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PROFILES OF MANPOWER IN SCIENCE AND TECHNOLOGY
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National Science Foundation, Washington, D. C. 1963



npower in science and technology:

scientists

A

scientists with doctoral degrees

engineers

4" engineers. with doctoral degrees

* technicians

teachers

In these PROFILES each symbol represents 5.000 persons



Today in the USA about one -half .millitMpersonSare work
.

.ing as scientists, nearly one 'million..as engineers',. one million., , .

as technicians, one-quarter:million as 'teachers of science

and mathematics in secondary. schools.
.

This book contains some statistical information concerning
these-four categbriesof persons. As viewed here, they make
'tip the Nation's specialized manpower employed in \science

and technology.

The' nearly two and three-quarter million .specialists working

in science and technology in 1963 account for approximately

3.6 ,percent of the civilian labor. force. The figure was about
1.5.percent in 1940 and is ex.pected,to reach 4.7 percent in

A.
1970.

These persons serve the Nation in many ways: some of them
'expand scientific knowledge by doing research; some apply
scientific information and engineering techniques to develoP
new products and services, or to solve problems in 'health,
defense, or transportation; some operate complex'systems fbr

communication or for the exploration of space; and' some
edtidate and train manpower..

The Nation's manpoWer in science and technology finds em-

ployment in each sector of the Nation, incolleges-and uni-
versities, iVdustry, in Federal, Stake, and local governments;

and in other organizations.

The numbers of persons who. do each type of work and
the numbers employed in each sector are depicted by tables

4,, and charts in this book.' Also shown statistically are such
sharacteristics of the manpoWer as its distribution by age, by

field of specialization, and by geographical location.

Thiiihe book niters statistical PR29FILV,S of mamower in.
science, and technology!



Only aii.indotidupl'fiersou---tioi mitnpower in
k..discover,,,..enneoi\:es.

product, or insj>ires 41 St it1t. Statistic's, can

'not meastire the quality f contributions such

as these'. 'Statistical infor hon can, however,

pro-side guidance essential for making policies

tfrid plans to ensure opportunities for individual

contributions to be made in future years.
. ,

Policy makers in many organizations,. both pri-

vate and ppblic; including exeoptive and legis-
''' lative bodies, increasingly peed facts that bear,

upon the
L..
Nation's enlarging investment of

people in science and technoiogy.

These PROFILES bring to 'the poliCy maker.a

new pattern of comprehensivenessa unified -
overview of,innpower in science and te nal-

ogy. Approximate figures,' based ,upori- ata
.

from any'sources, por,tray a self-consistent

set of nati?nal totals rather than precise,counts

of particular segments of manpower. at omphed

eivressly for thisbook, the figures do not
11:1

,
necessarily agree detail with figures pub-
lished elsewhere, as in documents cited in the



DEFINITIONS:

,"

All numbers in this book refer to persons ''working es" .o
scientists, engineers,; teChnicians, or, teachers. In the
statistics of manpower, persons "trained as" are defined
quite differently and are counted by numbers of aca-
demic degrees awarded in relevant fields, Some persons
holding such degrees are not workik in science and/
technology7asnd some persons counted in these PRO-
FILES do net hold- such degrees.

All counts include women, who now com se about
twelve percent. of the scientists, one e- rcent of. the.
engineers, seventeen percent of the tec. nicians,and
thirty percent 'of. the teachers of science a ,mathema-

tics in Secontlary.,Schools, .
Degree of accuracy in this book is sugested by the riuM

,

ber of digits, sometimes only one or tWo;rUsed to express

each iftuantity. Most of the figures are believed to be
correct within ten percent. Sources of inaccuracy inclUde :

the approximations made.in-adapting ariThextrapolating
available data, and the shifting patterns of flowOf per.
sons into and out of theleVeral categories of manpower

. depicted.

FurAther definitions and interpretivomments accom-
pany the PROFILES.

8 PAGE 5
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HISTORICAL. PERSPECTIVE

The Nation's total manpower working as scion-.

tists, engineers, technicians, and teachei.
science and mathematics in secondary schools
has incr ased faster for several decades than
has eithr the population or the labor\ force.

USA population has increased at an averaga-----
annual-late of about one and one-half percent

since 1940: The average rate of increase for
manpower in science and technology has-been

about five percent.

USA POPULATION

LABOR FORCE

fvIpNPOWER IN SCIENCE AND
,TECHNOLOGY

SCIENTISTS

ENGINEERS'

1. TECHNICIANS

TEACHERS OF SCIENCE ANDMATHEMATICS
I N' SECONDARY SCHOOLS

0



The table highlights those trends .and includes figurei for main categorids'of
manpowir described in this book. Within the specialized manpower employed
in science and tecluiology, abo t one person in six is working as a natural or

social ocientist; about o n three as an engineer. Together they comprise.

about 1.9 percent of the civilian labor force.

Estimates shown for 1970 represent neither a forecast of supply nor a- state-

ment of future aed. Developed specifically' for these PICDF1LES, they are

projections based upon current trends inemployment in relevant fields, and

upon the assumption of no substantial changes in economic and- political

conditions.

g

1940, 1950 1960 1963

estimate

1970
. estimate

millions

132.0 152.3 180.7 190 209,

56.2 64.7 73.1 76 86

(.a§ 1.47 2.37 2.7 t.0

thousands
145

300

300

110

245 435

. 545 840

s 550 - 875

130. 220



HISTORICAL PERSPECtIVE, continued
1111111111 VII 000000:'..s 4044lot caee -* 4**e*
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PHYSICAL SCIENTISTS, MATHEMATICIANS

LIFE SCIENTISTS INCLUDING PSYCHOLOGISTS I

SOCIAL SCIENTISTS

CIVIL ENGINEERS

ELECTRICAL ENGINEERS

.MECHANICAL, AERONAUTICAL
AND ASTRONAUTICAL ENGINEERS

INDUSTRIAL, CHEMICAL, AND OTHER ENGINEERS

ALL SCIENTISTS AND ENGINEERS

DOCTORAL SCIENTISTS AND ENGINEERS_

DOCTORAL SCIENTISTS

DOCTORAL ENGINEERS

As counted in these PROFILES, scientists and
-

engineers are persons engaged in scientific or
engineering work requiring knowledge and training
equivalent at least to that acquired in a four-year
college course in a field relevant to that work.

!ASE 1 .



65. 120

.50. 80

30 45

225.

1

140

1963 1970

estimate estimate

255 390

160 .235,

80 135' ; 160 .170

50 110 186.1 220

75 130 210 240

95 170 290 305

445 790 1,275 1,435

28 45 89.2 . 106

.27.5 43.5 .81.7 96

1.5 7.5; 10.

240

: 325

370

465

2,140'

1.7

Fields .of science are defined.to cover mathematics; phYsical sciences;jlife sciences
including psychology, arid,sacial.sciences except for history.

Because persons who hold doCtoral degrees such as Ph.D.. or Sc.O. in many Ways

provide leaderShip in science and technology, holders of these degrees are singled,
out in separate figurestotaled here:



START YEAR.

GAINS::

LOSSES.

NET CHANGE

PERCENT NET CHANGE..
e

Persons entering science with a degree in
science, or entering engineering with a degree

in engineerrg:

Persons entering science with a degree not
in science, or intering engineering with a

degree not in engineering

Persens entering sCience*engineering without
a bachelor's degree

Immigration

Deaths and retirements

Persons transferring from science or engineering
into work that is neither



a
Esti Mated gains and kisses in 'manpower during a period of twelve months
provide a model to illust ate dynamics of change in the scientific and techno-

logical Working..force.

thousands

SCIENTISTS ENGINEERS i TECHNICIANS TEACHERS* ALL

J480 , 900 4r"- 955 ; 2140 2,575

20

+ 4.2%
I

500

+ 3.9% L + 4.7%

935 1,000

teachers of science.and mathematics in secondary schools

thousands

SCIENTIST'S ENGINEERS

+ 31

+ 3 + 8

+ 1 10

+ 1 + 3
12

5

+ 24) + 35

+ 35

25 64

4- 10 1.1.0

+ 4.2% 4.3%

250 2,685

Figures given here are estimated from
trends and statistical samples and are ad-

justed. fo match. the: 1963 estimates
givpn in the preceding historical per-
spective.

_ The percent net change, now about 4.3%
for all manpower covered, is expected to ,
increase considerably duririg the next
few years, owing in -large part to the
post-war increase An birth rate.

Items in the lower table show the sev-
eral routes by which persons enter and
leave science and engineering.

PAGE:11
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"CHECKPOINT: 1960. The forkgoing histbrical
the growth of manpower in science and tech-
nology dUring three decades. The following
PROFILES examine in greatecletail ieveral.
distributions of this manpower for a single year,

1960, the most recent year for which corn pre -

henSive estimates now are available.

perspective sketches

1960

PERSONS WORKING.AS.

SCIENTISTS

PHYSICAL SCIENTISTS-, MATHEMATICIANS-

. chemists
earth scientists

mathematicians
metallurgists

physicists
other physical. scientists .

CLUDING PSYCHOLOGISTS

agricultural scientists
biological scientists

medical scientists

psychologists

PAGE 12

SOCIAL SCIENTISTS

anthropologists,
economists
sociologists

_ .

other social scientists

15

thousands

ALL

435
ti

225

.110

25,

30

DOCTORAL

81.7

34.4

19.0

2.9
4.0

15 0.4
32

19 0.3

/..140 33.7

, 40 4.0
% 40 19.3

30 1.4

30 9.0

70 13.6

0.9
20 .5.7

10 2.7

38 4.3



PROFILE BY FIELDS OF SPECIALIZATION

Physical, biological, and social phenomena are studieil in many different ways,

and the,kpowledge gained is applied to a wi& variety of practical problemS.

anpower in science and technology accordingly is ,divided into a number of ;

s ecialties

This P!OF1LE' continued on the next page, shows the 1960 distiibution of

sci ntific and technological manpower by fields of specialization.

1144

'011000 4
004

04
.11'0'0'60

..

11
1141

Persons with M.O.s I and other
professional degrees.are counted ,
as medical scientists if they, spend
more time doing research than any
other type 1pf work; but they/ are
counted in: the doctOral column'
only if they also hold a. Ph.D.or
.Sc.D.
Psychologists are grouped" in a

'single item, although. their work
'ranges widely from. experimental
and biolcigically related psycho!.
ogy to social, clinical an eduCa
tional psychology.



FILE BY FIELDS LF SPECIALIZATION, continued'

1960

PERSONS WORKING AS

,

ENGINEERS

aeronautical and astronautical engineers

chemical engineers

civilengineers
electrical engineers

indUstrial: engineers

mechanical. engineers
, ...other engineers

ALL

840
'50

45
160

180
95

160

156

SCIENTISTS- AND ENGINEERS 1,275

TEACHERS OF SCIENCE AND MATHEMATICS'

IN SECONDARY SCHOOLS`

teachers of science only
teachers of mathematics only

teachers of both

TECHNICIANS

draftsmen

sur.veYors

electronics technicians
life sciences technicians

other technicians

ALL SPECIALIZED MANPOWER

IN SCIENCE AND TECHNOLOGY

1

2209.

90

'100
30

875

*225

75

106
ioo
375

2,370

thousands

DOCTORAL 1*

7.5

0.7.

1.9

0.8
2.6
0.2
1.0
0.3 -;

89:2

2.0

91,2



'Same fifty, different fields of engineering are' found in dictionary listing& The

named' here ant the main in Which- .engineers enriCeritrate their efforts.

° New subdivitions an5,1,..sombinations of these fields *ring up. , in response

to neW'and ever-changingproblems in technology:
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TEACHER SRECIALIZAilON

Secondary school teachers of science ancj, mathe-
. matics tyPically teach more than one subject.

.
A

...

'example, a teacher of mathematics may also teach
, .0ysics. Many Of thencteaCh only one course in

science 'or mathematics, aldfigkwith courses, in 'non-,
science. subjects. xii, 7 4

In 1960 apprdiimately,forty thousand persofis taught
at leAt one secondary...seho731 I course in biology,
twenty,filt thousand taught-at least one in chem-
istry, sixty thousand, in 'genera twenty
thbusand in pKysics, and twenty-five thousand in
other sciences. Abei4 ti t_ fifty thousand persons taught

at least:one mathematics course in junior high school
, and about seventy-five thousand taught at least one ,

mathematics course in senior hip school. ..

About two thousand of these .teach is-hold doctor's

degrees, most)pf which were awarded in fields other
A than science or mathematics. .

.Throughout these PROFILES, persons telching
science,, mathematics, or engineering subjects n col-

.

cleges, and universities are defined as scientists or
engineers. -

PAGE 11



PROFILE BY TYPES OF WORK

Varied and Changing types of work characterize
the activities of today's manpower, in science

technology.'

In college's and. universities, m4iy members of the

faculty divide their efforts between teaching and
research, orlietween either or both o these astivities

dminiStration. In industry, a teach of scientists

and gineers as it evolves a new product or sys-

te may work first in research, thentin development,

and

then in production or operations:

The PRO E do e next
4page outlines a static

re of ths highly dynamic pattern of work. The

gures estimatktlele numbers of scientists, enginee?s,

and 'technicians. employed" in each type

of work it a representative moment 1960.

ft; these PROFILES, a person is counted.as doing that
type of work.vihich engages more Of his time than does

any. other type.

Work categories research and development include
efforts.devoted to administration and management.of
research and.developrnent, respectively. The separate
category adrhinistration:management covers all other
such efforts.

2.0 FAG( 17



PROFILE By TYPES OF WORK; continued

1960 (PERSONS WORKING IN ALE

RESEARCH 175

Acientists 1004engineers 35
tecfcnicians 40

DEVELOPMENT 490

scientists 75
engineers 215,-

. technicians 200

PAODUCTIQX OPERATIONS . '780
scientists' 105
engineers 290

technicians 385

thousands

DOCTORAL

47.5

45.0
2.5

ADMINISTRATION, MANAGEMENT 140

/ scientists
engineers 85

technicians. 15 ,

TEACHING 310

'scientists 70
engineers 10

technicians 10

6.0

'5.5
0.5

1.3°

1:0

0.3

0,5

teachers of scienceind mathematics
in secondary schools 220

2a5
23.0
3.5.

2.0

OTHER WORK 475

scientiV "45

engineers 205
hnicians 225

ALL SCIENTISTS AND ENGINEERS
. , . . .

ALL TECHNICIANS

TEACHERS i..).SCIENCE AND MATHEMA"T"ICS
IN SECONDARY SCHOOLS. .

ALL' SPECIALIZED MANPOWER IN SCIENCE'
AND TECHNOLOGY..,

.1 r

1,275

875

'1

3.4

3.2
0.2

89.2

220

2,370

2.0

91:2 '
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EMPLOYMENT PROFILE BY SECTORS OF THE ECONOMY

ISTS, ENGINEERS, 'TECHNICIANS 1960

Manpower also may be analyzed according to

its employment distribution among sectors of

the economy. One sector is. industry, which in-

Pludes all Private, prht:making organizations.

PERSONS EMPLOYED Bi

INDUSTRY

scientists

Al?1,----\ DOCTORAL

1,495 28.0

26.a

680

FEDERAL, STATE, AND LOCAL GOVERNMENT

scientists
engineers

technicians

COLLEGES AND UNIVERSITIES

340 4.0

75 3.5

110 0.5
.155

195 50.4

scientists 130 46.0
engineers 25

technicians 40

OTHER-' 120

scientists 4.5

engineers . 25
technicians 50

ALL SCIENTISTS AND ENGINEERS , 1,275.

ALL TECHNICIANS

4.4



:Pub lie bodie at the Federal, Siate, and local, level ate grouped in the govern-
Merit sector. Colleges and universities bothboth public and private, arie included
in" third sector. Other _institutions; Nuchas.: foundations and independent

1.resear institutes, together with the self-employed are grouped in the last
sector. table belea? shows the numbers of scientists, engineers, and tech
nicians Working in-1960 in,each of the four sectors, .together with the number
of scientists and engineer's who hold doctoral degrees. SecOndary.sehOol teachefs,

discussed in connection With fields of specialization, are omitted here.

thou.sands

worn ..
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EMPLOYMENT PROFILE BY SECTORS OF THE ECONOMY, continued

RESEARCH'

DEVELOPMENT

,PRODUCTION, OPERATIONS.

. ADMINISTRATION', MANAGEMENT

TEACHING

OTHER

SCIENTISTS AND ENGINEERS DIVIDED

BY TYPES .OF WORK AND BY SECTORS

More than one-fourth of the Nation's scientists,
and engineers in 1960 were working priinarlly on
Production and operatiOns within the industrial
sector. About ore fifth were doing development
work in industry and one-tenth were .engaged
priniarily in research or in teaching within the
colleges and universities sector.



Preceding tables cOnside,r scientists and engineers by the kinds of work .they

do and by the economic sectors in which. they work: The two approaches are

combined here to show about how many scientists'antl engineers in each sector
.

were fornfing each type. of work -.in, '1960;

0

INDUSTRY' GOVERNMENT ug-2Rq-(-1Z1) OTHER

Federal, .itaie, and local t Estimates! less thati one thousand

RAGE b



EMPLOYMENT PROFILE BY SECTORS OF THE ECONOMY, contInujed

Pdr:centitge figures in this table' indicate, 'Or
.

1960, distributions of scientists and .engineers

Working itt,research,and development, accord-,

ing to 'the sector that supported their .work and

the sector.in which they were employed.

1960

SCIENTISTS ANQ FNGINEEF35

WORKING IN RESEARCH AND DEVELOpMENT

INDUSTRY

GOVERNMENT,

,; COLLEGES AND UNIVERSITIES'

OTHER

..ALL SECTORS

All sectors furnishi.clollars tosupport the work of ".

scientists and engineers.in research and develop-
ment..Some of the dolia'rs remain within the secto'r.
to suppOrt its own 'research and aevelopment and
some flow to other sectors to support work done
there.

4.. Government almost exclusively Federal; . in .

1960 paid for the work.of about three. fifths of the.
Nation'S scientists and engineers engaged in

research and, de.veldpment, but most, of these
Oersims'worked outside of the gOvernment:

Theie distributions are estimated-on the fal-.
time.equivalent basis illustrated on the next page. y

',EMPLOYED

IN SECTOR

75%

11%

SUPPORTED

BY SECTOR

12% 2%

%.

100% , 100%



Throughout this book figures for employment of scientists

and engineers relate to persons "primarily employed," which

means they spend at least one-half of their time rn the cm-
.

ployment specified. Because some scientists and enginebrs,

especially in colleges and "oniversities,,divide their time among
I

different types of .work or employment,, planners and policy

makers sometimes need to use the alternative methods of '

counting manplower, demonstrated here.

1960 i thousands

SCIENTISTS AND ENGINEERS /EMPLOYED IN COLLEGES AND UNIVERSITIES

SCIENTISTS

I

NUMBER PRIMARILY EMPLOYED ;.130

. TOTAL COUNT OF PERSONS 139

FULL-TIME-EQUIVALENT NUMBER 110

teaching 62

research and development . 42

other work. 6

ENGINEERS TOTAL

25 155

28 . 167

13323

74.

51

8

. .

Of the 155 thousand perSens..primarily employed as scientists
.and engineers in collegeS and 'universities, about 109 thousand
were empfdyed ull-time and 46 thousand part-time. However,
another 12 thousand persons spent tome, but less thari one-half
of their' time doing similar work..Added together these numbers.
give a total count of aboutt167 thousand' individual scientists
and engineers. k'thjrd method of counting sums up all full-time
and part.time efforts; measured in the proportion of time spent by
each person on each type of work, and,yields thefull-time7eqttiv- .
alent 'number: the hypothetical number of fullpme perSohs who .

. would contribute the sametotal effort. .

The last three line's of the table show how scientists and .

engineers employed in Colleges and universities divided Their
time, in terms of full-tirrie equivalents, among types of work. :

?AGE , '



AGE PROFILE,

SCIENTISTS AND ENGINEERS 1980

3034

35-39

40.44

45.49

50.54

55-59

over 59

ALL SCIENTISTS AND ENGINEERS

NUMBER OF PERSONS

IN EACH AGE GROUP

scientists

engineers.

scientists . 30

engineers -45

75.

125

scientists : 90

engineers , 160

Scientists 75
engineers 155

.scientists` 55
engineers 120

scientists 40
engineers 80

scientists .30
, .

engineers .....)

scientists
engineers 50

scientists
engineers 45

1,275 3



The population of stientists and engineers is made up largely of persons in
middle btackets of age. More than one billf of them are over 29 hut under
4.S, as this PROFILE shows.

Information given on the next page contrasts the age distiibution. of scientists'

and engineers with that of the labor force as -a whole..
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r04`
Because, as the tiistorical perspective on page
6 shows, the' average annual rate of growth
in manpoWei is considerably higher for sel n-;..
tists 'and engineers than for the labor force,
jelatively fewer scientists and engineers are in'.
Older brackets of age. In 1960; for example,
persons Above age 54 accounted for 9 percent
of all scientists and engineers, but nearly ' 18
percent of the labor force.

Scientists and engineers normally have at-

tained a.. bachelor's, degree, or, the equivalent
experience, and many have attained, a master's

or a doctoral degree. Average ages at receipt,
of these degrees range from 22 to 30. Conse-
quently, the percent of persons under 25 ears

Of age is smaller for scientists and engineers
than for the .entire labors force.

PERCENT OF MANPOWER IN EACH AGE GROUP

AGE GROUP

under'uhder.25

25-34

35-44.

45-54

over 54

ALL AGES

PAGE

SCIENTISTS AND ENGINEERS

doctoral all

1.5 6.0

32.1 0035.3

34. ." 31:8

20.6 16.5

11.7 10.4

100% 100%

LABOR FORCE

.18.7

20.7

23.0

20.1

17.5

160%



GEOGRAPOCAL PROFILE

SCIENTISIS AND ENGINEERS 1960

One half of the Nation's scientists and
veers work in six States, California,
New -jersey, New Ypik, Ohio, and Pennsyl..
vada: This concentration results in part from
the, latie population: of these States, which
toipther contain about, 40 percent of USA

...population and 40 percent of the hilior torde.
In.addition, however, these Statei rank high in
the nu&ber of scientists and engineers as a
;.proportion of all personS employed., ,

cording to estimiles..lor 1960, scientists and

gineers togethei make uP,, about .1.8 percent

the Nation's labor force. On the percent
scale individual States diff4, by a factor of
nearly eights from 0.6 to 4.6 percent of, the
labor fdrce, signifying a wide range of em-
phasis on scientific and telphnological activity.

The map on the following, pages shows th.&.,

. States divided into four groups according to
percent of labors force working as scientists
and as engineers.
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This table gives numbers of scientists and 'engineers in thousands and as a
percent,6f the labor force for each State. Less populous States may show high

percentages of scientists and engineers owing to low populations rather than to

significantly high :concentrations of scientists and engineers'.

ALL STATES

Alabama

Aliska

Arizona

Arkansas

California.

Colorado

Connecticut

Delaware'

D. C.

Florida

. Georgia

Hawaii

Idaho

Illinois

Indiana

. lovia

SCIENTISTS

thousands
percent

rficIrcCfe.,

435 0.6%

3.1 0.3%

0.9 0.9%

3.1 0.7%

0.2%

0.8%

1.1%

8.4 0.8%

4.8 2.7%

3.7%

0.4%

0.3%

0.3%

0.5%

0,6Ti

0.5%

0.4%

50.1

7.5

ENGINEERS

percent of
thousands' labor force'

13.5:

7.0

4.4

0.9

1.3

24.5

8.8

4.4

Kansas 4.4

Kentucky 2.6

Louisiana 6.6

Maine 0.9

Maryland

Massachusetts

PAGE 32

16.2
414.

17.5

840 1.2%

10.9 0.9%,

0.8 '0.8%

5.0

:'2.5 '0.4%

122.7 1.9%

9.2 1.4%

19.3 1.8 %.

3.4 1.9%

3.4 0.9%

16.0 0.8%

1.7 0.6%

1.7 0.7%.

51.2 1.2%:

20.2 1.1%

6.7 0.6%

O. % 10.1 1.2%

.3% 6.7 0.6%

8.4 0.8%

2.5 0.7%

21.8 .1.8%

32.8 1.5%
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'SCIENTISTS 1 ENGINEERS

Michigan-

Minnesota

Mississippi

Missouri

Montana.

Nebraska

'Nevada

New Hampshire

New J rsey

New

w:YOrk..

North Carolina

North Dakota

Ohio.

Oklahoma

Oregon

Pennsylvania

Rhode Island

SoUtti Carolina

South Dakota.

Tennessee

Texas

Utah

Vermont

Virginia

Washington

,West Virginia

Wisconsin

Wyoming 'L

15.8, .0.5% 42.8

7.5 0.6% 12.6

1.8 0.2% 3.4

7.9 0.5% 15.1

1.8 0,7% L7

1.8 ' 0.3% 3.4

0.9 0.7% 0.8

0.9 , 0.4% .5, 1.0%

23.6 0.9% 45:4 1.8%

4.4 1.3% 5.0 1.5%

53.'1 :-. 0.8% 85.7 1.2%

' 5.3 '0.3%-- 8. 0.5%

0.9 0.4% 0'.8 0.4%

20.4 0.5% 53.8 1.4%

6.2 0.7% 8.4 1.0%

4.8 0.7% ;.: 5.9

25.2 0.6% ' 52.1

1.5%

1.0%

G.5%

0.9%

0.7%

0.6%

0,7%

0.9%

1.2% ,
La - 0.4% 3.4 0.9%

1.8 02% 4.2 0.5%

0,8 - 0.3%

'10.1 0.8%

39.5 1.1%

1.6%

0.9 0.4%

4 6.2 0.5%

20.4
\

3:5 1.1 %.'

0.9 0.6% 40.8 01%

''6.6 d.4% 17.6 1.2%

7.5 0.7% 20.2. 1.8%
t

0.2.6 0.4% 5.0
, 9%

7.5 0.5% . 16.0 1.0%
i

1.3 1.0% 1.7 1.3%

3 6



SELCTED BIBLIOGRAPHY

PRIMARY SOUROE-6- OF ADDITIONAL DATA

Designed specifically to sketch the totality of nationfil specialized manpowe'r in
science and technology, these PROFILES unavoidably sacrifice detail and
precision. Many pieces of the statistical picture are developed in greater detail
in publications cited here, They contain,' as annotations indicate, explanatiops
of concepts, definitions, and data that supplement the ihformation presented in

tthis book. . .

American Science Manpower, 196Q.
Washington, D.C.: National Science
Foundation. .1962.

A report of the National Register
of Scientific and Technical Personnel.

r
Earned Degrees Conferred. Washing-
ton, D.C.: Department of Health, Edu-
cation, and Welfare, Office of Educa-.,
tion.

Bachelor's and higher degrees con-
ferred, an annual series from 1947-

.48 (1961-62 in press).

Engineering Enrollments and De-
'grees, Washington, D.C.: Department
of Health, 'Education, and Welfare,
Office of, education.

An annual series frorit. 1949 (1962
in press).

Manpower Report of the President,
and, A Report on Manpower Require-
ments, Resources, UtilizatIOn, and
Training. Washington, D.C.: Depart-
ment of Labor. 1963.

Reviews of Data on Research and De- .

velopment. Washington, D.C.: Na-
tional Science Foundation.

A series. Number 29 emphasizes
science and engineering manpower
concepts and definitions. Number. 37
deals with.. scientists' and engineers c

employed in colleges and universities.

$

Scientific and Technical Personnel
Industry, 1960. Washington. D.C.: Na-
tional Science. Foundation. 1961:

Handbook on Resources of Scientific
and Technical. Manpower. Washing-
ton, D.C.: National $9ience Founds;.'
tion.' 1963 (in press):

e
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`Scientific and Technical Personnel in
the Federal Government, 1959 and
1960. Washington, DC: National Sci-
ence Foundation. 1962.

Schad& Manpower Bulletin. Wash-
ington, D.C.: National Science Foun.:,,
didon.

t. A. series. Numbers 7 and 10 define
basic terms Used. Number 13 treats
scientists and engineers: employed in
colleges and universities; Niunber 19
presents employment and other infor-
mation on scientists who reported in
1962 to the Natick:Al Register of Sci-
entific,,and Technical Personnel.

Secondary School Science and Maths-
maths' Teachers, Cheracterbtics and
Service Loads. Washington, D.C.: Na-
tional Science'Foundation, 1963.,

Scientists, Engineers, and Technicians.
in the 1960's, Requirements and
Supply.- Wnshington, D.C.:, National
Science Foundation. 1963 (in, presittp"

Scle4ific Research and Development
In Collegesi and Universities, Expends ='
tures and Manpower, 1958. Washing-
ton, D.C.: National Science Founda-
tion. 196/

Scientific Reseitrch and Development
of Nonprofit Organizations, Expendi-
tures and Manpower, 1957. Wash-
ington, D.C.: National Science Foun-
dation. 1961.

, Statistical Handbook.:of Science
. cation. Washingten, D.C.: Nati

Science FoundatiCin. 1960.

Two Years" After' the. College Degree:
Work and Further Study Patterns.
Washington, D.C.: National Science
Fpundation. 1963 (fri press).

A sampling of 1958 college grad-
.uates.

.

U.S. Census of Populatione1960, Do
tailed Characteristics, United, Siates-,_
Summary. 'Washington, DC.: Depart-1.
meni of Commerce, Bureau of they
Census. 1963:

"AGE



.
. The National Science Founded On serves a focal role

in the providing- Of statiiticni data on, seientific. and
teclinidal personnel and....concertut idsci. with

:uses such.odata in the 'forthing ot national policy
for science.

'Toyiard's,ittither fulfillment of these responsibilities,

.11t0g11.0:pfiers a national Summary, in broad;

1 I.V-ctiteidgit,' of numbers of persons working as spe-°
cia1ists in -science and technology. The book is evi-
dence of the outstanding cooperation obtained from
individuals at all levels of those organizations, both
public and private, which gathered and made avail-
able the data reflected here.

Within the Foundation, PROFILES was developed,:
by the. Associate Director (Planning) _a.i:tct- Head -Or4.1-,,:; yr

the Science Resources Planning Offisc;.0tichard Hz
4.

Bolt, as joint project of 'the Scfnee 'Resourees
elgobing Office, the Scientific Personnel and Edu,

4atictit,:Studies Section, and the Office of Economic
1914 iStatistical Studies, with the assistance of the

OfilCe'lif Public, Information.

The FoundatioliiiOneg that this volume; besides con-
tributing summary'- statiStics needed for planning

and policy making-Q.11 encourage increased efforts
and interest in the development of manpower in
formation essential to the guidance Of the Nation's
science and, technology.

ALAN T. WATERMAN

ite4Or, National Science Foundation
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