e o= e 16, 110 1.9
(G1T0) - - R S 10, 831 1.3
Maryland__ - _.______________ | 22,050 2.6
North Carolina____..____._____ | 8, 589 | 1.0

693-250 0—65——7
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TaBLE 1V-6.—Employed engineers, by region and State,
1960 census—Continued

Reglon and State Number Percent
South Atlantiec—Continued
South Carolina__ ... ..__..__ 4, 569 . D
VATEIR A pemetts o me svmmtomn e o L 18, 197 21
West Virginia_ .. _______._____ 5, 430 .6
East South Central . . _____________ 31, 160 3.6
AT AT AN oy e v gy cmpprgs gl 10, 829 1.3
Kentueky_ - _____________ 6, 820 .8
B HCAT-" 1) o) R 3, 024 .4
Tennessee_ _ __ . ________..... 10, 487 1. 2
West South Central____ .. ______.___ 60, 490 7.0
Arkansas_ ... _______________ 2,373 .3
 Bo I TE 0 ) Y. TN T, 9, 022 1.0
Oklahoma _ __________________ 9, 006 1.0
T xARbi e L 40, 089 4.7
MOoUNEaIN 2 e ety = 31, 815 307
Arizona .. e 5, 575 .6
Coloradosr e m e e = 9, 564 1. 1
Idaho_______________________ 1, 732 0
207 Kol o1 4V o 1, 571 22
DTN Vo b T 1, 231 =il
New Mexieo. ... ___________ 5, 451 .6
WL 2o oo e e e 5, 005 .6
W OMINE S - S et ey ey o 1, 686 .2
PRCITIC snnmtmrrmme mom oy e s s 155, 864 18. 1
AN BSK R re dvsve mom oy d b o 1, 114 .1
California_ . - . __ . _________ 126, 092 14. 6
WA a2 som oot s 1, 992 2
(B o)1 E R Gy S SN 5, 817 B4
Washingtone:-zoenses somozas 20, 849 2.4

NoTE: Percent detail may not add to totals because of rounding.

Source: U.S. Department of Commerce, Bureau of the Census, United
States Cenaus of Population, 1960, series PC(1)-D, Detailed Characteristics, for

each State.
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Chart IV-2. Engineers employed in the United States, by region, 1960

EAST SOUTH
CENTRAL

[j Less than 5%

a4¢ HAWAII
-~ \ 510 10%
& 10.5 to 20%

@ QOver 20%

Source: Department of Commerce, Bureau of the Census.

TaBLE IV-7.—Employed male engineers, by field of engineering and geographic division, 1960 census

Percent distribution by geographic division
Number of
Field engineers
Total New Middle |East Nortb|[West Nortb| South East South |West South| Mountain | Paclfic
England | Atlantic Central Central Atlantic Central Central
853,738 100.0 7.2 21.8 21.9 5.9 10.8 3.6 7.0 3.7 18.1
50, 895 100.0 7.0 11.5 10.9 7.9 8.5 1.5 7.5 2.7 42.4
40,637 100.0 4.9 26.0 19.6 4.7 13.2 4.9 13.3 2.6 10.8
154, 293 100.0 6.2 18.3 16. 7.6 12.5 5.8 8.6 5.3 19.0
182,413 100.0 7.2 26.3 17.0 5.2 121 3.1 5.5 3.9 19.7
95, 389 100.0 8.5 22.7 27.2 6.1 11.0 3.9 4.9 2.5 13.2
157,660 100. 0 7.7 20.9 30.0 5.2 8.7 3.0 5.2 2.8 16.5
18, 280 100.0 7.2 20.7 33.1 3.0 5.4 4.0 2.3 4.5 10.8
12, 042 100.0 0.8 7.8 6.0 6.4 7:2 3.2 4.1 14.1 10.4
56, 664 100.0 7.9 24.5 28.9 56 8.4 2.6 7.3 2.2 12.6
85, 465 100.0 7.8 21.9 23.5 5.6 11.9 3.0 5.6 3.9 16.8
NoOTE.—Percent detall may not add to totals because of rounding. States Census of Population, 1960, serles PC(1)-D, Detailed Characteristics,

Source: U.S. Department of Commerce, Bureau of the Census, United for each State.
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TaBLE 1V-8.—Empiloyed male engineers, by selected
Standard Metropolitan Statistical Area, 1960 census

Ares Number Percent

All locations._ __ . ___________ 853, 738 100. 0
Selected SMSA’s '________________ 361, 214 42.3
Los Angeles-Long Beach, Calif. 69, 068 81
New: Yoork, -N Ve moieememess 48, 447 57
Chicago, IN__________________ 39, 095 4.6
Philadelphia, Ps.______________ 28, 104 3.3
Detroit, Mich______._________ 27, 462 3.2
Boston, Mass_ _..____________ 20, 150 2.4
Washington, D.C.-Md.-Va_____ 19, 021 2.2

San Francisco-Oakland, Calif___ 17, 992 2.1
Newark; N o coooo e e 16, 520 1.9
Pittsburgh, Ba:: oousm=anail 14, 512 1.7
Seattle, Wash________________ 14, 415 1.7
Cleveland, Ohio._ . ____________ 12, 984 1.5

St. Louis, Mo__._____________ 11, 524 1.4
Baltimore, Md _______________ 11, 045 1.3
Paterson-Clifton-Passaic, N.J_. 10, 875 1.3
Other locations_. - ______________ 492, 524 57.7

1 Includes SMSA's with 10,000 or more eagineers.

NorE.—Percent detall does not add to selected SMSA's total because of
rounding.

Source: U.8. Department of Commerce, Bureau of the Census, United
States Censvs of Population, 1960, series PC(1)-C, Generad Social and FEco-
nomic Characteristics, for each State.

astronomy had earned doctorates, and substantial
numbers held master’s degrees. Only in mathe-
matics and statistics was the master’s degree
predominant (42 percent). As would be ex-
pected, professional medical degrees were signifi-
cant only in the biological sciences (20 percent).

Although less than 3 percent of all scientific
personnel in the National Register had less than
a bachelor’s degree, more than one-fourth of all
personnel in meteorology did not hold a bachelor’s
degree. In all other fields (except the ‘“‘other
fields” category) less than 5 percent reported
not holding at least a bachelor’s degree.

In summary, the predominant degree for each
field of specialization in 1962 was as follows:

Bachelor's Master’s
Agricultural sciences Mathematics and statistics
Earth scllences Ph. D.

Met,eo.ro ogy Biological sciences
Chemistry Piyoholigy

Sanitary engineering

“QOther fields"” Physics and astronomy

Level of Education of Engineers

Information obtained on the educational back-
ground of persons classified as engineers in the
1960 census reveals only the number of years of

TaBLE IV-9.—Scientists in the National Register, by field and highest degree, 1962

Percent distrihution
Scientiflc and technical field Number of
scientists Less than Professional
Total hachelor’s Bachetlor’s Master’s medical Ph.D No report
degree
All fields__ .. ___.__._____ 214, 940 100. 0 207 36. 6 26. 4 2.6 30. 8 1.0
Agricultural sciences_ . __________ 12,389 | 100.0 1.5 53. 4 2512 .3 18. 8 .8
Biological sciences_ _ ____________ 25,554 | 100.0 T 12.1 18. 3 19. 8 48. 4 .6
Paychology - ciccmmre cim mcite simm s1e 16,791 | 100.0 = 31 4.0 34.0 .3 61.3 .2
Earth sciences__________________ 18,725 | 100.0 2.9 49. 8 29. 6 O] 17.2 .5
Meteorology - - oo __ 5,379 100. 0 27.0 46. 5 18. 9 .1 7.0 .6
Mathematics and statisties._.____ 18, 189 100.0 2:2 3L 5 41.6 .1 24. 4 .2
Physics and astronomy.--._______ 25,725 | 100, 0 1.5 319 30.9 il 35.3 22
ChemistEy i oo o oo e o mimmmmioe 54,130 | 100.0 ) 40. 2 20.5 .8 36. 1 1.7
Sanitary engineering.. . __________ 4,923 | 100.0 3.6 56. 1 33.7 O] 4.6 2.0
Other fields_ ______.____________ 33, 135 100. 0 6. 2 54. 0 25. 1 .2 12,7 L7
1 Less than 0.05 percent. Source: Natlonal Science Foundation, National Register of Sclentiflo and

Norz.—Percent detall may not add to totals because of rounding.

Technical Personnel, 1962.
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formal schooling completed. Through a recently
completed special survey of persons classified in
scientific and technical occupations in the 1960
census, carried out by the Bureau of the Census
for the National Science Foundation, information
on the level of degree attained by these engineers
was also obtained.

Of those engineers reporting their academic
attainments, the greatest proportion (47 percent)
held only the bachelor’s degree, although an almost
equal number held no college degree. This latter
finding was in sharp contrast to the very small
percentage of scientists in the National Register
without a degree. Only a small proportion re-
ported a graduate degree—slightly less than 1
percent at the Ph.D. level. (See table IV-10.)
Although there has been increasing emphasis on
graduate work for engineers during the past
several years, the need for formal education beyond
the bachelor’s degree has not become the require-
ment for entry into the profession as much as for
scientific occupations.

With the exception of those engineers classified
as “professors and instructors,” less than 10
percent of the personnel in all other engineering
fields had an advanced degree. In contrast,
half or more of the mechanical and industrial
engineers reported no college degree at all.

Age Distribution
Scientists

The median age for all scientists in the National
Register in 1962 was 38. Data reported to the

Register in previous years have shown a similar
age distribution, indicating an influx of younger
people into most of the scientific fields covered
(chart IV-3). The largest group (38 percent)
reported ages in the thirties, and the group
between ages 40-49 followed with 26 percent of
the total. About 18 percent were under 30,
compared with 5 percent who reported age 60
or over.

Mathematicians and physicists were the young-
est scientists reported in the Register. About
one-fourth or more of them reported ages under 30.
(See table IV-11.) On the other hand, more than
one-fifth of the personnel in sanitary engineering
and the biological sciences were over 50.

FEducational Level and Age. Data from the 1962
National Register indicate that high academic
attainment was not necessarily associated with
older scientific personnel. Although nearly 60
percent of all registrants held advanced degrees,
almost half of those with the Ph.D. were under
age 40, as were more than three-fifths of those with
master’s degrees. (See table IV-12.) The largest
concentrations of personnel with master’s and
Ph.D. degrees were in their thirties, compared
with the age group 3544 for those with the
professional medical degree (mostly M.D.’s but
some D.D.S’s and D.V.M.’s). The 25-34 age
group contained the largest proportion of scientists
with only the bachelor’s degree, whereas nondegree
personnel (requiring additional experience to
qualify for inclusion in the Register) were more
heavily concentrated in the ages 35—44.

TaABLE IV-10.—Percent distribution of engineers in the civilian labor force, by highest academic degree, 1960 census

Level of degree
Engineers Total ! No degree
Bachelor's 2 Master’s Ph. D

IR e e e 100. 0 45.5 47. 4 6. 2 0.9
Professors and instructors 3. ___ __ o o__.___ 100. 0 11. 1 25. 6 43. 3 211
S I e e e 100. 0 47.9 47.3 4.5 .4
) 01 (6T (1 ST R P I SRy SR 100. 0 41. 6 50. 6 7.1 A6
TNAUSRIAL o e i e s s e ayan 100. 0 55. 8 39. 1 C 17 .3
Mechanical . ___ - 100. 0 50. 0 45. 3 4.4 4.8
OUNEEL . sy s o mmes s o gniil S S o ks ity g e 100. 0 41. 6 50. 2 6. 8 S R

|

1 Covers approximately 869,000 persons.

? Includes associate degrees (1.4 percent total) and hachelor's with advanced
work (17.3 percent total).

? Includes professors and instructors in all fields of engineering.

¢ Includes very small number with a professional medical degree.

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

Source: Estimates based on a postcensal survey of professional and tech-
nical manpower conducted for the National Scicnce Foundation by the
Bureau of the Census.
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TaABLE IV-11.—Scientists in the Nalional Register, by field and age group, 1962

Percent distribution by age group
Number of
Sclentific and technical field sclentists
Totai | 20-24 25-20 | 30-34 35-39 | 4044 45-49 50-54 55-50 | 60-64 6569 | 70 and No
over | report
ATV AR s saimam st 214,940 | 100.0 3.4 14.8 18.9 18.8 15.4 10.8 7.4 5.0 3.0 j Hc Y IR, 0.2
Agricultural sciences ... _._._ 12, 389 100.0 4.9 15.3 18.0 17.2 15.3 11.6 8.2 4.8 2.7 1.3 .1
Biological sciences 25,554 | 100.0 2.4 9.6 17.1 19.8 15.9 12.3 9.1 6.3 4.0 2.1 1.3 el
Psychology ... _____ 16,791 100.0 .5 8.1 19.6 23.5 17.4 11.6 7.8 5.4 3.1 1.6 1.2 .4
Earth sciences. 18,725 | 100.0 2.8 13.7 20.7 21.8 14.7 9.3 6.6 4.9 2.8 1.5 1.1 .1
Meteorology ... ... et 5,379 100.0 3.4 13.2 19.2 15.7 4.4 13.2 5.9 3.0 1.1 .3 2 .4
Mathematics and statistics...___ 18,180 | 100.0 3.9 20.1 24.3 19.0 11.7 8.4 5.6 4.0 2.1 s o) .1
Physics and astronomy.......... 25,725 | 100.0 6.8 22.8 20.7 17.9 12.5 6.9 4.9 3.5 2.0 1.0 ol .3
OChomistry .. . oo i fioiioo. 54,130 | 100.0 3.1 14.2 18.2 17.8 16.5 12.0 7.8 5.1 3.1 1.4 a1 =)
Sanitary engineering ... ______ 4,923 | 100.0 2.4 13.2 13.9 16.5| 13.0 1.5 10.9 9.0 5.1 2.4 | 1.7 .3
Other fields.______ L S e 33,135 | 100.0 3.2 | 15.1 17.0 17.8 15.8 11.4 8.0 5.5 3.4 1.5 1.0 .3
| |

NoTtE.—Dercent detall inay not add to totals because of rounding.

Chart IV-3. Percent of scientists and engineers
undcr 30 years of age, by field

(percent) Scientists, 1962
0 9 10 15 20 25 30

Physics & 0T0T0ZAN e
,astmnnmy i
Mathematics &
statistics
Agricultural
sciences
Chemistry :
Meteorology @ .,."vgi,égf;:

Earth sciences

Biological
sciences

Psychology
QOther fields

[percent)

Aeronautical

Electrical

Mechanical
Civil S

Other

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

Source: Natlonal Science Foundatlon, National Register of Sclentlfic and
Technical Personnel, 1962,

Engineers

The median age for employed engineers as
estiinated from the 1960 Census of Population was
38.3—about the same as was estimated a decade
earlier. About 20 percent of the engineers were
under 30, compared with nearly 6 percent who
were 60 or over. The largest proportion of
engineers—34 percent of the total—was in the
age group 25-34. (See table 1V-13.)

In the fields of engineering for which age data
were available, aeronautical and electrical engi-
neers were the youngest groups. Almost one-
fourth of these engineers were under the age of
30, and ounly about 4 percent of the aeronautical
and 9 percent of the electrical engineers were
reported as 55 or older. In comparison, about
18 percent of the civil engineers were 55 or over,
and 19 percent were under 30 (chart IV-3).

Years of Professional Experience of
Scierctists

Variations in the number of years of professional
experience reported by scientists in different
fields partly reflect the rapid growth in some of
the new scientific specializations compared with
the older fields. Owerall, more than half of
the scientific and technical personnel in the
National Register had 10 or more years of ex-
perience, and almost a fourth reported 20 or
more years. Another one-fifth reported 5 to 9
years’ experience, and nearly as many reported
less than 5 years.
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TABLE IV-12.—Scientists in the National Register, by highest degree and age group, 1962

Percent distribution by age group
Number No
Higbest degree of scientists report
Total | 20-24 | 25-29 | 30-34 | 35-39 40-44 | 4549 | 50-54 55-59 60-64 65-69 | 70 and
over

214,940 | 100.0 3.4 14.8 18.9 18.8 15.4 10.8 7.4 5.0 3.0 1.4 0.8 0.2
5,767 | 100.0 2.4 6.4 14.1 15.1 17.6 13.9 12.3 9.3 5.2 2.1 1.3 .4
78,574 100.0 8.7 20.3 18.3 17.1 14.0 9.6 6.2 3.8 252 1.0 .8 .3
56,660 | 100.0 3.2 18.3 21.3 18.8 13.8 9.6 6.6 4.3 2.4 1.0 .5 o2
5,603 | 100.0 B! 5.5 15.0 21.1 18.6 13.8 10.3 6.6 4.7 2.8 1.3 .1
66,133 | 100.0 1 7.1 18.8 21,2 17.9 12.5 8.5 6.4 4.0 2.0 1.3 2
2,113 100.0 1.6 4.4 8.9 11.9 15.0 14.0 16.9 12.3 8.2 3.5 3.0 -4

NoTE.—Percent detaii may not add to totals because of rounding.

Source: National Sclence Foundation, National Register of Scientific and
Technical Personnel, 1962.

TABLE IV-13.—Employed male engineers, by field and age group, 1960 census

Percent distribution by age group
Number of Median
Engineering field engineers age

Total Less tban | 25-29 30-34 35-44 45-64 55-59 60-64 | 65and

24 over
All fields. . _.._______. 853, 738 100. 0 56| 14.7| 19.2 | 32.2 | 17.0 5:'7 3.6 2000 38.3
e o0 ) o ND LA 1T ) 50, 895 100. 0 6.8 17.7 ] 21.7 | 38.0 | 12.2 2.2 1.0 .4 36.0
Civil.___ . ._. 154, 293 100. 0 6.2 13.0/!17.3125.91 19.8 8.2 5.3 4.2 40. 2
BlOCHTICA ]z iy vrnirrorm v et 182, 413 100. 0 6.5 | 17.7(22.0| 30.8| 14.2 5.0 2.9 .9 36. 2
Mechanjeal ... ___._________. 157, 660 100.0 5.4|13.9| 17.8 | 33.5 | 17.2 5.9 4.1 2001 38. 8
Other fields... ... _.__._______| 308,477 100. 0 48| 13.7|18.7| 34.5| 17.8 5.3 3.3 2.0 38. 7

NoTE.—Percent detail may not add to totals because of rounding.
Source: U.8. Department of Commerce, Bureau of the Census, United

Distributions by Field

Wide variations in years of experience were
reported for the personnel in different scientific
and technical fields. (See table IV-14.) Over 36
percent of those in the sanitary engineering field
reported 20 or more years of experience, compared
with 18 percent or less in the fields of physics and
astronomy, mathematics and statistics, and psy-
chology. Only in physics and astronomy did
more than 25 percent of the personnel have less
than 5 years of professional experience.

Educational Level and Experience

Although there is generally no direct correlation
between the number of years of professional ex-
perience and the level of education attained by
scientists, 37 percent of the scientists in the Na-
tional Register with 20 or more years of experience
in 1962 had attained the Ph.D. degree—a
greater proportion than in any other experience
group. On the other hand, 4 percent of those in

States Census of Population, 1960, series PC(1)D, Detailed Characteristics, for
each State.

the 15-to-19-years and the 20-years-or-more cate-
gories did not have bachelor’s degrees, also more
than reported in any other experience group.
(See table IV-15.)

The highest proportion of master’s degrees
(35 percent) was reported by the group of scientists
with 1 year of experience, and the proportions de-
creased with each succeeding group down to 22
percent for scientists with 20-or-more years’ ex-
perience. Nearly a third or more of the scientists
in each experience category reported a bachelor’s
as their highest degree. TFor personnel with a
professional medical degree, the proportion of
registrants holding this degree increased with
their years of experience except for the 20-years-or-
more group, which declined slightly.

Type of Employer of Scientists and
Engineers

About 42 percent of the almost 215,000 persons
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TaABLE IV-14.—Scientists in the National Register, by field and years of professional experience, 1962

Percent distribution by years of professional experience

Bcientific ar.d technical field Number of

scientists
Total 1 year 2-4 5-9 10-14 15-19 | 20 or more { No report
7 W G 1) Lo - P S 214, 940 100. 0 2.6115.020.3(20.7|10.0 23.5 7.9
Agricultural seiences____________________ 12, 389 100.0 | 47| 157 |18 4| 21. 4 9.3 21.3 9.2
Biologieal seienees_..____________________ 25, 554 100. 0 2.3)12.3|20.8(19.7 | 10.8 26. 2 8.0
Psyehology - - - oo . 16, 791 100. 0 1.7 13.6 | 25.6 | 24.5 9.6 17.9 7.1
Barthi#cien 068 . comeeiemn cmaens s cvimmans 18, 725 100. 0 3.0 11.6 | 17.8 | 23.9 8.0 19.1 16. 6
M EONOIORY o= = o i mim = i o = i m o i 5,379 100. 0 3.1113.4(15.9| 19.0| 17. 6 21.3 9.7
Mathematics and statisties. ___ .. ________ 18, 189 1000 | 2.3 (19.1}28.0|20.7| 85 16. 4 B2
Physics and astronomy__________________ 25, 725 100.0 46(22.7|22.3|18.9 8.3 18.1 5.0
OIS Y e comrarsic e St Siae e e 54,130 100. 0 1.8 1145 19.1(20.0 10.9 28.1 5.6
Sanitary engineering_.__________________ 4, 923 100.0| 1.8 11.1]13.1|19.7{ 88 36.2 9.2
Othersfieldsh s rmrraasrmrarm o mm e me e e e 33,135 100.0 2.0 13.117.2 | 20.4| 10.6 26.9 9.9

Note.—Percent detail mnay not add to totals because of rounding.

Source: National Science Foundation, National Register of Scientific and
Technical Personnel, 1962.

TaBLE IV-15.—Scientists in the National Register, by years of professional experience and highest degree, 1962

Percent distribution
Years of professional experience Number of
scientists Less than Professional
Totaf bachelor’s | Bachefor’s | Master's medical Ph. D. No report
degree

ROTAlL oy roren erorofor s Sreysarm ST 214, 940 100. 0 207 36. 6 26.3 2.6 30. 8 1.0

1y CAT OTRLEBEL s oo avora imicm i S i vttt 5, 508 L0040 - |2 22z iciive 46. 4 348 1. 4 17.2 .2
o LI T e 32, 261 100. 0 .6 47.1 30.7 1.6 19. 8 -2
i R i SN S S R P 43, 563 100. 0 1. 4 33. 6 28. 5 2.5 33. 6 .4
1 I P e T T PP 44, 454 100. 0 2.3 35.3 27.0 2.4 32.3 .7
1619 e 21, 537 100. 0 4.2 33.1 23.0 3.8 34. 7 1.2
20 00 101 o)y R e e 50, 608 100. 0 4.0 31. 9 21. 8 3.0 37. 3 2.0
INFE} 0] 707 ol S SR SR SR 17, 009 100. 0 5.7 42. 7 26.0 3.5 20. 2 149

NoTte.—Percent detail :may not add to totals because of rounding.

responding to the National Register in 1962 were
employed in industry or business or were self-
employed—primarily the former.® The fields
with the greatest proportions of scientists in
industry were chemistry and the earth sciences.
(See table IV-16.) The second largest employer

¢ Although the number of seientists in the National
Register was estimated to eomprise somewhat over half
of all seientists employed in the United States in 1962, the
distribution of seientists, by employer, in the Register is
believed to be fairly eomparable to that for the total
group. See c¢h. III for more eomprehensive data on em-
ployment of engineering personnel.

Source: National S8cience Foundation, Nationai Register of 8cientific and
Technical Personnef, 1962.

was educational institutions—colleges, universities,
and high schools—with 28 percent. More than
one-third of all personnel in pysychology, mathe-
matics, and statistics, and physics and astronomy,
and considerably over half of those in the bio-
logical sciences, were employed in this sector.
Somewhat more than 17 percent of the scientists
were government employees—about two-thirds of
these were civilian employees of the Federal
Government, and the other third worked for
State, local, and international governmental
organizations. More than half of the agricultural
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TABLE IV-16.—Scientists in the National Register, by field and type of employer, 1962

Percent distribution by type of empioyer
Number

8clentific and technical fieid ] Miiitary | Nonprofit | 1ndustry Self- Other
scientists Total |Educationai| Federal Other and Public| organiza- and em- and no

institutions Government government| Health tions business | ployed | report

Service

All fields__.______.___ 214, 940 100. 0 28. 1 11. 6 5.6 3.0 44 42 2 2.4 287
Agricultural sciences_______ 12, 389 100. 0 23. 4 36.0 16. 9 1.4 1.0 17.0 2.6 1.7
Biological sciences_ .- ______ 25, 554 100. 0 55. 7 1.0 6.1 322 6.9 11. 4 2.8 2.9
Psychology .- oo . 16, 791 100. 0 45. 6 9.2 13.7 1./6 9.7 10. 2 6.7 3.3
Earth sciences__ ___.___._.__. 18, 725 100. 0 18. 3 13. 4 4.0 1.9 1.0 53.6 247 5.1
Meteorology - - - ccccocaoo-- 5, 379 100. 0 8 4 32.3 1.2 44. 3 2.4 9.8 .3 1543
Mathematics and statisties_.| 18, 189 100. 0 37.5 9.0 2.7 1.5 5.7 40.9 .8 1.9
Physics and astronomy . ____ 25,725 100. 0 36. 2 1912 .4 2.4 8.3 38.3 ) 2.3
Chemistry .- _________ 54, 130 100. 0 20.7 6. 4 1.7 .8 3.0 64. 0 1.1 2.3
Sanitary engineering_ ______ 4,923 100. 0 7.4 6.0 33. 4 7.4 ol 329| 88 3.4
Other fields__ . __.______.___ 33, 135 100. 0 12. 1 10. 9 6.3 25 2.3 60. 3 3.0 2.6

NoTE.—Percent detali may not add to totais because of rounding.

scientists and over one-third of the sanitary
engineers and meteorologists were in government
employment. Nonprofit institutions (i.e., private
foundations, voluntary health agencies, etc.)
employed more than 4 percent of the 1962 regis-
trants, and 3 percent were serving with the
Armed Forces or the Commissioned Corps of the
U.S. Public Health Service.

Age and Type of Employer of Scientists

Information on the age distribution of scientists
working for different types of employers shows
that the largest proportions of scientists in
industry and business, nonprofit organizations,
and ‘“other government” (State and local) were
in their thirties. In the Federal Government
and among the self-employed, those in the 35-44
age group were most numerous, compared with
the 25-34 age group for scientific personnel in
educational institutions. (See table TV-17.)

More than one-third of the scientists in the
military services and Public Health Service and
over one-fifth of those in educational institutions
were in their twenties. However, while almost
one-fifth of the scientists in educational institutions
were over 50, this was true of only about 5 percent
in the military services and the Public Health
Service. The latter situation undoubtedly exists
because of the earlier retirement provisions of the

Source: Nationai Science Foundation, National Register of Sclentific and
Technical Personnel, 1962.

Armed Forces and because few scientists entered
the military as a career 20 or more years ago.

Level of Education and Type of Employer of

Scientists and Engineers

Reflecting the high levels of academic training
required for employment by educational institu-
tions, about 86 percent of all scientists in this area
held advanced degrees and over half had attained
their Ph.D. (See table IV-18) Nonprofit
organizations was the only other area in which
nearly half of all scientists employed had the
Ph. D. degree (chart IV—4).

Industry was the only sector in which half the
employed scientists had only a bachelor’s degree.
About 15 percent of the scientists in the military
services and U.S. Public Health Service reported
less than the bachelor’s degree; however, about
5 percent of the scientists in government agencies
and 7 percent of the self-employed scientists also
had less thau a bachelor’s degree.

Earlier employment surveys provide some perti-
nent data on the educational background of
engineers in industry and State governments.
In 1959, a survey of employment of scientific and
technical personnel in industry showed that 7
percent of all engineers held a bachelor’s or higher
degree in some field. The proportion with degrees
ranged from well over 9 out of 10 in the petroleum
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TaBLE IV-17.—S8cientists in the National Register, by type of employer and age group, 1962

Percent distribution by age group
Number
Type of employer of
selentists | Total | 20-24 | 25-20 | 30-34¢ | 35-39 | 40-44 | 4549 | 50-54 | 55-59 | 60-64 | 65-69 | 70and No
over | report
Aflemployers__.__._...____.| 214,840 | 100.0 3.4 14.8 18.9 18.8 15.4 10.8 7.4 5.0 3.0 1.4 0.9 0.2
Educational institutions..________. 60,319 | 100.0 5.1 17.1 18.2 16.7 13.5 9.8 7.3 5.6 3.7 1.9 .9 A2
Federal Government.__......_ .__ 24,962 | 100.0 2.5 11.8 16.9 17.7 17.0 12.7 10.0 6.5 3.0 1.2 X5 612
Other government._.__.__._ ... ___ 12,031 100.0 2.4 13.6 18.8 19.0 14.4 10.1 8.5 6.5 3.9 1.8 .8 32
Military and U.S. Public Health
SOEVIOB. = ool doi s s e = 6,495 | 100.0 9.3 28.1 18.0 13.6 17.0 8.3 3.5 132 4 m Q] 25
Nonprofit organizations.. _.________ 9,445 | 100.0 2.3 12.9 21.2 22.4 16.3 9.9 6.5 4.1 2.4 1.1 B &)
Industry and business__.___._.__.__ 90,800 | 100.0 2.1 13.8 20.6 20.9 16. 4 11.2 6.9 4.2 2.4 .8 BL) %)
Selfemployed._.... ... ... 5,095 | 100.0 .5 3.0 9.3 16.8 | 17.0 15.3 1.9 9.7 6.7 5.1 4.6 .1
Other employers and no report .. . . _ 5793 | 100.0 9.4 21.1 15.2 13.1 [ 10.0 | 6.3 I 4.5 4.7 4.5 | 52| 5.7 23!
| |

1 Less than 0.05 percent.
NoTE.—Percent detall may not add to totals beeause of rounding.

Chart IV-4. Scientists holding bachelor’s,
master’s, and Ph.D. degrees, by type of
cmployer, 1962

Bachelor's Master's Ph.D.
Educational s
institutions '3/°
Federal i
Government _45%_ W, %
Industry & e s
business =;50/"_~ 5 254’
Nonprofit
organizations

! Includes those with a professional medical degree.

Notge: Excludes those with less than a bachelor’s degree
and those not reporting.

Source: National Science Foundation.

and chemicals industries to about 7 out of 10 in
the machinery and aireralt industries. (See table
1V-19.) A survey of employment in State
government agencies iu 1959 revealed that only
59 percent of the engineers held a degree of
any kind. In higlway and public works de-
partments, where civil engineers are by far the
largest engineering group, only 56 percent had
degrees, compared with almost 8§9 percent in
health and welfare agencies. (See table 1V-20.)
The relatively low percentage of engineers with
college degrees in State highwny depurtments wns
further verified by a survey conducted by the

Source: Natlonal Seience Foundation, National Register of Scientific and
Teebnical Personnel. 1962,

Bureau of Public Roads. Almost 56 percent of
the engineers were college graduates, and nearly
one-tenth of these held degrees in fields other than
engineering. (See table 1V-21.)

In 1960, the Bureau of Labor Statistics con-
ducted a survey for the National Science Founda-
tion nnd the Mathematical Association of America
to obtain information about persons employed in
mathematical work in private industry, the
Federal Government (including the Armed
Forces), nnd nonprofit organizations. Informa-
tion obtained from tne respondents in this survey
showed n nuch higher proportion with advanced
degrees in nonprofit organizations (56 pereent)
than in private industry (34 percent) or in Gov-
erninent (28 percent)—much the same situation
that appeared for all scientists in both the 1960
and the 1962 National Register of Scientific and
Technical Personnel. Substantial varations ap-
peared from the overall industry distribution in
the proportion of employees at each educational
level for the various industries for which inforina-
tion was available. In the chemical industry,
about half the employees had at least one ad-
vanced degree, including 17 percent with the
Ph.D., compared with the insurance industry
where less than 1 percent had obtained the Ph.D.
The highest proportion of persons without a
degree appeared in the machinery industry,
although this industry also had one of the highest
percentages of Ph.D.s in mathematical work.
(See table 1V-22.

Primary Function of Scientists

In addition to the employment information

supplied by scientific personnel in the 1962
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TaBLE IV-18.—Scientists in the National Register, by type of employer and highest degree, 1962

Percent distribution
Type of employcr Number of
scientists Less than Professional
Totai bachelor’s Bachelor's Master's medical Ph. D. No report
degree

All employers_ - .- .- ____ 214, 940 100. 0 2.7 36.5 26. 4 2.6 30. 8 1.0
Educational institutions. .. _._.____ 60, 319 100. 0 .3 13. 4 29. 7 7 517 42
Federal Government._ ___________ 24, 962 100. 0 4.6 45. 6 23.8 1.3 23. 8 .9
Other government_ _ _____.______ 12, 031 100. 0 4.8 39. 9 30.9 .0 20. 0 1.4

Military and Public Health Serv-

1 T TSR P 6, 495 100. 0 15. 1 421 25. 4 6.7 10. 3 By
Nonprofit organizations__________ 9, 445 100. 0 1.6 19. 8 25.1 8.0 44. 9 .6
Industry and business___________ 90, 800 100. 0 255 50. 4 24. 5 .3 20. 9 1.4
Self-employed .. ... ... _______ 5,095 100. 0 6.8 34.4 19. 3 10. 3 26. 8 2.4
Other employers and no report. __ 5,793 [ 100.0 3.1 38.1 317 2.9 23: 1 1.1

NoTE.—Percent detail may not add to totals because of rounding.

TaBLE IV-19.—Engineers holding a bachelor's or higher
degree, by industry, January 1959

Source: National Science Foundation, National Register of Scientific and
Technical Personnel, 1962.

TaBLE IV-20.—Engineers in State governments, by agency
and percent with degrees and licenses, January 1959

Engineers with degrees
Total
Industry engineers
Number | Percent of
total

All industries_ - _____. 615, 400 |482, 300 78. 4
Food and kindred products..| 4, 100 3, 500 85.1

Textile mill products and

AP PATE] vy yerevampm e, vy yvs 3,700 3,100 85. 6
Paper and allied products_._| 6, 400 5,300 82. 8
Chemicals and allied prod-

UGS S e ey e ol 36,600 | 34,100 93.1
Petroleum products and ex-

CEACHION. v toie 27,900 | 26,600 95. 3
Stone, clay, and glass prod-

QLB - o oo ormiesimrotm ittt ke 7, 100 5, 400 76. 3
Primary metal industries____{ 23, 300 | 19, 900 85. 3
Fabricated metal products

and ordnance_ ... _..._.__ 31,800 | 25,100 79.0
Machinery (exeept eleetri-

CA e st it 62, 200 | 44, 000 70. 8
Electrical equipment . _ . ____ 81,300 | 70,700 87.0
Aircraft and parts__________ 83,100 | 59, 700 71. 8
Professional and scicntific

instruments_ . ___________ 19, 000 | 13, 800 72. 4
Other manufacturing indus-

UTES oy pive vapar yosvivavap sy avmes 47,100 | 33, 900 72.0
Construction _ . ____________ 43, 000 | 31, 800 74.0
Transportation and other

public utilities .. _______ 33,700 | 28,300 84. 1
Engineering and architec-

tural services.___________ 53, 500 | 41, 400 77. 4
Other nonmanufacturing in-

(o {17 ) (- 51, 600 | 35, 500 68. 8

NotE.—Percents computed from unrounded data.

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

Total Percent Percent
Agency engineers with with
degrees licenses 1

All agencies_ ________ 28,172 58.7 45. 3
Highway and public works__| 24, 887 56. 0 44.1
Health and welfare._ ... ____ 1,212 88. 7 59. 8
Agriculture and conserva- 724 76. 4 46. 8

{1}{0) 1V e |

Other agencies_____________ 1,349 | 713 52. 6

1 Licensing is not required for most engineering positions in State govern-
ment, and the qualifications required for a license vary wideiy among the
States. Some require a degree or the equivaicnt plus engincering experience
and a passing grade on an examination. Others grant licenses to applicants
without examination or other requirements if they have had engineering
experience.

Source: National Science Foundation, Employment of Scientific and Tech-
nical Personnel in State Government Agencies—Report on a 1959 Survey,

NSF 61-17.

TasLe IV-21.—Educational background of State highway
department engineers, January 1960
Educational background Number Percent

Totaliiz e e et 23, 380 100. 0
College graduates___ . ______________ 13, 030 56. 7
Civil engincer graduates_ ________ 10, 400 44. 5
Other engineer graduates________ 1, 430 6.1
Nonengineer graduates__________ 1,200 5.1
No eollege degree__ - - _._____ 10, 350 44.3

Source: James M. Montgomery and Eimer H. Rehberger, 'Trends in
Highway Engineering Employment: 1960 Inventory of State Highway
Engineering Employment,” In Highway Employment Trends and Require-
ments, Highway Rescarch Board Buli. 296.
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TABLE IV-22.—Percent distribution of employees engaged in professional mathematical work, by type of employer and
educational level, 1960

Type of employer Total ! Less tban Bachelor's Master's Ph. D,
bachelor’s

All employers (selected) ... . _____________ 100. 0 5.8 61.3 25.7 7.2
BV A e IR AT Ay et cvarat v o e 2 e e ety T TS Y 2 YT 100.0 4.7 61.4 26. 5 7.4
Aireraft and: PartB:crmus e rmsemit: piemminse das oS e Su 100.0 5.7 63.3 25.1 5.9
Transportation equipment (except aireraft) ___________ 100.0 2.4 62.5 28.4 6.7
Electrical machinery and supplies____________________ 100. 0 4.9 58.9 27.5 8.7
Machinery, except electrical . __ ______________________ 100.0 5.8 55.6 26.9 11.8
Professional, scientific, and control instruments________ 100.0 1.6 58.0 29.6 10.8
Other durable manufacturing_ _______________________ 100. 0 5.6 58.6 31.0 4.8
Petroleum refining and extraction__ ... ___._..__._.__ 100.0 1.6 58.9 2.1 12. 4
Chemicals and allied produets_ . _ ___________________ 100. 0 3.2 47.1 32.6 17.1
Other nondurable manufacturing_ ____________________ 100. 0 4.1 53.8 31.4 10.7

D S A I O ety et = oo et e T Ty ey = = s S O 100.0 5.2 73.3 20.7 .8
Other nonmanufacturing_ .. ________________________ 100.0 3.3 63.0 27.3 6.4
FederalGovernmenti. - . _zzz ooz commime o 2o mgss cmns mmams 100. 0 9.3 62.4 22.5 5.8
Nonprofit organizations. ... - _____________ 100. 0 w0 43.3 35.3 20.5

1 Covers approximately 9,800 employees of the industries, agencies, and
organizations surveyed.

National Register, the primary function per-
formed at the place of employment was reported.
Nearly half of the scientific personnel in all sectors
combined were in research, development, or de-
sign—35 percent in its performance and 13 percent
concerned with the management and administra-
tion of research and development. With few
exceptions, the largest proportions of scientific
personnel in all fields were involved in this area.
(See table IV-23.)

Almost 16 percent of all the scientists reported
teaching as their main function, as did more than
one-fourth of those in the biological sciences and
mathematics and statistics. The category desig-
nated as production and inspection was reported
by 9 percent. This area includes such activities
as production, inspection, testing, quality control,
sales, operations, and marketing. It was most
important in chemistry and sanitary engineering.

The ‘“other’” functions category includes such
activities as technical writing, field exploration,
clinical and counseling practice, analysis, fore-
casting, and consulting. This group and those
scientists who gave no report on their primary
function made up 18 percent of the total. Over
one-third of the scientists in psychology were
reported in ‘“‘other” functions because of their

Source: National Science Foundation, Employment in Professional Mathe-
matical Work in Industry and Government, NSF 62-12.

clinical activities and more than half of those in
earth sciences and meteorology because of their
field exploration activities.

Type of Employer and Primary Function

Over half of the scientists employed by educa-
tional institutions in 1962 were primarily engaged
in teaching. Most of the others, 35 percent of the
total, were conducting research, development, or
design activities—26 percent in basic research and
about 9 percent in applied research. Although
many university and college scientists are engaged
in both research and teaching, this distribution
reports only the principal work activity in terms
of actual time spent.

The largest group of Federal Government scien-
tists (41 percent) were in research, development,
or design. This was reported as follows: basic
research, 20 percent; applied research, 19 percent;
development or design, 2 percent. One-third of
these Government scientists reported manage-
ment or administration activities, with 21 percent
of the total in research and development manage-
ment or administration. By comparison, in the
“other government” employer sector, the largest
number (32 percent) were in management or
administration, and 23 percent in performance of
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TABLE 1V-23.—Scientists in the National Register, by field and primary function, 1962

Percent distrlbution by primary function
Scientific and technleal field Number of Research, development, or deslgn| Maunagement or
sclentlsts adminlstration Produc- Other
Total Teaching | tlon and | andno
Total ! Basle Applled Inspection | report
research research | Total 2 | Of R&D
All fields___._.___.__ 214, 940 100.0 | 35.2 15.2 14.6 | 22. 4 13.0 15. 8 8.7 17.9
Agricultural sciences.______ 12, 389 100.0 | 26. 5 8.6 17.3 | 49. 8 29. 2 8.2 2.6 12.9
Biological sciences__ __._____ 25, 554 100.0 | 44. 4 29. 2 14.8 | 13. 8 8.6 29.0 1. 8 11.0
BEy chologyie o aeromniame e 16, 791 100.0 | 26. 6 8.1 17.6 | 15. 4 59 22.0 .3 35.7
Earth sciences_____________ 18, 725 100.0 | 14. 3 83 59 13.6 6.5 12. 6 5.1 54. 4
Metcorology - - _ .. _______ 5, 379 100.0 | 180 85 9.2 20.1 6.5 3.9 l 1561 56. 9
Mathematics and statistics._. 18, 189 100.0 | 32. 5 7.9 16.5 | 20. 0 1.1 29.1 857 9.7
Physies and astronomy.____ 25, 725 100.0 | 54.9 28.0 17.4 | 17. 4 14.0 20.0 | 3.7 4.0
(11751 (11 115 o A 54, 130 100.0 | 45.4 20. 7 19.2 | 24.3 16. 8 10. 5 14.7 5.1
Sanitary engineering__ _____ 4,923 100.0 | 16. 5 1.7 3.9 289 6.3 50 150 | 34.6
Other fields_ _ . ____________ 33, 135 100. 0 I 22. 8 | 27 85| 29.0 13. 5 8.6 1752 22. 4

t Includes development or design, not shown separately.
? Includes management or administration of other than research and de-
velopment, not shown separately.

research, development, or design (only 9 percent
in basic research). (See table IV-24.)

Scientific personnel in the military services and
Public Health Service reported the highest pro-
portion (45 percent) in the ‘‘other” functions
category, with many of these scientists involved

NotE.—Percent dctail may not add to totals because of rounding.

Source: National Sclence Foundation, National Register of Scientific and
Technical Personnel, 1862.

in clinical practice and field studies. Another
large group, 28 percent, were in management or
administration; and 18 percent were in research
and development work, with those in research
about equally divided between basic and applied
research.

TABLE 1V-24.—Scientists in the National Register, by type of employer and primary function, 1962

Percent distributlon by primary funetion
S - et Sk LA i
Number of Research, development, or Management or
Type of employer sclentists des), admlinlstration Production| Other
Total . N Teaching an and no
Inspection | report
Total ! Basic Applied Total 2 | Of R&D
research research

All employers. __ . ___ 214, 940 100.0 | 35.2 15. 2 14.6 | 22.5 13.0 15. 8 8.7 17. 8

Lducational institutions____| 60,319 | 100.0 | 35. 26. 1 85| 6.3 2.9 52. 8 .4 5.5

Federal Government._ ______ 24, 962 100.0 | 41.1 19. 6 18.7 | 32. 1 21.0 A9 5.6 20.3

Other government_ ________ 12, 031 100. 0 | 22.7 8.7 1.9 | 31. 7 12. 5 7.0 8.0 30. 6
Military and U.S. Public

Health Serviee. _________ 6, 495 100.0 | 18. 2 8.4 84| 27.8 10. 8 4.3 4.8 44. 9

Nonprofit organizations..__. 9, 445 100.0 | 54. 5 28. 6 21.8 | 21.3 14.7 17 3.2 19. 3

Industry and business______ 90, 800 100.0 | 36.7 7.6 18.5 | 30.2 18.2 22 16. 6 16. 3

Self-employed .. ... ... ____ 5,095 100.0 | 10.9 2.6 5.1 14. 3 6.5 1. 4 5.3 68. 1
Other employers and no re-

POT i asmsistoriismm s seaid Srsiom oo 5,793 100.0 | 23.9 13. 8 7.7 | 11.0 6.1 H. 4 4.1 55. 6

| | | |

1 Inelndes development or design, not shown separately.
? Includes management or administration of other than research and de-
velopment, not shown scparately.

NOTE.—Pereent detail may not add to totals because of rounding.

Source: Natioual Science Foundation, National Register of Scientific and
Technical Personnel, 1962,
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Basic research, the principal function of sci-
entists employed by nonprofit organizations, oc-
cupied 29 percent of them, with another 22 per-
cent performing applied research (chart IV-5).
Management or administration was rcported by
21 percent, with most of them concerned with
rescarch and development.

About 37 percent of the scientists employed in
industry and business reported themselves prin-
cipally involved in R&D activities. However,
only about 8 percent were engaged in basic re-
search. Another 17 percent were in production
and inspection, the category which includes most
manufacturing activities. About 30 percent of
the private industry registrants were in manage-
ment or administration, with 18 percent in man-
agement or administration of research and
development.

Level of Education and Primary Function

Scientists with advanced degrees are frequently
concerned with the fundamental aspects of scien-
tific work. About 43 percent of the scientists in
the National Register with the Ph.D. degree were

Chart IV=5.

Basic Research
[percent)

Source: National Science Foundation.

.\ Nonprofit organizations
{ Educational institutions | .
Federal Government
Industry & business

Other government

Military & 0.5,
Public Health Service

Self-employed

primarily concerned with research, development,
or design; and of these, about three-fifths were
engaged in basic research. (See table IV-25.)
Moreover, scientists with the Ph.D. made up 54
percent of all scientists in basic research. Al-
though management or administration of research
and development was reported as the primary
function of 15 percent of the Ph.D.’s, compared
with somewhat lower proportions with bachelor’s
and master’s degrees in this function, scientific
personnel with only the bachelor’s degree made
up the largest percentage of all personnel in R&D
management, 37 percent. Almost 27 percent of
all Ph.D.’s were primarily engaged in teaching,
and of all scientific personnel in this activity
more than half had obtained the Ph.D. degree.

Scientists with master’s degrees were involved
more in applied than basic research—18 and 13
percent, respectively—while 19 percent were in
teaching, and 20 percent were cngaged in manage-
ment or administration (chart IV-6). Seventy-
one percent of all scientists in production activities
reported the bachelor’s degree. Of the scientific

Seientists engaged in basie and applied research, by type of employer, 1962

Applied Research
[percent)
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Chart IV-6. Functions of scientists, by level of academic degree, 1962

[percent)
mr

% Other

Production &
inspection

@ Teaching

Less than Bachelor's

bachelor’s

Source: National Science Foundation.

personnel with less than a bachelor’s degree, over
half were in the “other functions” category.

Years of Experience and Primary Function

Of the 35 percent of all National Register
scientists in research, development, or design,
more than half reported less than 10 years of
professional experience and over one-fourth had
10 to 19 years’ experience. About 30 percent of
the scientific personnel in basic research had less
than 5 years’ experience, considerably more than
for the same experience group in applied research
as well as for any other function. (See table
IV-26.)

The most experienced of all scientific personnel
were those in management and administration,
particularly R&D management and adminis-
tration. In the latter group, 40 percent reported
20 years or more experience.

Among the scientists in teaching, 40 percent
had less than 10 years of professional experience,
28 percent had 10 to 19 years, and 27 percent
had 20 or more years. The experience distri-
bution for personnel in production and inspection

Master's

Management or administration
(inc. R&D)

- Basic and applied research

differed primarily in the somewhat smaller pro-
portion with 20 or more years of experience.

Age and Primary Function

Both experience and age data reveal that the
highest proportions of younger scientists in the
National Register were primarily engaged in
R&D  activities, particularly basic research.
About 25 percent of the total personnel in re-
search and development were in the 20-29 age
group, and 43 percent reported 30-39. (See
table I1V-27.) Only 10 percent reported 50
years of age or over. Basic research scientists
averaged somewhat younger than those in applied
research. Nearly 30 percent of the basic re-
search group was under age 30, compared with
only about 20 percent of those in applied research
in this age group.

In the teaching category, 51 percent of the
personnel were under 40, and 24 percent were
50 or over. Those scientists primarily concerned
with management or administration reported
more than 26 percent age 50 or over, but only
about 37 percent reported less than age 40, and
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TaBLE IV-25.—Scientists in the National Register, by primary function and highest degree, 1962

Percent distribution
Function Numbher of
scientists Less than Professional
Total bachelor’s Bachelor’s Master's medical Ph. D. No report
degree

All funetions_ ____________ 214, 940 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
Research, development, or design_ 75, 679 35. 2 12. 6 29. 4 36. 0 44. 6 42,9 25. 8
Basic research_____.________ 32, 744 15. 2 2.8 7.9 12. 6 23.9 26. 8 7.4
Applied research_____.__._____ 31, 282 14. 6 5.4 12. 6 17. 6 20. 6 14. 8 12. 9
Management or administration__._ 48, 226 22. 4 23.4 26. 6 19.9 12. 6 20. 2 29.0

Management or administra-
tionof R&D______________ 28, 752 13.0 8.6 13. 2 11. 1 7.9 15. 0 15. 0
TeaChIng e on o v kot s 33, 907 15. 8 1.3 5.1 19. 4 19. 2 26. 8 3.0
Production and inspection_ - _____ 18, 778 8.7 7.4 17.0 6. 6 .4 1.2 18.3
Other functions___. _____________ 34, 471 16. 0 52.5 19. 5 16. 0 22..5 8.1 2i1 7
IO ) o70) o 3, 879 1.8 2.9 2.4 2.1 7 .8 2.2
All funetions_____________ 214, 940 100. 0 2.l 36. 6 26. 4 2.6 30. 7 1.0
Research, development, or design._ 75, 679 100. 0 1.0 30.5 26.9 3.4 37.5 274
Basie research. _____________ 32,744 | 100.0 .5 19.0 21. 8 4.1 54. 1 A5
Applied research____________ 31,282 | 100.0 10 3L5 31,7 3.7 312 - 19
Management or administration___ 48, 226 100. 0 2.8 43. 3 23. 4 1.5 27.7 1.3

Management or administra-
tionof R&D.__________.___ 28, 752 100. 0 1.8 37.2 2257 1.6 35.7 11
yE A ChIN Ziiep o pmar == o 0 el 33, 907 100. 0 .2 11. 8 32. 4 3.2 52.2 52
Production and inspection__.____ 18, 778 100. 0 2.3 71. 3 20.0 .1 4.3 2.0
Other functions_________________ 34, 471 100. 0 88 44. 4 26. 3 3.7 15. 6 1.3
NoO2TEPOTthen con s sz mavr s 3, 879 100. 0 l 4.3 49.0 31.0 1.0 13. 5 1.2
NoTteE.—Percent detail mnay not add to totals because of rounding. Source: National Science Foundation, Nationai Register of Scientific and

Technical Personnel, 1962.

TaBLE 1V-26.—Scientists in the National Register, by years of professional experience, and percent distribution in each
Sfunction, 1962

Percent in each function
Number Research, development, Management or
Years of professional e xperience of or design administration Production No report
scientists | Total Teaching an Other
inspection
Total ! Basic Applied | Total? | Of R&D
research | research
TOtAYs cormratrars s isiorers v i 214,940 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
6, 508 2.6 3.3 4.9 22 .9 .8 3.0 1.9 257 7.1
32, 261 15.0 21.4 25.0 17.3 4.7 4.0 15.9 18.2 12.6 16.9
43, 563 20.3 26.0 25.5 25.9 11.9 11.8 20.8 21.1 19.2 12.8
44,454 2.7 2.4 17. 4 2.1 22.5 23.3 17.9 21.9 22.3 7.2
21, 537 10.0 8.4 7.3 9.6 13.8 14.3 9.9 0.1 9.9 2.4
50, 608 23.5 14.7 13.0 16.9 38.7 39.7 26.5 20.6 21.1 17.7
INOHEDOtE: . oo bR T s 17,009 7.9 5.8 Tevl 5.2 7.5 6.1 6.0 7.3 12.2 36.0
! Includes persons in development and design, not shown separately. NoTE.—Percent detail may not add to totais because of rounding.
? Inciudes management or administration of other than research and Source: National Science Foundation, National Register of Scientific and

devciopment, not shown separately. Technical Personnei, 1962.
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TaBLE VI-27.—Sclentists in the National Register, by primary function and age group, 1962

Percent distribution by age group
Number of
Funetion scientists
Total | 20-24 | 25-29 | 30-34 | 35-39 | 4044 | 45-49 | 50-54 | 55-59 | 6064 | 65-60 | 70and | Norc-
| over port
|
All functions. ... ... 2i4,040 | 100.0 3.4 14.8 18.9 18.8 15. 4 10.8 7.4 5.0 | 3.0 1.4 0.8 0.2
Research, development, or dec- |
L 75,679 | 100.0 4.5 20.8 24.0 19.3 13.6 .5 4.4 2.7 1.6 .8 .5 2
Basie research. . PR 32,744 i00.0 5.7 23.9 4.2 18.3 12.3 6.5 3.7 2.4 1.6 .9 .6 2
Applicd research._......__..._ 31,282 | 100.0 3.2 16.3 23.5 20.8 15.3 8.9 5.4 3.2 1.8 .9 2[5 2
Management or administration.. 48,226 | 100.0 .9 5.1 11. 4 19.2 20. 4 16.9 12.0 7.7 4.2 1.4 .6 2
Management or administra-
tion of research and de-
velopment._ . .. _______. 28,752 | 100.0 .8 4.5 11.3 19.9 2152 16.9 11.6 7.5 4.0 | 1.5 * 52
Teaehing. oo o ooccemocomomccoane 33,807 | 100.0 3.5 12.7 17. 4 17.3 4.1 1.0 8.6 7.0 4.6 2.4 1.1 32
Production and inspection . 18,778 | 100.0 3.7 19.5 20.8 18. 4 13.9 9.8 6.4 3.9 2.3 Bl .4 .3
Other funetions.__ = 34,471 100. 0 2.8 i3.3 i9.4 19.9 15.3 10.2 7.4 5.3 3.2 | 1.3 2
No report 3,879 100.0 15.6 25.6 14.4 9.9 6.5 4.3 3.4 3.7 4.2 5.4 | 6.8 .3

NoTE.—Percent detail may not add to totals because of rounding.

6 percent were in their 20’s. There was no
significant difference for those in management or
administration of research and development.

Scientific personnel in production and inspection
activities were a younger group than those in
management and administration or teaching.
About 23 percent in production and inspection
were less than 30 years old, while 14 percent were
50 or over.

Foreign Language Proficiency of
Scientists

Almost three-fourths of the scientists wlo
reported to the National Register of Scientific
and Technical Personnel in 1962 indicated that
they had some knowledge of a foreign language
(reading, writing, or speaking). (See table IV-
28.) German and French were the two most
frequently cited, by 48 percent and 39 percent,
respectively, as the language of either first or
second proficiency. Spanish was the only other
language in which more than 10 percent reported
some proficiency. Russian and Italian were re-
ported by 6 and 3 percent of the scientists,
respectively.

Almost two-thirds or more of the scientists in
the National Register in every scientific and tech-
nical field except agricultural sciences and sanitary
engineering reported knowledge of at least one
foreign language. Over 80 percent of the scientific
personnel in biology, chemistry, and physics and
astronomy reported such knowledge. (See table

1V-29.)

Bource: National Science Foundation, National Rcgister of Scientific and
Technical Personnel, 1962,

Professional Income and Salaries of
Scientists and Engineers

Information on earnings of scientists and engi-
neers is available primarily from surveys of the
individual scientists and engineers themselves and
from employers. Tlis report draws upon surveys
and studies conducted by both governmental and
nongovernmental sources, including the National
Science Foundation’s National Register of Scien-
tific and Technical Personnel, the U.S. Depart-
ment of Labor’s Bureau of Labor Statistics, the
Engineers Joint Council, the National Society of
Professional Engineers, the U.S. Civil Service
Commission, and the Los Alamos Scientific Lab-
oratory of the University of California. Althiough
the data from these surveys sometiines overlap in
terms of personnel covered, a sufficient amount of
unique detail warrants presenting the information
from all of these sources.

Earnings of Scientists

The National Register of Scientific and Tech-
nical Personnel for 1962 contains data on the basic
annual median salaries associated with the princi-
pal professional employment of full-time employed
registrants.” The 1962 salaries ranged from a
high of $11,000 median for physics and astronomy
to a low of $8,000 for the agricultural sciences and
meteorology. Median salaries for personnel in the
biological and earth sciences, mathematics and
statistics, chemistry, and sanitary engineering
were at the $10,000 level—equal to the median

7 Detailed data from the 1964 Nationai Register on salaries will be available
in a Natlonai Science Foundation report, Reviews of Data on Science Resources
1:2, December 1964, In press.
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TaBLE IV-28.—Foreign language knowledge reported by
scientists in the National Register, by first and second
proficiency, 1962

Foreign larguage Number Percent

Total seientists_____________ 214, 940 100. 0
First language

Total reporting at least 1 language._| 157, 895 73.5
(67219007, | L 66, 297 30.7
Brenghle . . s o 38,182 17.8
SpaRIshl o ams de e oy s S s i 22,701 10. 6
RUasiam s s s i o ey 9, 248 4.3
) (171 DT U S S 3,570 1.7
JAPANEBEE sysz s =emEmm e siowis 1,943 .9
Polish_.______.______________ 1,672 .8
HEbreW: s o nes snpmmins o s 1, 344 .6
Chinese e rom wisommiseran s S 1,119 .5
SwodiBhies aa e na s i s 1,042 .5
(G0 -0c) C R G S| 1,024 .5
PUCI s b oo matian e e 782 .4
Portuguese_.__.______________ 677 .3
Other foreign language________ 8, 294 3.9
NOMREPOTtz orovae srmnie 2 Animrmava sremaraia 57, 045 26.5

Second language

Total reporting second language____| 106, 955 49.8
G ANr e v 37,948 1547
French______________________ 44,702 20. 8
Spanighiaces e memus senissermre 13,788 6.4
Rusgion; ... - cemmmeimremssrime 2,615 152
07 YD O S S 2, 157 1.0
Japanese_ . __ . _____________ 413 22
Poligh! e i avmmes om e o 448 2
5 E] ) ), (e S 494 .2
(111117 - s I 159 L
Swedish.____.________________ 381 .2
(G777 SRR RN S S S 233 il
Duteh.______________________ 346 .2
POTIMEUES0: o o - ommirmmm s = ot 456 | .2
Other foreign language.._.____ ' 2,815 | 1.3

IN[(018 o) 0.0) oL AR 107, 985 | 50. 2

Source: National Science Foundation, Natlonal Register of Scientific and
Technlcal Personnel, 1962,

for all fields. (See table IV-30.) 'The overall
median annual salary reported for 1962 repre-
sented a $1,000 increase over that reported for
1960. Because a number of fields reported in
1960 were combined in 1962, the two sets of data

are not strictly comparable in several ficlds. (See
table IV-31.)

693-250 O—65——8

TABLE 1V-29.—Scientists in the National Register reporting
language knowledge, by field, 1962

Number Percent

Sclentific and technical fieid Total reporting | reporting

language fanguage
All fields-e e coow oo 214, 940 |157, 895 73.5
Agricultural scicnees.______. 12, 389 5, 766 46. 5
Biological sciences_.________ 25, 554 | 21,199 83. 0
Payehology._ - o —oocione 16, 791 | 12, 886 76. 7
Earth sciences_ ... ________ 18,725 | 13,414 71. 6
Meteorology .. _____._.___ 5, 379 3, 437 63. 9
Mathematics and statistics__| 18,189 | 14, 129 T4
Physics and astronomy._____ 25,725 | 21,571 83. 9
ChemiStIYi ot v e swsiosmremaas 54, 130 | 43, 986 81. 3
Sanitary enginecring________ 4,923 | 2,206 44. 8
Other specialties_ __.____.__ 33,135 | 19, 301 58. 2

Source: National Sclence Foundation, Natlonal Register of Sclentific and
Technical Personnel, 1962,

Educational Background and Earnings. In 1962,
the median annual salary for all Ph. D. scientists
in the National Register was $11,000, and in every
field was $10,000 or higher. (See table IV-32.)
QOverall, scientists with the bachelor’s and master’s
degrees were paid about the same salaries; but in
three fields (psychology, earth sciences, and
mathematics and statistics) master’s degree hold-
ers received somewhat less. The main reason the
master’s degree holders appeared to earn no more
in some fields than those with the bachelor’s
degree was that they probably were less experi-
enced than those with less formal education
(chart IV-7).

In most fields, scientists with less than a bache-
lor’s degree who reported to the National Register
indicated salaries equal to or higher than those
with the bachelor’s or master’s. This is primarily
because nondegree personnel require more ex-
perience than those with degrees in order to
qualify for registration in the National Register.

Age and Earnings. The median annual salary
for the youngest National Register scientists,
ages 20-24, was $6,000 in 1962. Successively
higher medians of about $1,000 were reported for
each 5-year age group until age 45-49, where a peak
median salary of $12,000 was attained. Scientists
70 and over were still earning a $10,000 median
salary in 1962. (See table IV-33.) Among the
individual scientific and technical fields, scientists
in most fields appear to have reached their peak
median salaries in the age group 45-49.
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TaBLE IV-30.—Salary distribution of scientists in the National Register, by field, 1962

Scientific and technical field Lower declle Lower quartile Median Upper quartile Upper decile

AR o e e n i i) $6, 000 $8, 000 $10, 000 $13, 000 $16, 000
Agricultural seiences__________________________ 5, 000 7, 000 8, 000 10, 000 12, 000
Biological sciences. .. ... _.__.___. 6, 000 8, 000 10, 000 13, 000 17, 000
By CHOl O8N e oo - o e e S e T 6, 000 8, 000 9, 000 11, 000 15, 000
EarthECleN0e8 cmrreor s s s ma e g i i 7, 000 8, 000 10, 000 12, 000 16, 000
MELEOTOIOZVL - - oot et ot oot ST i e et 4, 000 6, 000 8, 000 10, 000 12, 000
Mathematics and statisties_ .. _________________ 6, 000 8, 000 10, 000 13, 000 17, 000
Physics and astronomy ... __ . ______________ 7, 000 8, 000 11, 000 14, 000 18, 000
LY T L o e R R LI S 7, 000 8, 000 10, 000 13, 000 16, 000
Sanitary engineering. __ .. __ . ___________. 7, 000 8, 000 10, 000 12, 000 15, 000
(0150 g 1) (1 .| S S O IR 7, 000 8, 000 10, 000 13, 000 17, 000

Source: National Science Foundation, National Register of 8cientific and
Technical Personnel, 1962.
NotE: Estimates of 1964 National Reglster median salaries for selected

TaBLE IV-31.—Median annual salaries of scientists in the
National Register, by field, 1960 and 1962

Scientific and technical fleld 1960 1962
median median

VG0 1T (6 1 S — $9, 000 | $10, 000
Agricultural seiences_________________ 7, 000 8, 000
Biological sciences___________._______ 8, 000
Medical sciences... .. ............ 12, 000 } K000
BEyehologys svepsmmnempan cpmrrr 0 oo 8, 000 9, 000
Earth sciences_._ . ______________.___ 9, 000
(Fe0gTaPhYLssm tms e ane = 8, 000 } 10,060
Meteorology. - - __________ 8, 000 8, 000
Mathematics and statistics '.________ 9, 000 10, 000
PRYBICE. it icimraia oo coimrarentey i ey 10, 000
ASITONO MY ersrapumptatmmiasan s Lo o o 9, 000 } 11, 6
ChemiStEyA oo oo o e mrmmrm e s e 10, 000 10, 000
Sanitary engineering_ ___._______._.___ 9, 000 10, 000
Chemical engineering._ . . ____________ 11, 000
Other engincering___________________| 10, 000 10, 000
Otherifieldan . oo e e 10, 000

1 Statistics not included for 1960.

Source: National Science Foundation, National Register of Scientific
and Technical Personnel, 1960 and 1962.

Professional Ezxperience and FEarnings. The
salary pattern of National Register scientists in
relation to years of experience is similar to that
for age distribution. Scientists with 1 year or
less of experience received a median salary of
about $6,000 in 1962, while those with 20 years
or more received twice that amount.

Although there was a spread of only $2,000 be-
tween the lowest and highest median salaries
($6,000 to $8,000) in the different scientific and

fields show the foiiowing: agriculturai sciences, $9,200; bioiogical sciences,
$10,700; psychoiogy, $10,300; earth sciences, $10,300; meteorology, $10,600;
mathematics, $11,000; physics, $12,000; chemistry, $11,000.

technical fields for scientists with 2 to 4 years of
professional experience, the spread widens con-
siderably with more experience. By the time 15
or more years of experience had been obtained,
the range of median annual salaries covered a
spread of $5,000—from & low of $9,000 for agri-
cultural scientists and meteorologists to a high of
$14,000 for those in physics and astronomy.
After 20 or more years of experience, however,
the salary differentials among the various fields
became somewhat smaller. (See table IV-34.)

Type of Employer and Earnings. Self-employed
scientists reporting to the National Register in
1962 generally reported the highest median sal-
aries ($13,000), followed by those in industry
and nonprofit organizations with $11,000. (See
table IV-35.) Salaries of Federal Government
scientists and those employed by educational
institutions were about $1,000 higher than median
salaries of those employed by other government
agencies (State, local, and international). Scien-
tists on active duty with the Armed Forces and
in the U.S. Public Health Service reported the
lowest median annual salaries, $7,000. However,
such personnel received allowances for subsistence,
quarters, etc., which were not included in the
basic salary rate reported.

The general salary pattern for scientists varied
considerably among fields by type of employer.
Nonprofit organizations appeared to pay more
than any other employer to those in the agri-
cultural sciences, meteorology, sanitary engineer-
ing, and the ‘“other fields” category. Scientists
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TaBLE 1V-32.—Median annual salaries of scientists in the National Register, by field and highest degree, 1962

Less than Professlonal
Sclentific and technical field Total bagé);}lg‘;“s Bachelor's Master'’s medical Ph. D.

Al fields_ .- o oo o.o.. $10, 000 $9, 000 $9, 000 $9, 000 | $14, 000 $11, 000
Agricultural sciences_ _ . ____________________._ 8, 000 7, 000 7, 000 8, 000 10, 000 10, 000
Biological scienoes. ..o oo o.oaccocacaoaiocaos 10, 000 7, 000 7, 000 7, 000 14, 000 10, 000
PaY eholofYissios i i i Pl s ey I T (0, DN . 9, 000 8, 000 13, 000 10, 000
Bt BGIeNCEE s s = = m s to S s S e e 10, 000 10, 000 10, 000 9,000 |._.._______ 10, 000
METEOTOIOEIE - iwicioimts =~ it s e vt 8, 000 6, 000 8, 000 Q000! | ti= 2o 12, 000
Mathcmatics and statisties. ... ________________ 10, 000 10, 000 10, 000 9A000! [ oz z = m mimimimam 11, 000
Physics and astronomy___ ____________________ 11, 000 10, 000 9, 000 10,000 |_.__._____ 13, 000
CREMIBURY 2 zizve e m sy o i Sra o s S22 10, 000 10, 000 9, 000 10, 000 12, 000 12, 000
Sanitary engineering_ ... _ _________________.__ 10, 000 10, 000 10, 000 10,000 (... _.____ 11, 000
(0715213 1 61 Co [ ST I NP E I R S 10, 000 9, 000 10, 000 11, 000 15, 000 13, 000

NoOTE.—No median salary computed for groups with fewer than 25 regis-

trants.

Source: Natlonal Sclence Foundation, Natlonal Register of S8clentific and
Technical Personnel, 1962.

TABLE 1V-33.—Median annual salaries of scientists in the National Register, by field and age group, 1962

Age groups (years)
8clentific and technical fleld Total
20-24 25-29 30-34 35-39 4044 4549 50-54 55-59 60-64 65-69 70 and
over

All fields_. ____._..____| $10,000 $6, 000 $7, 000 $9,000 | $10,000 | $11,000 | $12,000 | $12,000 | $12,000 | $12,000 | $12,000 $10, 000
Agricultural sclences__________ 8, 000 5, 000 6, 000 7,000 8, 000 9, 000 10, 000 10, 000 11, 000 11, 000 11,000 i
5, 000 8, 000 8, 000 9, 000 11,000 12, 000 12,000 12, 000 12, 000 12, 000 11,000

8, 000 7,000 8, 000 9,000 10, 000 10, 000 10, 000 10, 000 10, 000 10, 000 9, 000

5,000 7,000 8,000 10, 000 11, 000 12, 000 12, 000 12, 000 13, 000 12,000 12,000

4,000 5,000 7,000 8, 000 9, 000 9, 000 10, 000 10, 000 105000k Soansiba Sl s eakl s

7,000 8, 000 10, 000 11, 000 12,000 12, 000 12,000 11, 000 11, 000 9, 000 9, 000

7,000 8, 000 10, 000 12, 000 13, 000 14, 000 13, 000 13,000 12, 000 11, 000 8, 000

6, 000 7,000 9,000 10, 000 12, 000 12,000 12, 000 12,000 12,000 12, 000 11, 000

6, 000 7,000 8, 000 10, 000 10, 000 12,000 12, 000 12, 000 12,000 12, 000 12, 000

7,000 8, 000 9, 000 11, 000 12, 000 13, 000 13,000 13,000 13, 000 12, 000 10, 000

Nore.—No median salary computed for groups with fewer than 25 regis-

trants.

Source National Sclence Foundation, Natlonal Register of Sclentific and
Technical Personnel, 1962.

TaBLE IV-34.—Median annual salaries of scientists in the National Register, by field and years of professional experience, 1962.

Years of professlonal experlence
Sclentlfic and technical field Total
1 2to4 5to9 10 to 14 15t0 19 20 or more

ATISfeldal == o ez sz avnideas) $10, 000 $6, 000 $7, 000 $9, 000 $10, 000 | 811, 000 $12, 000
Agricultural seiences._ .. ________.__ 8, 000 5, 000 6, 000 7, 000 8, 000 9, 000 11, 000
Biological sciences_. .. ____________ 10, 000 6, 000 7, 000 8, 000 10, 000 11, 000 12, 000
0] (70 (o] g R R P 9, 000 7, 000 7, 000 9, 000 10, 000 10, 000 11, 000
Earth sciences . __ . ___ . _.______.____ 10, 000 6, 000 7, 000 8, 000 10, 000 12, 000 13, 000
Meteorology - o ocamvimacmn c o simmus 8, 000 5, 000 6, 000 8, 000 8, 000 9, 000 10, 000
Mathematics and statisties . ________ 10, 000 7, 000 7, 000 10, 000 12, 000 12, 000 12, 000
Physics and astronomy__._______.__ 11, 000 7, 000 8, 000 10, 000 12, 000 14, 000 14, 000
Chemistry_ .- ... 10, 000 7, 000 7, 000 9, 000 10, 000 12, 000 13, 000
Sanitary engineering_. _____________ 10, 000 6, 000 7, 000 8, 000 10, 000 11, 000 12, 000
Qther fieldarse oz s mmpmem sons = 10, 000 7, 000 7, 000 9, 000 11, 000 12, 000 | 13, 000

Source: Natlonal 8clence Foundation, National Register of Sclentlfic and

Technical Personnel, 1962,
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Chart IV-7. Median annual salaries of scien-
tists, by field and highest degree, 1962

(thousands of dollars)
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Source: National Seience Foundation.

pn0. I

in the agricultural sciences, earth sciences, mathe-
matics and statisties, and sanitary cngineering
employed by the Fedcral Government reported
median salaries equal to those in private industry
in the same fields.

Primary Function and FEarnings. Scientists
primarily engaged in management or administra-
tion were the highest paid group in 1962 with a
median annual salary of $13,000—considerably
more than the average $10,000 for seientists in all

functions combined. The salary rate for those
concerned with the management and administra-
tion of research and development in physics and
astronomy, $16,000, was the highest of all fields.
(See table ITV-36.)

The median salary for scientists engaged in re-
search, development, or design aetivities was
$10,000—the same as for all functions. The type
of research did not appear to have much influence
on salary except in mathematics and statistics
and in sanitary engineering, where scientists in
applied research reported higher salaries than did
those in basic research.

Teaching was the lowest payiug function for
most scientists, although in some fields teachers’
salaries were comparable with other nonmanage-
ment functions. The general exception was
agricultural sciences, where teaching personnel
reported a median salary of $9,000—higher than
any of the other functions performed by agricul-
tural scientists. Another factor affecting the
salary levels of teachers was their academic rank.
(See table 1V-37.) The median salary for full
professors was $12,000, compared with $9,000 for
associate professors and $6,000 for instructors.
In addition, many professors and associate pro-
fessors i1 most fields receive supplemental income
from other sources, such as research, writing, and
consulting.

Earnings of Personnel Employed in Mathe-
matical Work

In a 1960 survey of employment of persons
engaged in mathematieal work, information was
obtained on the annual incomes of sueh personnel.”
Based on responses from approximately 10,000
persons (86 percent men und 14 percent women),
median income was estimated to be $8,500 in 1960;
the median income for women ($6,600) was about
25 percent lower than for men ($8,900). (See
table 1V-38.)

8 National Science Foundation, Employment in Pro-
fessional Mathematical Work in Industry and Government,
NSF 62-12. Persons included in this survey covered
not only individuals with the title of mathematician but
also persons with titles such as computer programecr,
operations research analyst, mathematical stutis.tlcmn,
actuary, rescarch engincer, and engineering analyst if they
were professional personnel engaged in primarily mathe-
matical work.
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TaBLE 1V-35.-—Median annual salaries of scientists in the National Register, by field and type of employer, 1962

Educa- Federal Other Mili Nonprofit | Industry
Scientific and technleal field Total tlonal Govern- govern- |and Public| organiza- an Self- Other
institutions| ment ment Health tlons business | employed | employer
Service

Al ACldS s $10, 000 | $9, 000 | $9, 000 | $8, 000 | $7,000 ($11, 000 [$11, 000 |$13, 000 | $10, 000
Agricultural seiences_____._______ 8, 000 9, 000 8, 000 7,000 |._______ 9, 000 8, 000 9, 000 9, 000
Biological sciences__ .- ________ 10, 000 9, 000 | 10, 000 9, 000 9,000 | 11,000 | 11,000 | 18, 000 10, 000
DSy ChoOlofya s s m s e m 9, 000 9, 000 | 10, 000 8, 000 8, 000 9,000 | 12,000 | 15, 000 9, 000
Earth sciences. . - ... .. __.___ 10, 000 8, 000 | 10, 000 8, 000 6, 000 | 10,000 | 10,000 | 12, 000 10, 000
Meteorology._ _ - oo ___ 8, 000 9, 000 9, 000 9, 000 6,000 | 11,000 | 10,000 |________|[._______
Mathematics and statistics__ ____ 10, 000 8,000 | 11,000 9, 000 7,000 | 12,000 | 11,000 | 18, 000 11, 000
Physics and astronomy.__________ 11, 000 8, 000 | 10, 000 | 10, 000 6, 000 | 13,000 | 12,000 | 15, 000 11, 000
ChemiBULYA « s mre vyt e = e 10, 000 8,000 ! 10, 000 9, 000 7,000 | 10,000 | 11,000 | 15, 000 10, 000
Sanitary engincering__ __________ 10, 000 9, 000 | 10, 000 9, 000 7,000 | 12,000 | 10,000 | 13, 000 11, 000
Other fields.___________________ 10, 000 9, 000 | 10, 000 9, 000 6,000 | 12,000 | 11,000 | 12, 000 12, 000

NoTE.—No median salary computed for groups with fewer than 25 regis-

trants,

Source: Natlonal Seience Foundation, Natlonal Register of Scientific and
Technleal Personnel, 1962.

TABLE 1V-36.—-Median annual salaries of sctentists in the National Register, by field and primary function, 1962

Research, development, or design Management or
admlnlstration Production
Sclentlific and technical field Total Teaching an Other
Inspection
Total ! Basle Applled Total 2 Of R&D
research research
Allfieldse oo oo eeneein $10, 000 |$10, 000 |$10, 000 [$10, 000 [$13, 000 [$13,000 | $8, 000 | $9, 000 $9, 000
Agricultural sciences____________ 8,000 | 8,000 | 8000 | 8,000 | 8000 | 8000 | 9,000/| 7,000 7, 000
Biological sciences__ ... _________ 10, 000 | 10,000 | 10,000 | 10,000 | 13,000 | 14,000 | 8,000 | &, 000 10,000
Psychology _ . . . . __ .. __ ... 9, 000 9, 000 9, 000 9, 000 | 12,000 | 13, 000 8, 000 9, 000 9, 000
Earth sciences. . . ______________ 10, 000 9, 000 9, 000 9,000 | 13,000 | 13,000 8, 000 9, 000 10, 000
Meteorology_ - - ... ______.___ 8, 000 | 10,000 | 10,000 | 10,000 | 10,000 | 12, 000 9, 000 8, 000 7, 000
Mathematics and statistics. . _. .. 10, 000 | 10,000 | 10,000 | 11,000 | 14,000 | 14, 000 8, 000 9, 000 11, 000
Physies and astronomy.__________ 11, 000 | 11,000 | 11,000 | 11,000 | 15,000 | 16, 000 8, 000 9, 000 10, 000
EheIStTyLe - co combiam = e o 10, 000 | 10, 000 | 10, 000 | 10, 000 | 14, 000 | 14, 000 8, 000 9, 000 10, 000
Sanitary engineering._.___._____ 10, 000 9, 000 8, 000 9,000 | 11,000 | 12,000 9, 000 9, 000 10, 000
Other fieldsr . covssmmiama e 10, 000 | 10, 000 lL 10, 000 | 10, 000 | 13,000 | 14, 000 8, 000 | 10, 000 9, 000

' Includes development or design, not shown separately.
? Includes management or administration of other thau researeh and de-
velopment, not shown sepearately.

Both men and women with advanced degrees
received considerably higher incomes than did
those with less cducation—60 percent more for
men with the Ph.D. than with the bachelor’s
degree, and almost 70 percent nore for the women.
This was also true in almost all age groups,
although the difference narrowed for men past
age 40. However, incomes for women at all
educational levels and in all age groups were
consistently lower than for men. The gap between

NOTE.—No median salary comnputed for groups with fewer than 25 reg-
istrants.

Source: National Scieuce Foundation, National Register of Seientilic and
Technical Personnel, 1962.

earnings for men and women widened considerably
with increases in age and experience.

Persons in mathematical work received much
higher incomnes in the insurance industry than in
other segments of private industry, the Federal
Government, or nonprofit organizations. How-
ever, the highest average income ($14,200) was
reported by employees of nonprofit organizations
with a Ph. D. degree.
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TaABLE IV-37.— Median annual salaries of scientists in the
National Register tn teaching, by academic rank, 1962

Academic rank Median salaries

) S T TP IR $9, 000
DENME: o cbnmoins s e i S e 14, 000
RO, OBBOT o et = e e e ey e e e e e 12, 000
Associate professor______________________ 9, 000
Assistant professor. ... _______________ 8, 000
INBEUCHOE. - o e oo oo mciie mimimie e mipmimim i e 6, 000
LA CtUTRer S v e memyemvans mev sy mraravars 8, 000
Research associate. . . __________________ 8, 000
Research assistant___________________.___ 6, 000

Source: Nationai Seience Foundation, National Register of Seientific and
Technicai Personne), 1962.

Employees in the insurance industry without a
college degree, most of whom were engaged in
actuarial work and were associates or fellows of a
professional actuarial society, had higher median
incomes than did those with the bachelor’s and
master’s degrees. (See table 1V-39.) Median
incomes for personnel performing mathematical
work were higher in private industry than in the
Government at all degree levels, but lower for
those without degrees.

The earnings of persons at all degree levels and
in all employment sectors surveyed increased
with age and experience, although the increments
rose much more rapidly in industry than in the
Government. Generally, the peak earnings of
Government employees in mathematical work with
bachelor’s or master’s degrees were reached during
their late 40’s, while employees in private industry
continued to increase their income up through
the age group 55-59. Earnings of mathematics
employees increased much more rapidly in the
insurance industry than in the other segments of
private industry and the Government. After
the age of 35, the disparity in income between
insurance industry employees and employees in
the other sectors continued to widen markedly,
particularly in the older age groups. (See table
IV-40.)

Earnings of Engineers

Data from a survey of the Engineers Joint
Council, Engineering Manpower Commission on
the earnings of engineers with college degrees
(estimated to cover about 25 percent of all
employed engineers) show overall 1964 median
earnings of $10,475. Trend data based on previous

TaBLE 1V-38.—Median annual tncome of persons in mathematical employment in industry and the Federal Government, by
educational level, sex, and age, 1960}

Educational levei Ali age Under 25-29 30-34 35-39 4044 4549 50-54 55-59 60-64
groups 3 25
Alllevels______________ $8, 500 | $6,100 | $7,300 | $9, 100 |$10, 300 |$10, 500 {$10,900 |$11, 000 ($11,600 | $11, 200
Meny oo e sioee 8,900 6, 400 7,400 9,200 | 10,500 | 10,900 | 11,400 | 12,200 | 12,300 11, 400
Women___________ 6, 600 5, 700 6, 600 7, 100 7,300 7, 600 7, 800 7,600 8,400, |-cc-mmme
No degree_____________ 7,900 5, 500 6, 700 7,700 7,900 8, 900 8,900 | 10,000 |* 9,100 | 29,100
I\ Ko1 TR 8, 000 5,700 6, 700 7,700 8, 100 9, 100 9,300 | 10,100 |* 9,600 | 29,600
Women._._________ (v (U] A U (A [ NSO SRR I SRR S e
Bachelor’s degree. _____ 7, 700 6, 100 7, 000 8, 500 9, 300 9,700 | 10,200 | 10,800 | 13, 100 11, 600
MlEnk s et e 8, 100 6, 300 7,100 8, 700 9,700 | 10,200 | 11,000 | 12,500 | 14, 200 12, 500
Women___________ 6,500 | 57001 6,500 | 690 | 7,100 | 7,300 | 7,500 | 7,100 |._______|-cooo___
Master’s degree________ 9,900 | 7,300 8, 300 9,906 | 11,100 | 11,400 | 11,500 | 11,200 | 10,500 {_____._..
Men_______._____ 10,100 | 7,400 | 8,300 | 10,000 | 11,200 | 11,700 | 11,800 | 12,300 | 11,300 {..___.__
Women___________ 8,000 |.___..__ 7, 600 7, 900 7,800 [+ 8,900 |¢ 8,900 (58,700 | 8,700 |_____.__
Ph. D. degree_ ... _____ 13,000 |ooo_____ 10,800 | 12,100 | 13,700 | 14,300 | 14,200 | 13,800 /013,100 | ¢ 13,100
INIEINE | 7oi2 et 13, il00 [ eerteiarar 10,800 | 12,200 | 13,800 | 14,600 | 14,400 | 14,100 |®13,200 | ¢13, 200
WOTTOHE 2 s s o 5 £ 0 0 ) ERETCR, PR S | TN | [SRTASLN| [SUSCIII | SORRNTIRS SNGPIINIT ST NECR
|

' No median income eomputed for groups with fewer than 20 persons.

? Total for all age groups ineludes respondents who did not specify age and
those 65 or over for whom no data are shown because fewer than 20 provided
information.

? Median based on the combined 5-year age gronps, 55-59 and 60-64, as
fewer than 20 persons were in eaeh group.

¢ Median based on the eombined 5-year age groups, 4044 and 45-49, as
fewer than 20 persons were in each group.

# Median based on the eombined 5-year age groups, 50-54 and 55-59, as
fewer than 20 persons were in each group.

¢ Median based on the combined 5-year age groups, 55-59 and 60-64, as
fewer than 20 persons were in eaeh group.

Source: National Science Foundation, Employment in Professional Mothe-
matical Work in Industry and Government, NSF 62-12,
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TaBLE 1V-39.— Median annual tncome of persons in mathematical employment, by principal type of employer and educational

level, 1960
Type of employer Total ! Less than Bachelor’s Master’s Ph. D.
hachelor’s

All employers (selected) . _________________.______. $8, 500 $7, 900 $7, 700 $9, 900 $13, 000
Private inQUBLEY  « osmi oo oo s s m oy e s oot e i 8, 800 7, 800 7, 900 10, 100 13, 300

Insurance industry ... .. _______.._. 10, 900 13, 500 10, 000 13, 000 (O}
Private industry excluding insurance______.___________ 8, 700 7, 600 7,700 10, 000 13, 300
Federal GOVernment. .. - cwioomis armatisis o i Sare Sis <o m = Siaieie 7,900 7, 900 7, 300 9, 100 11, 800
Nonprofit organizations__ . __ .o 9, 400 ) 6, 900 9, 600 14, 200

1 Covers approximately 9,300 employees of the industries, agencles, and
organizations surveyed.
3 No median income computed for groups with fewer than 20 persons.

Source: Natlonal Science Foundation, Employment in Professional Math-
ematical Work in Industry end Government, NSF 62-12.

TaBLE 1V-40.—Median annual income of persons employed in mathematical work, by age, educational level, and {ype
of employer, 19601

No degree Bachelor’s degree Master’s degree Ph. D. degree
Age group Private Private Private Private
{ndustry,| Insur- | Oovern- | Industry,| Insur- | Oovern- | industry,| 1nsur- | Oovern- |industry,| Insur- | Govern-
exclud- ance ment exclud- ance ment exclud- ance ment exclud- ance ment

ing in- ing in- ing in- ing in-

surance surance surance surance
All age groups.......... $7, 900 $7, $10, 000 $7, 300
Under 25 years 5, 800
8, 500
7, 900
8, 400
8, 400
8, 900
8, 100
7,700

1 No median Income computed for groups with fewer than 20 persons,

2 Medians computed for 10-year age groups with 20 or more persons where
there were fewer than 20 {n each of two adjacent 5-year age groups.

3 Respondents were not esked to report thelr precise income hut to check

surveys indicate that between 1953 and 1964, the
total increase in median salaries was about 62
percent. However, although the median salaries
have continued to rise, the rate of peccent increase
appears to have declined in the last several years.
(See table IV-41.)

In engineering colleges, basic teaching salaries
were lower than salaries for engineers in industry
and government. However, total professional
earnings of engineering teachers were higher than
earnings of engineers in government, although
not quite as high as those in industry. Teachers
in technical institutes reported earnings generally
lower than those of any other group.

the appropriate income class. For this group, the median feil in the open-end
class of $20,000 and over.

Source: National Sclence Foundation, Employment in Professional Mathe-
matical Work in Industry and Government, NSF 62-12.

TABLE IV-41.—Trend in the median annual salaries of
engineering graduates, selected years, 1953-1964

Percent increasc
over previous
median salary

Medlan salary !

y157., T $10, 475 2
1962 10, 025 %
1960 oo 9, 650 5
L e ey 8, 800 5
1956 o 7,975 8
i R R SRV | R—

1 Salaries adjusted cach year to compensate for differences in median years
of experience in order to have a comparable series.

Source: Engineers Joint Councll, Engineering Manpower Commission,
Professional Income of Engineers, 1964.
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Professional Experience and Earnings. In 1962,°
the range in median earnings for engineers was
from $6,750 for those with less than 1 yecar of ex-
perience to $12,925 for those who had received
their undergraduate degree 21 to 25 years ago.
Generally, after 25 years of experience, earnings
tended to taper off, although varying for engineers
working for different types of employers. In
industry as a whole, where the range was $6,925
for those with less than 1 year of experience to
$13,775 for those with 36 years or more experience,
peak median earnings occurred at the 26-30-year
level, tapered off slightly at 31-35 years, and
thereafter rose again (chart IV-8). Of the indus-
tries cmploying the largest numbers of engineers
(11,000 or more), the chemical, petroleum, and
utilities industries were the only ones where
median earnings showed a stcady increase through
all successive years of experience. For engineers
in most industries, after 25 years since the attain-
ment of the baccalaureate, earning patterns appear
to fluctuate. The highest median earnings re-
ported were in the primary metal (ferrous) and
petroleum industries—$20,000 and $16,300, respec-
tively—for engineers 36 years or more after the
baccalaureate. (See table IV—42.)

In the government sector, median earnings were
lower than in industry, ranging from $6,225 for
beginners to $10,825 for engineers with 36 years
or more experience. In the Federal Government,
median salaries increased as years of experience
increased up until the 36-year level. In local
government, salaries decreased after 30 years of
experience but rose again for those with 36 years
or more experience. Engineers employed in State
highway commissions (most engineers in State
governments work in this type of agency) had the
lowest salaries at all levels of experience.

Educational Background and Earnings. Earn-
ings of engineers, by level of degree held in 1962,
are also available from the Engincering Manpower
Commission’s 1962 report. As table IV-—43 in-
dicates, earnings tend to increase with the attain-
ment of an advanced degree. Over 40 percent of
the Ph.D. engineers earned more than $15,000,
compared with about 20 percent of the engineers
with the master’s degrce and 11 percent with the

? The 1964 Engineers Joint Council report, Professional
Income of Engineers, 1964, was received too late to include
detailed salary data by years of professional experience,
type of employer, and level of degree.

CHAPTER 1V

Chart IV-8. Median annual earnings of engi-
neering graduates in industry, government,
and engineering eolleges, 1962

annual salary
$14,000
13,000
12,000
11,000
10,000 ——
9,000
8O0 i
FE G Industry
==== Al sectors
1,000 —-— Government
Engineering
colleges’
6,000 T
5,000 L L1t .l
0 5 10 15 20 25 30 35

(number of years since bachelors degree)

*Total professional income shown.

Source: Engineers Joint

Council, Engincering Man-
power Commission.

bachelor’s degree. Among the engineers with the
bachelor’s degree, who comprised well over 80
percent of the total, nearly half earned between
$6,000 and $10,000, while glightly more than the
same proportion of Ph. D.’s earned from $10,000
to $15,000.

Field of Engineering and Earnings. A 1962
salary survey conducted by the National Society
of Professional Engineers of its membership

10 See National Society of Professional Engineers, Pro-
Sessional Engineers Income and Salary Survey, 1962.
Membership in the NSPE is restricted to engincers who
are registered under the engincering registration laws of
the individual States.
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TaBLE 1V-42.—Median earnings of engineering graduates, by type of employer and number of years since baccalaureate
degree, 1962

Nun}ber Mcdian earnings of engineers by number of years since baccalaureate degree
0
Type of employer engineers
covered Less 10 14-16 17-20 21-25 26-30 31-35 36 or
than 1 more
bl st S o| 213,584 | $6,750 | 88,725 | $10,425 | $11,900 | $12,550 | $12,025 | $12,725 | $12,575 | $12,425
Industry e AL 165, 066 6,925 8,000 | 10,625 | 12,300 | 13,050 | 13,650 | 13,675 | 13,650 13,775
Aerospace (missiles, alreraft and parts) ....____| 22,411 7,215 9, 525 11,575 13, 450 13, 950 14,075 13, 625 13, 575 11,850
CHeInicalL: o=t 2 Spdsia. .| 16,055 6,850 8,525 10,175 | 12,225 | 13,375 | 14,400 | 15,150 | 16,525 15,725
Communications (telephone, telegraph, radio
and television hroadcasting)....__.._....__... 8,438 6, 275 8,075 9, 700 11, 900 12,125 12, 600 11,975 12,475 13,225
GONSLEROION: . - c e cmeicionimn o mmimz mnm somsE s, 3,636 6, 700 8, 350 9, 925 11,375 12, 625 12, 700 13, 300 12, 750 12, 80O
Consulting services_ ... ...cooeomommeacacaan 4,215 6, 300 7,925 9,450 11,175 11,475 12,350 12,575 12,775 13, 300
Electrical machinery and electronies. ... ...... 50, 760 7,175 9,025 10,975 12,875 13, 575 14,225 14, 350 15,175 14, 900
Fabricated metai products_.___________________ 2,020 8,775 8,025 9, 200 10, 825 12,375 12, 850 13,175 13,125 13,350
Instrument manufacturing____._________________ 6,041 6,975 9, 12, 050 13,775 14, 825 14, 600 13, 550 14, 250 12, 050
Machinery manufacturing (except electrical) ___. 5,189 6,775 8,125 9, 400 , 11,275 12, 000 12, 400 12, 700 13,100
Mining-smelting (nonferrous).............__.... 1,113 6, 475 7,850 8,850 9, 400 9, 925 11, 600 11, 700 12, 000 11,875
Motor vehicles. . ... 1,482 6,875 8,775 10, 650 (1) (N ) y U] )
BOtTOMUIN. . . oo cnmsmpic e mmmmis mmin s mn o o & o sojen, 14, 507 6, 725 8,150 9, 900 12,025 12, 850 13,975 15,025 15, 425 16, 300
Primary metal (ferrous 705 6, 850 8,675 9,825 11,625 12, 550 12,875 14,900 14, 850 , 000
Raiiroads industries. . _______________ 1,262 6, 350 7,700 8, 900 10, 500 10,725 10, 700 11,350 10,925 11,125
Research and deveiopment activitles_ 11, 667 7,100 9, 800 11,850 13, 575 14,475 14,825 14, 850 15, 550 16,075
Stone, clay, and glass produets...._...... 1,279 6, 850 8, 550 10, 100 11,250 11, 200 11,425 11,775 12,000 12, 800
Utilities (electric and zas)_.___. 11,025 6,750 8,175 9,675 10,825 11,050 11, 475 11, 500 12,575 13,000
Food produets. .. _____..... 655 6,725 7,825 9, 300 8, 850 10, 675 11,425 10, 550 11, 150 11,125
Paper DrOAUCIS s ~oalimme e o s s nan 960 6, 950 8, 000 10, 400 11,825 12,575 12,100 13, 000 12,750 15, 500
Miscellaneous (n.e.c.) 1,646 6, 8,150 9,775 11,450 11, 850 12, 575 13,575 12, 900 12, 900
All government levels. .. ____ . o oooo..o... 41,339 6,225 8, 250 9, 325 10, 425 10, 725 10,925 11,075 11,150 10, 825
Federal Government (civilians only)__....._... 29,056 6,150 8,375 9, 750 10, 575 10, 875 11,050 11, 200 11,275 10, 900
State government.___ 9,011 6, 500 7,750 9,175 9, 950 9,475 9,875 10,275 10, 675 10, 350
Local government Saes 2,372 6, 650 7,715 8, 700 10,075 10, 300 10, 450 10, 625 10,375 11,650
Engineering colleges:
Basic teacbing salaries 5 6, 897 5,050 6,625 8, 000 9,250 10,100 10, 600 10,975 10,725 10, 600
Total professional income._____ i\ 5,425 8,225 10, 125 12, 000 12, 800 13,450 14, 000 13, 000 12,450
Technical institutes:
Basic teaching salaries_.. .. __...______..._..... 5,750 7,000 6,375 8,000 6,750 7,200 7,375 7,250 6, 500
Total professional income 5,750 8, 750 6,375 9, 250 7,250 8,325 8,875 8,375 7,250
Engineering societies.._........._.. 0] 8,250 | 11,780 il 12, 500 11, 000 14, 000 12, 000 15, 500 15, 800

¥ Insufficient data.

NoTteE.—Earnings represent saiaries, including cost-ofliving allowances
and bonuses, but not payment for overtime work. For educationai institu-

tions, both basic teaching salaries and totai professionai incomes are shown.

Source: Engineers Joint Councli, Engineering Manpower Commission,
Professional Income of Engineers, 1962.

TaBLE 1V-43.—Annual earnings of engineers, by level of degree held, 1962

(In percent)

Less than |  $5,000 $6,000 $8,000 $10,000 $15,000 $20,000 $25,000
Level of dngree Total 25,000 to to to to to to and over
$5,999 $7,999 $9,999 $14,999 $19,999 $24,999
Total degrees.__._________ 100. 0 0.2 0. 8 17. 5 26. 5 41. 8 9.9 2:0) 1.3
Bachelor's__ .. .. ______ __ 100. 0 . 9 19.7 28. 1 40. 2 8.2 1.6 1= 1
Magler 8o cxssonrsensemasae 10050 AL 2 17. 3 21..5 49. 8 16. 5 3.0 1.3
Ph.D_o .. | 100.0 0 0] 18 6. 6 49.7 28. 9 9.0 4.4
| |

11.ss than 0.05 percen:.
Norte.—Detaif may not add to totals because of rounding.

covered only a very small proportion, about 3
percent, of the estimated number of engineers
employed in the United States. Although the
survey data may not be representative of the
engineering profession, it provides some earnings

Source: Engineers Joint Councii, Engineering Manpower Commission,
Professionol Income of Engineers, 1962,

information related to a number of factors not
available from other sources. Median earnings,
by branch of engineering, were $11,000 or more
for all except agricultural engineers. Chemical
engineers had the highest median, $12,850; and
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aeronautical, mining and metallurgical, and
“other’’ engineers also earned more than $12,000.
(See table IV-44.)

Type of Employer and Earnings. In 1962,
median earnings for all engineers except those in
State or local government agencies exceeded
$10,000 annually. The highest earnings were in
construction contractor firms, consulting firms,
and the “other” category, which undoubtedly
reflected the large proportions of self-employed
in these fields. This is further substantiated by
the finding that the median income for all the
self-employed (somewhat over 15 percent of all
engineers in the NSPE survey) was $16,920,
compared with $10,920 for salaried personnel.
(See table IV-45.)

Type of Work and Earnings. In addition to
the factors of employment field and employment
status, the type of work performed by engineers
also appears directly related to the amount of
earnings. The highest median earnings ($14,320)
were obtained, as might be expected, by engineers
in executive-administrative work, followed by
those in consulting ($12,990). Those engaged in
construction supervision had the lowest median
earnings ($9,910). (See table IV—46.)

TaBLE 1V-44.—Median earnings of engineers, by field of
engineering, 1962

Field of engineering Median earnings
AERODBUBICAL o i id i o et oy ) $12, 100
Agriculburale s asrma sameee Lone oo 8, 830
GhemiGal = vt o) o bl et ety 12, 830
CiVilrrs svsummas s merpnomemgne i cpme e o 10, 680
Electrical - - _ oo oo e e 11, 990
INANS BT A v smneas wes sy e pmrryhinage - otz 11, 880
Mechanical., o ocrisemierrrr e rrteysarind 11, 660
Mining and metallurgical . _ . _____________ 12, 330
PetToleUm® - o c oo e i cetors o ooy ez ey 11, 620
S AT AR v avetarymrmrmrresaimat =i e 11, 340
Other, unclassified . __ ___._______________ 12, 600

Source: National Soclety of Professional Engineers, Income and Salary
Survey, 1962.

Engineering Teachers and Earnings. The 1962
median salaries and incomes of engineering
teachers are available from a separate report of
the Engineering Manpower Commission.”! Median

1 The report is part of a biennial series of surveys of
salarics and professional income of engineering teachers
conducted by the Engineers Joint Council through its

TaBLE 1V-45.—Median earnings of engineers, by lype of
employer and employment status, 1962

Type of employer and employment status Median earnings
Typec of employer:
INAUSEEYE: - o e iore st et R et $11, 960
Publicutilities . swaocosmen s e oo 11, 380
Federal Government _ _ ______________ 10, 850
State government._______________ ___ 9, 350
County or municipal government._ ____ 9,970
) o BT 57+ o] (N SR 11, 960
Consulting firms . - c=ccoe e cemomz czzes 12, 280
Construction contractor._____._._____ 13, 450
O IETE = v voyarsmmarreyemg vy sy mpi atpepepmg i 12, 280
Employment status:
Self=cMployed: semere com i oinspoptmep 16, 920
JD171) ) (O R e e SO, 10, 920

Source: National Society of Professionai Engineers, Income end Salary
Survey, 1962,

TaBLE 1V-46.—Median earnings of engineers, by type of
work perform-d, 1962

Type of work Me;lian earnings
Executive—administrative_ ______________ $14, 320
DA O8 et e reret S r Te T A vy 12, 160
REACHINEE S e i sl isi oI S A 11, 180
T R I rirmraran e v = et A S e A T v S 9, 940
Production and maintenance_ _.__________ 9, 950
Research and development.______________ 10, 920
Construction supervision_ ________________ 9, 910
ConsUItiNg < v - s o rmerarirrms e e 12, 990
(011 o) O N 10, 040

Source: Nationai Society of Professional Engincers, Income and Salary
Survey, 1962.

1962 salaries of these personnel ranged from $5,800
for instructors to $16,000 for deans. At all
ranks, however, many engineering educators
supplemented their teaching salaries by other
professional income, since total median income
was higher than salary in every instance. Salaries
increased for all ranks between 1960 and 1962,
ranging from 8 percent for instructors to nearly
19 percent for deans. (See table 1V—47.)

The level of degree held by engineering teachers
bears a direct relationship to the salary and in-
come earned in both public and private institu-

Engineering Manpower Commission in cooperation with
the American Society for Engincering Education. The
data in the report arc based on returns from 7,371 engincer-
ing tcachers in public and private colleges and universities
throughout the United States.



CHARACTERISTICS

109

TaBLy 1V-47.—Median salaries and incomes of engineering teachers, by rank, 1960 and 1962

1960 1962 Percent change !
Rank

Median Median Median Median Median Median

salary income salary income salary income
LRV 2 O S N O PN S $6, 100 $7, 500 $6, 700 $8, 700 9.8 15. 6
InSHRUCEOR: oo s i 5 e it s 5, 400 6, 600 5, 800 6, 900 8.0 6.6
Assistant professor.__________________________ 6, 800 8, 500 7, 500 9, 300 10. 3 9.4
Associate professor________.__________________ 8, 200 10, 300 9, 100 11, 300 11. 10. 2
O | BB O T by iy N eyt Lk i oy i e Ly s 10, 500 13, 200 12, 000 15, 000 14. 3 13. 6
Department hewd.__ . _ - czsccimesomaseotermee 11, 700 13, 700 13, 000 15, 000 11. 1 9.5
D) ORI e o e et T T T T o et T i ks At 13, 500 15, 400 16, 000 17, 200 18.5 11 3

1 Percent change based on actual data rather than rounded figures shown.

tions of higher education. Both median salaries
and incomes in 1962 rose significantly with higher
degrees. (See table IV—48.)

The differences in both salaries and incomes
based on degree held were greater in public than
in private institutions. In public institutions
the salaries of doctorate holders were about 48
percent above those of the bachelor’s level, and in
private institutions they were approximately 30
percent higher. The differences in total profes-
sional incomes were even greater between those
with the bachelor's and those with doctorate
degrees—about 59 and 50 percent, respectively,
at public and private institutions.

TaBLE 1V-48.— Median salaries and incomes of engineering
teachers, by type of institution and level of degree, 1962

Source: Engineers Joint Councll, Engineering Manpower Commission,
1962 Salaries and Income of Engineering Teachers, 1968.

degree of experience and responsibility and the
scope of job duties in each occupation category.
Chemists and engineers were among the occupa-
tions surveyed in the professional group.*?

This report shows the median monthly and
annual salaries for chemists and engineers in early
1963 at eight work levels. (See table IV-49.)
These levels progress in scope from the profes-
sional trainee level (I), typically requiring a
bachelor’s degree or the equivalent in education
and experience combined, to the highest level
(VIII), involving a high degree of responsibility
in a broad and complex program. Median annual
salaries ranged from $6,444 for chemists I to
$19,512 for chemists VIII, and from $6,996 for
engineers I to $19,680 for engineers VIII. At level
IV, which included the largest number of em-

T e T ployees in each series,. the salaries. were $10,128

PR — and $10,620 for chemists and engineers, respec-
T | Fea | Suer | i tively. It should also be noted that the BLS

survey covered 270,000 engineers, the largest

I $7,000 | $8,000 | $7,500 | $9, 000 number.' c0vere(.i in any nationwide salary survey.
Master's.. ... ___._ 8,300 | 9,900 | 8,300 | 10, 100 Median salaries increased overall 3.8 percent for
Ph.D. or Se.D____. 10,300 | 12,700 | 10,000 | 13,500 chemists and 4.4 percent for engineers between
1962 and 1963; however, there were considerable

Bource: Engineers Joint Council, Engineering Manpower Commission,
Salaries and Income of Engineering Teachers, 1962.

Salaries of Chemists and Engineers in Industry

For several years, the Bureau of Labor Statis-
tics has conducted a series of nationwide surveys
of compensation for selected professional, admin-
istrative, technical, and clerical occupations in
private industry. The information reflects sal-
aries at different work levels, which indicate the

differences in the range of the increases at various
work levels. As table 1V-49 indicates, the per-
cent increase for chemists at different levels
ranged from 2 percent to about 5 percent, com-
pared with from 2 percent to almost 6 percent for
engineers.

12 For deseription of the occupational definitions at dif-
ferent work levels, see U.S. Department of Labor, Bureau
of Labor Statistics, National Survey of Professional, Admin-
istrative, Technical, and Clerical Pay, February-March 1963,

app. B.
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TasLE IV-49.—Median salaries for chemisis and engineers al different salary levels in privale indusiry, February—March
1963, and percend increase from February-March 1962

Monthly salaries Annual salaries
s Percent In-
Oceupation erease in
Median 1st quartile 3d quartile Median st quartile 3d quartile salaries, 1962
to 1963
Chemzists
Chemisteellissmmmnrmars on oo 81, 537 $492 $582 86, 444 $5, 904 $6, 984 4.3
Chemists IT___ ___________________ 590 546 646 7, 080 6, 552 7,752 4.0
Chemists TTT______________________ 680 621 754 8, 160 7,452 9, 048 4,2
CHeTstE Ve e e 844 752 949 10, 128 9, 024 11, 388 a1
Chemists V_______________________ 1, 022 909 1, 149 12, 264 10, 908 13,788 3L
Chemists VI_____________________. 1,159 1, 034 1, 303 13, 908 12, 408 15, 636 4.8
Chemists VIT . ________.__________ 1, 342 1, 216 1, 558 16, 104 14, 592 18, 696 2.0
Chemistso VI o - mcre s imam sammmms 1, 626 1, 448 1, 813 19,512 17, 376 21, 756 4.4
Engineers
Engineers I____ . _____________ 583 558 618 6, 996 6, 696 7, 416 5 2
Engineeis Ileserriennimsensyressyzsmns 641 602 686 7, 692 7,224 8, 232 l 32
Engineers I1T________ ___________. 743 682 805 8, 916 8, 184 9, 660 3.2
T L ) L A . 885 806 974 10, 620 9, 672 11, 688 4.7
Engineers V. ________ ____________ 1, 033 924 1n5152 12, 396 11, 088 13, 824 5.6
Bigineers Vil s cocn s oo cmasm s 1, 198 1, 045 1, 339 14, 376 12, 540 16, 068 4.8
Engineers VIT_____________________ 1, 426 1,278 1, 572 17,112 15, 336 18, 864 | 3.9
Engineers VBl recnrsvame seamesne 1, 640 1, 461 1, 841 19, 680 17, 532 22,092 | o |

Souree: U.S. Department of Labor, Bureau of Labor Statistics, National
Survey of Professional, Administrative, Technical, and Clerical Pay, February-

Salaries of Scientists and Engineers in the
Federal Government

Detailed information on the salaries of natural
and social scientists and engineers in the Federal
Government is available from a 1962 survey cou-
ducted by the Civil Service Commission. The
survey, covering all departments and agencies,
shows that the average (mecan) salary for all
scientists and engineers employed in the Federal
Government in October 1962 was about $10,200.
(Since October 1962, Federal Government salaries
have been raised several times thereby resulting
in a higher average salary for all scientists and
engineers at present.) According to the Govern-
ment’s occupational series classification systein,
personnel in the physical sciences, engineering,
the health sciences (M.D.s, D.D.S.s, and
D.V.M.’s only), the social sciences, psychology,
and the operations research groups all had salaries
above the average; those in mathematics, the
biological sciences, and geography and cartography
groups, below the average.

Within the physical sciences, the highest
average salary—about $12,700—was earned by
personnel in the general physical sciences serics.

March 1968.

This was considerably higher than the average
for all physical scientists as well as for the average
salaries in the next 3 ranking series—astronomy
and space sciences, physics, and metallurgy—all
of which were above $10,500. Below $10,500
were salaries in chemistry (the group with the
largest number of employees), meteorology,
geology, and a number of the smaller scries.

In the mathematics group, those in actuarial
work and mathematical statistics had higher
average salaries than those in inathematics proper.
In addition, many of the 300 personnel in opera-
tious research probably utilize advanced mathe-
matical training; the salary of nearly $13,800 for
this group was higher than for any other series.
(See table IV—50.)

The overall average salary of almost $10,700
for all the engincering series combined was sur-
passed largely by the salaries in general and ma-
terials engineering. In all of the other engineering
scries, the averages were over $10,000, except in
civil engincering, where the average was slightly
less.

The lowest average salary of the major groups
was about $8,400 in the biological sciences. How-
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TABLE I1V-50.—Mean salaries of scieniists and engineers
employed in the Federal Government, by series, October
1962

Series Number of Mean
persons salary

shobal - oo o o e 144,122 | $10, 225
Physical sciences_ - .. - ____________ 23,043 10, 650
Gencral physical sciences______ 5, 137 12, 681
BRIy SICEk svor mrsaumin e oo jos 4, 596 10, 760
Geophysies. o ..o .- __ 280 9, 925
(0T 1R UL 2 TR 6, 789 9, 563
Metallurgy . . ._._______ 581 10, 653
Astronomy and space scicuces. - 249 11, 069
Motecorology.- -« cccoc oo 2,123 10, 203
Geology - -- .- __.__________ 1, 827 10, 132
GEOAOBYE - crmeiemae ey et e 260 9, 798
Technology_ - - .. __________ 494 10, 167

All other physical sciences_____ 707 9, 099
Mathematics (seleeted categories) - - 5, 163 9, 732
A CEURE A ettt ooy (e e 62 10, 860
Mathematies. .. - .. __________ 2, 532 9, 293
Mathematical statisticians____ 317 11, 006
Statisties_ .- . . ___________ 2, 252 10, 019
Engineering______________.____._.__ 67, 500 10, 680
Gencral engineering.____ . _____ 9, 374 12, 143
Matcrials engineering. ... ____ 601 11,181
AN et e e i o2 e ey 18, 304 9, 974
Mechanieal . _________________ 17, 250 10, 718
Electrical and clectronies__ . __ 14, 721 10, 785
(C101(0) 1o (7| 1, 195 10, 494
Industrial . ________ __________ 2,175 10, 250

All other engincering__________ 3,880 | 10,139
Biological sciences. - ... __._ .. .. ____ 23, 666 8, 440
Biology (general)_____________ 831 9, 027
Agricultural seiences___ _______ 10, 696 8,275
Microbiology and bacteriology _ 1, 051 9,103
Animal seiences_ ____________._ 902 9, 887
Plant seciences.__ . ____________ 1, 550 8, 641
OTeStEyh iy e ey 5, 758 8, 306
Fishery and wildlife scicnces_ __ 1, 345 8,131

All other biological scicnees_ __ _ 1, 533 7, 660
Health (selected categories) .- _ 14, 640 10, 557
Mecdical officer_ .. ____ ______ 11, 202 10, 676
Dental officer__ . ___________ 1, 236 11, 133
Veterinaryeseeecsnmss . 2, 202 9, 637
Social scicnces (selected categories) ___ __5_, 479 | 10, 417
Social science.. ... ._____ 885 9, 762
Keonomies____. ______________ 3, 984 10, 983
History_ . ___. ot e Ay 485 9, 645
Anthropological scicnees_______ 125 9, 625
Geography and cartography_ .. ____| 2, 389 _g,‘liﬁ
Payiclologie sawsimmege 1, 815 10, 639
Opecrations research ._____ . ________ 427 13, 759

Source: National Science Foundation from U.S. Civil Service Commission
data.

ever, alimost 70 percent of the persons in this group
were in the agricultural sciences and forestry,
which had a below average salary. Personnel in
almost all of the other biological series had average
salaries of over $8,000.

Salaries of Scientists and Engineers Engaged
in Research and Development

From the 1964 National Survey of Professional
Scientific Salaries conducted by the Los Alamos
Scientific Laboratory of the University of Cali-
fornia, data have been obtained on median salaries
of scientists and engincers ecngaged in research and
development. The survey eovered personnel in
private industry, research institutes, private con-
sultants, AEC contractors, and Government
laboratories. The 1964 survey provided salary
mformation on 166,000 scientists and engineers
with ecollege degrees. The information was ob-
tained from the employers, not the individual
employees. The fields of degrees reported to the
survey were distributed as follows: engineering,
63.2 percent; chemistry, 13.6 percent; physics,
9.9 percent; mathematics, 5.4 percent; biology,
1.8 percent; metallurgy, 1.2 percent; geology, 0.4
percent; and other fields, 5.4 pereent. Dath on
salary by individual scientific occupation were not
obtained.

Median annual salaries of nonsupervisory and
supervisory personnel, both for those liolding B.S.
or M.S. degrees, and those with Ph. D. degrees,
by selected years of experiencce, are shown in
tables IV--51, 52, 53, and 54.

As might be expeeted, the highest salaries are
shown for supervisory employees holding Ph.D.
degrees, the lowest for nonsupervisory employees
with B.S. or M.S. degrees—$18,084 eompared with
$10,776. It appears that supervisory employees
in research and development are likely to
eommand higher salaries than others whether
they have obtained the doetorate or not, although
the attainment of a doctorate is associated with
a higher salary level within both groups. There
is a greater gap between B.S.-M.S.-level and
Ph.D.-level employees in nonsupervisory eapaci-
ties than among similar employees in supervisory
capacities. The difference for nonsupervisory
personnel amounts to about $3,200, but for
supervisory personnel only $2,200. Supervisory
employees with B.S.-M.S. degrees had median
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salaries greater by $1,900 than those of non-
supervisory employees with the Ph.D. For both
supervisory and nonsupervisory employees regard-
less of level of degree held, private consultants
and AEC contractors paid the highest salaries
(chart IV-9).

Although, in general, median salaries rose with
increasing experience (assumed from the number
of years since the B.S.), in most cases a fluctuation
occurred in the middle years of experience, where
median salaries did not necessarily rise in a steady
progression,

Chart IV-9. Median annual salaries of R&D seientists and engineers, by selected type of
employer, 1964

(thoosands of dollars)

20
Scientists and engineers with:
Supervisory employees G BS. and/or MS.
Ph.D.
18 — i
16
Nonsupervisory
employees
N

Private industry

Research institutes

Private consultants

AEC contractors Government laboratories

Source: University of California, Los Alamos Scientific Laboratory.
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TasLE 1V-51.— Median annual salartes for nonsupervisory employees in research and development holding a B.S. or M.S.
degree, by type of employer and by selected years since B.S. degree, 1964

Medlan salaries by number of years since bachelor’s degree

Num-
Employer ber of
persons| Total }].essl 5 10 12 13 14 15 16 17 18-22 | 23-27 | 2832 | 3337 | 3842
than
All employers_|125, 414 |$10, 776 | $7,416 |$10,068 ($11,796 ($12,336 [$12, 576 ($12, 624 |$13,020 |$13,368 |$13, 176 1$13,464 |$13, 572 ($13,356 |$13,044 | $12, 684
Private industry.._.; 93,679 | 10,860 | 7,536 | 10,116 | 11,880 | 12,456 | 12,744 | 12,768 | 13,152 | 13,452 | 13,260 | 13,512 | 13,644 | 13,464 | 13,152 | 12,048
Reisearehlnsulmm_ 4,470 | 9,768 | 6,300 | 9,216 | 10,800 | 11,688 | 12,180 | 12,432 | 12,324 | 12,204 | 11,544 | 12,732 | 13,776 | 12,360 | 12,300 | 12,048
Private consult-
BTSN o - oy 2,501 | 11,112 | 5364 | 9,816 | 12,096 | 12,384 | 12,888 | 13,752 | 13,332 | 13,368 | 14,544 | 13,176 | 13,680 | 13,848 | 15,444 | 11,400
AEC contractors...| 8,184 | 11,202 | 7,548 | 9,804 | 11,760 | 12,360 | 12,372 | 12,492 | 12,984 | 13,392 | 13,152 | 13,572 | 13,560 | 13,692 | 12,744 | 12,048
Government labo-
ratorfes.......... 16,580 | 10,380 | 6,912 | 10,152 | 11,580 | 12,036 | 12,204 | 12,204 | 12,456 | 12,072 | 12,624 | 13,308 | 13,068 | 12,684 | 12,300 | 11,688

Source: Los Alamos Selentifie Laboratory, 1964 National Survey of Professional Scientific Salaries.

TasLe IV-52.—Median annual salaries of nonsupervisory employees in research and development holding a Ph.D. degree,
by type of employer and by selected years since B.S. degree, 1964

Employer

Allemployers __..____

Private industry__..____._._
Researeh Institutes.
Private consultants._
AEC contractors. . .________
Government laboratorfes__ .

Num-
ber of
per-
sons

13, 408

Median salarles by number of years since bachelor’'s degree

$13, 968

Total

34 5

$11,832

$11,856($13, 128814, 676{$14, 928

10 15 16

17

18

19

20

21 22

23-27 | 28-32

3337

38-42

$15, 456

$15, 432

$14, 832(815, 516

15, 624 $15, 684

$15, 732;$16, 260,816, 272($15, 444

8,072

669| 12, 756

12,168] 11, 952| 13,248| 14, 532| 14,772
8 400| 11, 718| 10,728| 14,052 14,304
12, 600 12,600{ 12,300{ 15,744| 16, 200
12, 048( 11, 580| 13, 488| 15,180| 15, 672
11,184 9,900| 12,084] 14,004] 14,280

15, 060
16,872
16, 200
16, 020)

13, 500

15,540( 14, 604| 15, 552
14, 400| 13,704
15,300/ 18, 500

12, 504

18, 800/

15,360 15, 744

14,244

16, 236

13,428 13, 044

15,612| 15,624
15, 600| 15, 540
14, 700( 17, 700
16, 04| 16, 464
13, 200{ 14,304

15, 612( 16,332 16, 344
15, 540 186, 344

15, 708

15,996] 13, 044
18, 728( 17, 100| 17, 400| 20, 400
18,320| 15, 600| 16, 200( 16, 404
14,400( 14,736( 15, 000( 14,700

Source: Los Alamos Seientifie Laboratory, 1964 National Survey of Professional Scientific Salaries.

TABLE 1V-53.— Median annual salaries of supervisory employees in research and development holding a B.S. and/or M.S.
degree, by type of employer and by selected years since B.S. degree, 1964

Num- Medlan salarfes by number of years since bachelor’s degree
Empioyer ber of
per-
sons | Total 5 10 15 16 17 18 19 20 21 22 23-27 | 28-32 | 33-37 | 3842 | 4347
All employers.__ .. 22, 118/$15, 800/ $11, 964 $14, 388|516, 260/ $16, 728:$16, 776{$17, 424|517, 100|$17, 280{$17, 220{$17, 268/$17, 256/$16, 872/$17, 100{$17, 532|817, 808
Private Industry____________| 16,493 16, 164| 12, 660( 14,736/ 16,632) 17,112] 16,992| 17,928| 17,208 17,592 17,508 17,784 17,712| 17,124 17,568/ 18,300| 18, 204
Researeh institutes. __ 537| 15,360 9,432| 14,244| 15,600 16,404/ 16,296| 15, 000| 15, 000! 13, 500 15,900 17,928( 17,772| 16,644  15,000f 15,000(.......
Private consultants__. 454| 16,800/ 9,804/ 15,672 17,460 17,400{ 17, 100| 17, 400| 17,100 18,300; 18, 000{ 17,172| 18, 084| 19, 500/ 18, 600; 18, 800; 15, 900
AEC contraetors_ _________ 1,118| 16, 524( 11,400/ 13, 548| 16, 212| 16,206| 17,016 16, 704! 17, 772| 17,520] 17, 784! 18, 000| 17,676/ 17,652| 17,100 16,800 ______
Government laboratories...| 3,516 14, 496| 11, 532( 13, 344I 14,760{ 15,408 14,868 16,380 15,300/ 15,816 16,572 16,200 15,924| 16,284/ 16,248 14,040, 13,800
Source: Los Alamos Sefentific Laboratory, 1964 National Survey of Professional Scientific Salaries.
TasLE 1V-54.— Median annual salaries of supervisory employees in research and development holding a Ph.D. degree, by
type of employer and by selected years since B.S. degree, 1964
Num- Median salarfes by number of years since bachelor’s degree
Employer ber of
per-
sons | Total 5 10 15 18 17 18 19 20 21 22 23-27 | 28-32 | 33-37 | 3842 | 4347
Allemployers_ _____ _| 5,040 $18, 084/$15, 444|815, 240!517, 256/$17, B08|$18, 324, $18, 606/ $18, 504 $18, 696/$18, 552/$19, 140/ $19, 116{$19, 500 $20, 040,819, 572/$19, 272
Private industry____ 3,243 18, 348| 16,200| 15,660 17,280 17,988 18, 624! 18,948 19, 044| 19,272| 18,756 19,368| 19,272| 20,136 20,700 20,220 19, 644
Researeh instltutes_______ 540| 15,924| 11,196 11,352| 16, 428| 15, 528| 16, 500| 16,200 14,700 15,972| 17,796/ 16, 200| 17, 544| 18,300 19, 500( 16, 644| 12, 000
Private eonsultants______ 170, 18,876/ ... ... 18,000( 18, 600| 19, 200/ 19, 944! 19,800( 19,200( 18,300 21, 696, 20,400} 21,060 19,044 21,600| 16,800/ 17, 400
AEC contraetors_________. 707| 18,720(.______ 14,700! 18,132} 18,600, 19, 140 18,972! 18,252( 19,128 18,660 18, 000! 20,004 19,692 19,872| 21,300| 19, 500
Government laberatories. I 371| 16, 602) 15,606, 14,100, 14,916/ 15 000 16,428( 17,700] 15 900| 18, 072| 16, 944| 18,600 17,100 17,292 18,204 16,800 17,100

Source: Los Alamos Sclentifie Laboratory, 1964 National Survey of Professionat Scientific Salaries.
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The range in medians among emplcyees with
varying yvears of experience was greatest for
B.S.-M.S. scientists in nonsupervisory positions,
with a difference of about $6,200 ($7,416 for those
with less than 1 year of experience and $13,572
with 23-27 years of experience).

For Ph.D. em-

CHAPTER 1V

Technical Notes

ployees in supervisory positions, the range was
from about $4,600 to $15,444 for those with 5 years
of experience to more than $20,000 for those at the
highest level after 33-37 years of experience.
However, in both cases the differences varied
considerably by type of employer.

The information from the National Register of Scientific and Technical Personnel
presented in this rcport shows characteristics of scientific personnel by the scientific and
technical fields with which they are associated. The listing below shows the subficlds
included within each broad scientific and technical field. The following Specialties List
sent to each respondent in the 1962 National Register presents a finer breakdown of the

scientific subfields.

Agricultural sciences
Agronomy
Animal husbandry
Fish and wildlife
Forestry and range sciences
Horticulture
Soil specialties

Biological sciences
Anatomy
Bacteriology
Botany
Ecology
Entomology
Genetics
Immunology
Nutrition
Pathology
Pharmacology
Physiology
Phytopathology
Virology
Zoology
Biology, other
Biophysics

Psychology

Clinical psychology
Counseling and guidance
Developmental psychology
Educational psychology
General psychology

Industrial and personnel psychology

Personality
Programmed learning
School psychology

Social psychology

Psychology, other

Experimental, comparative, and physi-
ological psychology

Psychometrics

Earth sciences

Geochemistry

Geodesy

Geology

Paleontology and paleobotany

Solid-earth geophysics

Geography

Hydrology

Oceanography

Atmospheric, lithospheric, and hydro-
spheric specialties, other

Meteorology

Atmospheric dynamics, chemistry and
physics

Climatology

Synoptic meteorology

Area specialization

Meteorological instrumentation

Mathematics and statistics

Algebra

Analysis and functional analysis
Geometry

Logic

Mathematics of resource use
Number theory

Numerical methods and computation
Topology

Probability
Statistics
Mathematics, other

Physics and astronomy

Acoustics

Atomic and molecular physics

Electromagnetic waves and electron
physics

Elementary particle physies

Mechanics

Nuclear structure physies

Optics

Physics of fluids

Solid state

Theoretical physics

Thermal phenomena

Physics, other

Astronomy

Electronics

Chemistry

Analytical chemistry

Inorganic chemistry

Organic chemistry

Chemistry, other

Agricultural and food chemistry
Biochemistry

Physical cliemistry

Sanitary engineering

Other fields

Aeronautical engineering



Ceramie engineering
Chemieal engineering
Civil engineering
Eleetrieal engineering
Engineering mechanies
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Industrial engineering

Meehanieal engineering

Metallurgy and metallurgieal
neering

Mining and petroleumn engineering

engi-
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Other engineering
Photogrammetry, photointerpretation,

eartography

Soeial seienees, humanities and other

specialties

Specialties List for use with National Register of Seientific and Technical Personnel

ATMOSPHERIC, LITHOSPHERIC,
AND HYDROSPHERIC SPE-
CIALTIES

Atmospheric Dynamics, Chemisiry and
Physics

3001—Aeronomy

3002—Airglow

3003—Atmospheric ehemistry

3004—Atmosphcrie electrieity

3005—Atmospherie opties and aeous-
ties

3006—Atmospheric thermodynamics

3007—Aurora

3008—Cloud and precipitation physies

3010—Composition

3011—Dynamics of atmospherie mo-
tion

3012—Magneto hydrodynamies

3013—Planetary stmospheres

3014—Radiation

3015—Solar-terrestrial relationships

3016—Turbulenee and diffusion

3009—Other (specify)

Climalology
3101—Bioelimatology
3102— Mieroelims.tology
3103—Paleoelimatology
3104—Physieal elimatology
3105—Synoptie elimatology
3109—Other (specify)

Synoplic Meteorology
3201—Hydrometeorology
3202— Mesometeorology
3203— Mierometeorology
3204—Numerieal analysis and predie-
tion
3205—Observaticns
3206—Radar meteorology
3207—Weather analysis
casting
3209—Other (speeify)

and fore-

Area Specializations

3301—Agrieultural meteorology
3345—Air pollution
3302—Aviation meteorology
3303—Marine meteorology

693-250 O—65——9

3304—Polar meteorology
3305—Tropieal meteorology
3309—Other (specify)

Meleorological Instrumenialion

3401—Automatie data sensing systems

3402—Balloon sounding systems

3403—Radar and radio instrumenta-
tion

3404—Rocket sounding systems

3405—Satellite instrumentation

3409—O0ther (speeify)

Geochemistry

1001—Cosmoehemistry
1002—General inorganie geochemistry
1003—Isotopes and geoehronology
1004—DMineral synthesis and stability

relations of minerals
1005—Organie geoehemistry
1009—Other (speeify)

Geodesy

1101—Earth motions

1102—Geodetic instrumentation
1103—Geodetic surveying
1403—Gravity

1104—Navigation, geodetie astronomy
1109—Other (specify)

Geology

1201—Areal geology
1202—Engineering geology
1203—General field geology
1204—Geology of ground water
1205—Geology of mincral deposits
1206—Geology of petroleum deposits
1207—Gecology of solid fuels
1208—Glacial geology
1210—Geomorphology
1211—Mineralogy and erystallography
1212—Petrography and petrology, ig-
neous and metamorphic
1213— Petrography and petrology, sed-
imentary
1214—Photogeology
1215—Stratigraphy
1216—Structural geology, igneous and
metamorphic

1217—Struetural geology, sedimentary
1209—Other (specify)

Paleontology and Paleobotany

1301— Micropaleontology
1302—Paleobotany
1303—Palcontology, invertebrate
1304—Paleontology, vertebrate
1305—Palynology

1309—Other (speeify)

Solid-Earth Geophysics

1401—Geomagnetism and eleetrieity
1402—Geophysical surveying
1403—Gravity

1404—Heat flow

1405— Physical properties of materials
1406—’hysics of voleanoes
1407—Seismology, indueed vibrations
1408—Seismology, natural vibrations
1410—Teetonophysics

1409—Other (speeify)

Geography

1501—Biogeography
1502—Cultural geography
1503—Economie geography
1504—Historical geography
1505—Military geography
1506—Philosophy of geography
1507—Physiecal geography
1508 —Politieal geography
1510—Regional geography
region)
1511—Theoretieal geography
1512—Toponymy
1509—O0ther (speeify)

(specify

Hydrology

1601—Chemistry of water
1602—Erosion and sedimentation
1603—Evaporation and transpiration
1604 —Glaeiology

1605 —Ground waters
1606—Preeipitation

1607—Snow, iee and permafrost
1608—Soil moisture

1610—Surface waters

1609—Other (specify)
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Oceanography
1701 —Biological occanography
1702—Chemical oceanography
1703 —Descriptive oceanography
1704 —Hydrography
1705—Ocean-bottom processes
1706 —Physical oceanography
1707—Sea~-air interactions
1708—Shore and near shorc processes
1710 —Undcrwater sound
1709—Other (specify)

1909— Atmospheric, lithospheric, and
hydrospheric specialties, other
(specify)

BIOLOGY

Piease use the specific speciaities and the four-
digit codes. A number of biologicai speclalties, at
the end of this biology section, appropriate to more
than one subfield, have only two digits. Please
indicate your appropriate subfleld and specialties
as follows: If your biological subfieid i3 bacteri-
ology (7X) and your specialization is metaboiism
(-.80), code as 7X80; however, if your bioiogical
subfleld is physiology (78) and your specialization
is metaboiism (._80), code as 7880.

Anatomy
7Y01—Comparative
7Y02—Gross
7Y03—Microscopic
7Y04—Neuroanatomy
7Y05—Systemic
7Y06—Topographic

Bacteriology
7X01—Bacterial metabolism

7X02—Bacterial physiology
7X03—Microbial processes

Botany
7001 —Bryology
7002—Dendrology
7003 —Mycology
7004 —Nutrition and growth
7005—Parasitology
7006—Phycology
7007—Plant anatomy
7008 —Plant physiology
7010—Pteridology
7011—Systematics of higher plants

Ecology
7101—Animal ecology
7102—Plant ecology
7103—Zoogeography

Entomology
7201 —Agricultural
7202—Apiculture
7203—Control, chemical
7204—Control, other
7205—Forest

CHAPTER 1V

7206—Insect pests

7207—Inscet physiology, morphology

7208 —Medical

Genetics
7301—Animal
7302—Human
7303—Microorganisms
7304—Plant

7305—Population studics

Immunology

7401 —Antibody formation

7402 —Antigens and antibodies

7403—Antigens—antibody reaction

7404—Complement

7405—H ypersensitivity

7406 —Infection and resistance

7407 —Interference; latency

7408—Tissue antibodies;
bodics

Nutrition

7501 —Animal nutrition
7502 —Clinical nutrition
7504—Nutrient value of foods

7505—Requirements and deficicncies

Pathology

7601—Clinical
7602—Comparative

7603—Cytopathology, histopathology

7604—Experimental

Pharmacology

7701—Chemical pharmacology
7702—Chemotherapy
7703—Drug enzymology

7704—Experimental therapeutics, clin-

ical
7705—Industrial chemicals
7706 —Neuropharmacology
7707 —Pharmacodynamics
7708—Psychopharmacology
7710—Toxicology

Physiology
7801—Neurophysiology
7802—Reproduction
7803—Rcspiratory

Phytopathology

7901 —Bacterial

7902 —Diseasc control, chemical
7903— Disease control, other
7904—Fungal

7905—Host resistance

7906—Nematodal
7907—Physiogenic
7908—Viral

Virology

8 YO1—Arbor viruses
8Y02—Enteric viruses

autoanti-

8 YO3—Pox viruses
8 YO4—Respiratory viruses
8Y(5—Tumor viruses

Zoology

8X01—Herpetology
8X02—Ichthyology
8X03—Invertcbrate
8X04—Mammalogy
8X05—Ornithology
8 X06—Parasitology
8X07—Protozoology
8X(08—Vertebrate

Agronomy
8401—Crop breeding, hybridization
8402—Crop management
8403—Ficld crops
8404—Pasture and forage crops
8405—Seeds
8406—Turf and ornamental crops
8407—Weed control

Animal Husbandry
8501—Large animal
8502—Poultry
8503—Small animal

Fish and Wildlife
8601—Controls
8602—Food habits
8603—Habitat influcnces
8604—Population dynamics
8605—Propagation and management

Forestry and Range
8701—Erosion control
8702—Forcstry management
8703—Forest products
8704—Forest protection
8705—Irrigation
8706— Range management
8707—Silviculture
8708—Watershed management

Horticulture

8801—Floriculturc and ornamentals
8802—Fruits
8803—Vegetables

Other Biological Specialties

7 CREEEEE Anatomy
7. —— Bacteriology
o AT Botany

7 RN Ecology

T mreyrers Entomology
73 . Genetics

i SR Immunology
T/ Nutrition

7/ PR Pathology
T e 1t Pharmacology
7 — Physiology

74D SR | Phythopathology



(. SR Zoology

84 _____ Agronomy

85 sisains Animal Husbandry

{5 O Fish and Wildlife

BT i Forestry and Range Science
(oY) Horticulture

to be used with:
__45—Air pollution
__46—Amino acids, peptides, pro-
teins
__47—Anesthesiology
_.48—Anthropology
- -49—Antibiotics
_.50—Aviation—space biology
_-51—Biologicals
--52—Biology documentation
--53—Bio-optics
- -54—Blood groups
-_55—Breeding, hybridization
_.56—Carbohydrates
- -57—Cardiovascular systemn
--58—Cell tissue biology
--59—Central nervous system
--60—Conservation
--61—Cytology
--62—Demography
__.63—Development and growth
- -64—Electrolyte
_-65—Electron microscopy
- -66—Endocrinology
- -67—Environmental biology
_-44—Enzymes
- -68—Epidemiology
- .69—Fatty acids; fats
-_70—Food additives
_.71—Gastroenterology
_.72—Hematology
--73—Immunochcmistry
-.74—Industrial hygicne and occu-
pational health
--75—Ionizing radiation
- -76—Isotopes
__77—Limnology
_-78—Lipids
--79—Marine
- -80—Metabolism
- -81—Methodology
--82—Morphology
_-83—Muscle
--84—Nucelo proteins
- -85—O0ncology
--86—Organ systcins
- -87—Photosynthesis
--88—Psychiatry
--89—Radiation biology
--90—Renal system
--91—Serology
--92—Standardizations
--93—Steroids
--94—Taxonomy

CHARACTERISTICS

--95—Technology
--96—Tissue culture
_.97—Trace elemcnts
- -98—Transplantation
- -99—Transport
_-43—Vitamins

8909— Biology, other (specify)
CHEMISTRY

Analytical Chemistry

0001—Absorption spectroscopy
0002—Chemical microscopy
0003—Chromatographic analysis
0004—Electromeric analysis
0005—Emission spectroscopy
0006—Gas analysis
0007—Gravimetric analysis
0008—Mass spectroscopy
0010—Microchemistry
0011—Nucleonics
0012—Qualitative analysis
0013—Solvent extraction
0014—Volumetric analysis
0015—X-ray analysis
0009—Other (specify)

Inorganic Chemistry

0101—Alkalics and compounds
0102—Alkaline earths and compounds
0103—Atomie nueclei
0104—Boron family
0105—Building products;
lime, etc.
0106—Carbon family
0107—Clay and clay products
0108—Coordination compounds
0110—Electronic materials; scmicon-
ductors, ferroclectrics, ferro-
magnetics
0111—Explosives, rocket fuels
0112—Extranuclear structure
0113—Glass, fuscd silica
0114—Halogen family
0115—Hydrogen
0116—Industrial carbon, graphite, car-
bon black
0117—Inner-transition elements, lan-
thanide series and actinide
geries ’
0118—Nitrogen family
0019—Nonmineral products; asbestos,
vermiculite, cte.
0120—Oxygen family
0121—Pigments and industrial min-
erals
0122— Radioactive minerals and prod-
ucts
0123—Solutions and solvent theory
0124—Theorctical inorganic chemistry
0125—Transition elcments

cement,
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0109—Other (specify)

Organic Chemistiry

0201— Adhesives
0202— Agricultural chemicals
0203—Aliphatic chemistry
0204— Alkaloids
0205—Amino acids and proteins
0206—Antibiotics
0207—Aromatic hydrocarbons, deriva-

tives
0208—Carbohydrates
0210—Coal
0211—Dyestuffs
0212—Elastomers and related products
0213—Explosives and rocket fuels
0214—Fluorine compounds
0215—F'ree radical
0216—Heterocycles
0217—1Ion exchange resins
0218—0Oils, fats, waxcs
0219—Organometallics
0220—Petroleum
0221—Pharmaceuticals
0222—Phosphorus compounds
0223—Photo products
0224—Plastics and synthetic resins
0225—Protective coatings
0226— Reaction mechanisms
0227—Silicon compounds
0228—Small ring compounds
0229—Soaps, detergents, surfactants
0230—Sterochemistry
0231—Steroids
0232—Terpenes and other alicyclics
0233—Textiles and reclated produets
0234— Use of isotopes
0235—Wood, paper and cellulose
0209—Other (specify)}

0909— Chemistry, other (specify)

MATHEMATICS AND
STATISTICS

Algebra

2X01—Boolean algebra
2X02—Combinatorial analysis
2X03—Diffcrential algebra
2X04—Ficlds, rings, algebras
2X05—Groups, generalizations
2X 06— Homological algebra
2X07—Lattices
2X08—Lincar algebra
theory
2X 10—Order, total and partial
2X11—Polynomials
2X12—Rcpresentation theory
2X09—Other (specify)

and matrix
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Analysis and Functional Analysis

2001—Banach spaces and algcbras

2002—Calculus of variations

2003—Convexity, inequalitics

2004— Difference equations, functional
equations

2005—Functions of real variables

2006—Functions of a complex variable

2007—Functions of several complex
variables

2008—Hilbert spaces

2010—Integral equations

2011—Integral transforms

2012—Interpolation, approximation

2013—Lie groups and algebras

2014—Measure, intcgration, area

2015—O0Opcrational calculus

2016—Ordinary differcntial equations

2017—Partial differential equations

2018—Potential theory, subharmonic
functions

2019—Series, summability

2020—Set theory

2021—Special functions

2022—Trigonometric series and inte-
grals

2009—Other (specify)

Geometry

2101—Affine geometry
2002— Algebraic geometry
2103—Complex manifolds

2104—Convex domains, extremum
problems

2105—Differential geometry, tcnsor
analysis

2106-—Euclidean geometry
2107—Finite geometries
2108—Foundations
2110—Integral geometry
2111—Projective, non-Euclidean ge-
ometries
2112—Ricmannian gcometry
2109—Other (specify)

Logic
2201—Applications of logic
2202—Formal and symbolic logic
2203—Foundations of mathematics
2204—Intuitionism
2205—Recursive functions
2209—Other (spccify)

M athematics of Resource Use
2301—Activity analysis
2302— Actuarial mathematics
2303—Biometrics, biostatistics
2304—Control systems
2305—Cryptography
2306—Dynamic programming
2307—Econometrics
2308— Game theory

CHAPTER IV

2310—Information and communica-
tion theory

2311—Logistics, inventory

2312—Operations research

2313— Weapons systems evaluation

2309—Other (specify)

Number Theory

2401— Algebraic number theory
2402—Analytic number theory
2403—Diophantinc approximation
2404—Elementary number theory
2405— Geometry of numbers
2409—Other (specify)

Numerical Methods and Computation

2501—Algorithm construction
2502—Analogue systems, coding and

programming

2503— Diffcrence and functional equa-
tions

2504— Digital computers, coding and
programming

2505—Digital computers, logic and
design

2506—Eigenvalucs, Raleigh-Ritz

method
2507—Error analysis
2508— General methods, itcration
2510—Interpolation, approximation,
curve-fitting
2511—Integral and integro-differential
equations
2512—Linear equations, matrices
2513—Nomography, tables
2514—Numerical differentiation,
quadrature
2515—Ordinary diffcrential equations
2516—Partial differential equations
2517—S8pecial functions
2509—Other (specify)

Topology
2601—Abstract spaces
2602—Applications to analysis
2603—Fibre bundles and spaces
2604— Graphs
2605—Homology, cohomology
2606—Homotopy
2607—Manifolds, Kachler spaces
2608—Mappings
2610—Point-set topology
2611—Topological dynamics
2612—Topological groups
2609—Other (spccify)

Probability
2701—Analytic probability theory
2702—Applications of probability
2703—Foundations of probability
2704—Limit theorems
2705—Stochastic processcs, gencral

2706—Markov processes
2707—Thcory of generating functions
2708—Time scrics
2709—Other (specify)

Statistics
2801— Analytical statistics
2802—Decision theory, scquential

analysis
2803—Design and analysis of

expcriments
2804—Estimation and testing,

parametric

2805—NMultivariate analysis
2806-—Non-paramctric methods
2807—Quality control
2808—Sampling techniques
2810—Survey methods: including

forms design, data collec-

tion and data processing
2811—Theory of statistical inference
2812—Time series analysis
2809—Other (specify)

2909— Mathematics, other (specify)
PHYSICS

Acoustics

4Y01—Applied acoustics, instruments
and apparatus

4Y02— Architectual acoustics

4Y()3—Bioacoustics

4Y04—Ear and hearing

4Y05—Electroacoustics

4Y06—Mcchanical vibrations & shock

4Y (07— Musical instruments & music

4Y08—Noise

4Y10—Sound transmission

4Y11—Spcech and singing

4Y 12— Ultrasonics

4Y 13— Underwater sound

4Y09—Other (specify)

Alomic and Molecular Physics

4X01—Atomic mass and abundance
4X02—Atomic and molecular bcams
4X03—Structure and spcetra
4X04—X-ray phenomena
4X05—X-ray technology
4X09—Other (specify)
Electromagnelic Waves and Eleclron
Physics
4001—Antenna theory
4002—Electrical mecasurements and
instruments
4003—Electron dynamics
4004— Gas discharge
4005—Masers and similar devices
4006-—Microwaves
4007—Physical electronics
4008— Radio waves
4009—Other (spccify)



Elementary Particle Physics

4101—Cosmic rays
4102—High energy accelerators
4103—High encrgyv particles
4109—Other (spccify)

Mechanics

4201—Analytical mechanics
4202—Ballistics
4203— Continuum mechanics
4204—Flight dynamics
4205—Gravity and gravitation
4206—High pressure phenomena
4207—High vacuum techniques
4208—Instrumental measurement
(principally mechanical)
4210— Rheology
4209—Other (specify)

Nuclear Structure Physics

4301—Accelerators

4302— Detectors
4303—Nuclearresctionsandscattering
4304—Nuclear spectroscopy
4305—Radiation and isotope use
4306— Reactors

4309—Other (sperify)

Oplics
4401—Atmospheric optics
4402—Color, colorimetry &

photometry
4403—Films and coatings
4404— Geometrical optics
4405—Illumination
4406—Lenses
4407—Optical instruments
4408—Photography
4410—Physical optics
4411—Spectroscopy
4412—Vision
4409—Other (specify)

Physics of Fluids
4501—Boundary layer effects
4502—Compressible fluid dynamics
4503—Incompressible fluid dynamics
4504— High-temperature flow
4505—Magneto Juid dynamics
4506—Plasma physics
4507—Plastic flow
4508— Rarefied gas flow
4510—Shock wave phenomena
4511—Struecture and properties of gases
4512—Structure and properties of

liquids
4513—Superfluidity
4514—Turbulence
4509—Other (specify)

Solid State

4601—Crystallography
4602— Dielectrics (including fluids)

CHARACTERISTICS

4603—High polymers and glasses
4604—Luminescence
4605—Magnetic resonance
4606—Magnetism in solids
4607—Photoelectric phenomena
4608—Physics of metals
4610—Piezo and ferro-electricity
4611—Radiation damage
4612—Semiconductors
4613—Superconductivity
4614—Surface physics
4615—Thin films

4609—Other (specify)

Theorelical Physics

4701—Field theory
4702—Quantum mechanics
4703—Relativity and gravitation
4704—Statistical mechanics and
kinetic theory
4709—Other (specify)

Thermal Phenomena

4801—Cryogenics
4802—Heat radiation and transmis-

sion
4803—Temperature & its measure-
ments
4804—Thermodynamics

4809—Other (specify)

4909— Physics, other (specify)

ASTRONOMY

9001—Astrometry

9002— Astrophysics

9003—Celestial mechanics

9004— Cosmogony

9005—Cosmology

9006—Design of astronomical
instruments

9007—Navigation, geodetic astronomy

9008—Photoelectric photometry

9010—Physics of planets, satellites

9011—Physics of the interstellar
medium

9012—Physies of the sun

9013—Radio astronomy

9014—Spectroscopy of astronomical
sources

9015—=Star systems and statistical
astronomy

9016—Stellar energy sources and
nucleogenesis

9009—Astronomy, other (specify)

PSYCHOLOGY

Clinical Psychology
5001—Behavior problems
5002—Crime and delinquency
5003—FExperimental psychopathology
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5004—Group therapy
5005—Individual diagnosis & therapy
5006—Mental deficiency
5007—Objective tests
5008—Projective techniques
5010—Speech pathology

5009—Other (specify)

Counseling and Guidance

5101—Educational counseling
5102—Nondirective therapy
5103—Personal adjustment
5104—Rehabilitation
5105—Vocational counseling
5109—Other (specify)

Developmental Psychology

5201—Nursery and pre-school
5202—Childhood and adolescence
5203—Maturity and old age
5209—Other (specify)

Educational Psychology

5301—Educational measurement
5302—School adjustment
5303—School learning
5304—Special education
5305—Student personnel
5306—Teacher personnel
5309—Other (specify)

General Psychology
5401—History and biography
5402—Theory and systems
5409—Other (specify)

Industrial and Personnel Psychology
5501—Employee and executive train-
ing and development
5502—Employee morale and attitudes

5503—Job analysis and position
classification
5504—Labor-management relations
5505—Market research, advertising
5506—Performance evaluation,
criterion development
5507— Recruiting, selection, placement
5508—Safety research and training
5510—=Salary and pay plans
5509—Other (specify)

Personality

5601—Development

5602— Measurement

5603— Personality and body
5604— Personality and learning
5605— Personality and perception
5606— Personality theory
5607—Structure and dynamics
5609—Other (specify)

5Y01—Programmed Learning
5X01—School Psychology
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Social Psychology

5701—Culture and personality

§5702— Group interaction
5703—Language and communication
5704—Leadership

5705—Mass media eommunication
5706— Role differentiation
5707—Soeial attitudes

5708—Social pereeption and cognition
5710—Surveys and polls

5709—Other (specify)

5909—Psychology, other (specify)

INTERDISCIPLINARY
SPECIALTIES

Agriculture and Food Chemistry

9101—Aleoholic beverages
9102—Animal and vegetable fats, oils
9103— Animal feeds
9104—Bakery and confeetionery
produets
9105—Cereals, earbohydrates
9106—Fertilizers, plant growth
regulators
9107—Food and feed additives
9108—Fruits, vegetables, juices
9110—Meat, fish, dairy and poultry
products
9111—Nonalcoholie beverages
9112—Nonfood erop produets
9113—Pesticides (inseet, herbi-,
fungieides, etc.)
9109—Other (specify)
Biochemistry
9201—Antimetabolites
9202—Biochemieal mechanisms
9203— Biochemorphology
9204—Clinical
9205—Cyto-histo-chemistry
9206—Endoerine
9207—Enzyme, co-enzyme
9208—Intermediary metabolism,

biosynthesis
9210—Mierobiological
9211—Natural pigments

(earotenoids)

9212—Neurochemistry

9213—Nucleic acids (purines,
pyrimidines)

9214—Physical

9215—Radiation biochemistry

9246—Amino acids, peptides, proteins

9256—Carbohydrates

9273—Immunochemistry

9278—Lipids, (phospho-, glyeo-fats,
oils)

9281—Technology, methodology

9285—Oneology, earcinogenesis

9293—Steroids

9209—Other (specify)

CHAPTER 1V

Biophysics
9301—Bioaecousties and transmission
9302—Biochemieal physies
9303—Bioeleetricity and transmission
9304—Bio-systems, eontrol, communi-

eations
9305— Biothermies and biocnergeties
9306—Biotransport and membrane
physics
9307—Cellular biophysies
9308—Fluid biomechanies
9310—Health physies
9311—Mathematical biophysics
9312— Methodology, instrumentation,
and mecasurement
9313— Moleeular biophysics
9389—Radiation biology
9315—Solid biomeehanics
9316—Theoretieal physieal biology
9353—Bioopties (physical and geo-
metrie)
9365—FEleetron microseopy
9309—Other (specify)

Electronics

9401—Cireuit theory
9402—Computer design & development
9403—Electron tubes
9404—Eleetronie eireuitry
9405—Guidance and eontrol
9406—Instrumental measurement
(principally cleetronic)
9407—Radio communication
9408—Semiconductors
9410—Solid state devices, other
9411—Television systems
9409—Other (specify)

Ezxperimental, Comparative, and
Physiological Psychology

9501—Aesthetics

9502—Animal learning

9503—Apparatus design & cvaluation

9504—Audition

9505—Autonomic functions

9506—CNS functions

9507—Communieations rescarch, infor-
mation theory

9508—Elcetroencephalography

9510—Engincering psyehology

9511—Fatigue

9512—Feeling and emotion

9513—Motivation

9514—Motor skills

9515—Pereeption

9516—Psychophysies

9517-—Sensory proeesses

9518—Symbolic proeesses, problem
solving

9519—Vision

9509—Other (specify)

Photogrammelry, Pholo-inierprelation,
Cartography
9601—Acrial photography
9602—Analytieal photogrammetry
9603—Ballistic and satellite photo-
grammetry
9604—Compilation cartography
9605— Design eartography
9606—Interpretation: eultural features
9607—Interpretation: military features
9608—Interpretation: natural features
and resourees
9610—Interpretation: space features
9611—Reproduction eartography
9612—Scnsor imagery
9613—Stereo plotting
9614—Terrestrial photogrammetry
9609—Other (specify)

Physical Chemistry

9701—Catalysis
9702—Chemieal kineties
9703—Colloid chemistry
9704— Determination of physieal eon-
stants
9705—Eleetrochemistry
9706—Eleetrodeposition
9707—Flames and explosives
9708—Fused salts
9710—Gaseous state
9711—High temperature ehemistry
9712—Homogeneous chemical equilib-
rium
9713—Ion exchange and applieations
9714—Liquid state
9715—Moleeular strueture
9716—Phase equilibria
9717—Photochemistry
9718—Polymer ehemistry
9719—Quantum theory
9720—Radiation chemistry
9721—Solid, ineluding X-ray mcthods
9722—Solutions of electrolytes
9723—Solutions of noncleetrolytes
9724—Surfaee chemistry
9725—Thermochemistry
9726—Thermodynamies
9709—Other (speeify)

Psychometrics
9801—Experimental design
9802—Factor analysis
9803—High-speced eomputers
9804—Mathematical mnodels
9805—Statistieal dcvelopment
9806—Test construetion, validation
9807—Test theory, seale analysis
9809—Other (spceify)

Soil Specialiies

9901— Fertility, management
9902—Soil bacteriology



9903—Soil chemistry

9904—Soil gencsis, classification and
mapping

9905—Soil mechanics and engineering

9906—Soil mineralogy

9960—Soil conservation

9909—Other (speeify)

ENGINEERING

Aeronaulical Engineering

6Y01l—Aerodynami: loads
6Y02—Aerodynamircs
6Y03—Aireraft fuels combustion
6Y04—Aireraft struetures
6 Y05—Airports, air transport
6Y06—Compressors, turbines
6Y07—Flight test and research
6 YOR—Flutter, vibration
6Y10—Hydrodynarnics
6Y11—Instrumentation
6Y12— Landing loads
6Y13—Propulsion systems, materials,
structure
6Y14—Rotary wing
6Y15—Stability, eontrol
6 Y09—Other (specify)

Ceramic Enginecering
6X01 Abrasives
6X02—Clay products
6X03—Cements, limes, plasters
6X04—Glass
6X05—Kilns, furnaees
6X06—Protective and refraetory

eoatings for metals

6X07—Refractorics
6X09—Other (specify)

Chemical Engincering
6001 —Adsorption and absorption
6002 —Chemical separation
6003 —Electrochemical operations
6004—Fluid flow
6005—Heat transfer
6006—Mass transfer
6007 —Materials handling
6008 —Measurement and control
6010— Mechanical separation
6011—Mixing
6012—Nuclear prccesses
6013—Size reduetion
6009 —Other (speeify)

Ciril Engineering
6101—Airport construction
6102—City planning
6103—Constructicn, heavy
6104—Construction, light
6105—Dams and stream eontrol
6106 —Highways
6107 —Railroads and terminals

CHARACTERISTICS

6108 —Reclamation and water use

6110—Subways and under-city
construction

6111 —Waterways and harbors

6109—Other (specify)

Electrical Engince: ‘ag

6201—Illumination

6202—Power generation

6203 —Power transmission and distri-
bution

6204—Rotating machinery

6205—Servomechanisms

6206—Transportation, traffic

6207—Wire communication systems

6209—Other (spccify)

Engineering Mechanics
6301 —Dynamics
6302 —Elasticity
6303—Fluid dynamics
6304—Plasticity
6305—Properties of materials
6306—Statics
6307—Thermodynamies
6309 —Other (specify)

Industrial Engineering
6401 —Engineering economics
6402—Maintenance engineering
6303 —Operational analysis
6404—Proecurement, aecounting
6405—Production engincering
6406—Production planning
6407—Quality control
6408—Standards, testing of materials
6410—Time and motion study
6409—Other (specify)

Mechanical Engineering

6501 —Air conditioning

6502 —Automotive engincering
6503—Boilers and steam cngincering
6504—Construction

6505—Gas turbines

6506 —Internal combustion engines
6507—Lu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>