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 FOREWORD = == -

In recent years, an increasing number of women have been
professionally employed outside the home and in occupations once
regarded as aimost the exclusive domain of males. Likewise, members of
racial minority groups.have Deen enhtering professional occupations ata
notably greater rate'than ip earlier years.'In 1965, for example, 6.9percent . .
of employed minorities were in professional and technigal occupationis,
but by 1975 this proportion had risen to 11.4 pércent.-Quring the'same
interval the proportion ofwhiiteSin professignal and related occupations
increased from 13.2 percerit to 15.5 percent. - TR

bl

R
~7

Examination of the changing role? of women any minorities in
science and engineering is receiving increasing attention. Discussigfi"of
+ this topic raises many questions, most prominent of which are those
relating to the labor market experience—employment, unemployment,
salaries, 'etc.—and the” utilization of these segments of the population.
- from a human resources point of view_Effective policy planning related to. ;
these issues requirés gbod fattual information. Consequently, the
* National Science Foundation is developing a continuously: improving

statistical data base ot this component of the technical human resources

N7 systefn. - " [
L] .
e

This analytical report was developed from*existing stitistical data to
.« illuminate the réle of women and minorities if-science and engineering. -

It was prepared in-the Division -of Science Resources Studies by
Michael F. Crowley under the general direction of Robert R. Trumble,

'+ Head, Manpower Studies Section, Thét portien of the report concerned
with the extent of utilization of women and minarities in science and L2

« = _engineering draws heavily from a paper developed by Naomi A. Sﬁlkin in

e

the Science £ducation Studies Group. . ,
£ 3 . ot '
C ey
, Charles E. Falk N )
. ) : Director Nt

: - Diviston of Science Resources ™ -
— v - Studies .. q .
January 1977 - ) g e . T
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HIGHLIGHTS *

About 96,000 women were employed as scientists and engineers in
.1974. These women represented 6 percent of the total number—1.7
million—of employed scientists and engrneers in the United States.

{
Almost one- -half (89 000 out of 185,000) of all*female scientists and
engineers were not employed and were not seeking employment
Only 12 percent (222,000 out of Imost 1.8 million) of the male
scientists and engrneers were not'ih the labor force in 1974. w

. . . M \wj
About 5 percent of, a! employed scientists and engineers of both
sexes in 1974-+79,0 —were members of racial minority groups

Women constituted 7.6 perceént (17,300) of the employed doctoral
scientists and engineers in 1973, and represented 8.7 percent of all
. doctoral scientists and engineers. ( . ’

. - -
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] As:ans of both sexes made up the largest racial minority group amoré,
employed doctoéral scientists and engineers, representing almost 5
percent_ of the total, Blacks of both sexes constituted less than 1°
percent of the total employed, and other minorities represented
even smaller proportions. ’

-
» . .

K The unemployment rate- (those not employed but seekmg employ-

ment) for female scientists and engineerswas about 2percent in 1974.
, For males the rate was about 1 percent

. -
e -
'

AR

Among anorrty scientists and engmeers, the unemployment rate

was less than 1 pereent. N 3 ‘

* ~Women screntlsts and englneers had lower annual salarles than males

* in 1974, The medran annual salary for males was $19,400; forworn_g,rt
was $15, 700 bl . , .
. Among doctoral scientists and eng|neers, women had lower overall
. sélaries than men in 1973 $17 600 for women tand $21 200 for n&n.

~ ]

@ Asian and other racral minorities generally had | 02 WEr salaries tl
tor

all?e‘(/e‘l'

Whnte or Black scientists and englnéers at the-d
- l' 2T . ‘ : ;
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® . The gap in starting salaries for women scientists and engineers is

narrowing. For example, the average offer aythe’B.S. level to nen in
A 1975, 6.5 percent above
wds §8,832, an increase of

.almost 11 percent over 1974

® The lack of women in sciénce is not Yuetoa farlure to develop the
' requ1slte background skills prior to and during high school.

-

] Mlno”rltles, however, appear not .to have (‘developed those
background skills needed for science actlvrtres by the time they
complete hrgh school. "y

® In 1974 women earned 30 percent of the bachelor’s degrees awarded
in scienct’and engrneermg, and in 1975 women earned 16 percentof
all science and engineering doctorates

e The proporf on of doctor’s degrees in science and engipeering
earned by Whites increased between 1974 and 1975. .

Only 18 percent of the women who earned a bachelor’s degree and
expressed a desire for a career in science or engineering in 1965 were
engaged in their chosen career 6 years later; the comparable figure
for men.was about 50 percent. 7

.
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This report focuses on' two separate but intértwined issues. The first
issue is concerned with whether there is a préblem or series of problems
related to the employment of women and minorities-in the scientific! and
engineering (S/E) workforce. The analysis of t‘s issue revolves around

“labor market indicator or force participation, employment, un-
epployment, and-salaries.2 The second issue is concerned with whether
there s an underutilization of women and minorities asahuman resource
in science and engineering, ang, jf so, to what extent, and why. The issue
of undefrutilization is addressed, by looking at science abilities and
potential; early career choices; participation in-science studies at the

- college and university level; and the transition from school to employ~

ment/in the S/E, labor forge. . g

, /In addressing these issues, it was gxtren&e"r)‘?}xdi‘fﬁcult to determine
. caysal relationships. However, data are presented th roughout this report
that provide insights and a greater understinding of the issues. For
example, data indicate that the science potential for bath males and
emales in high school is about equal, butthat relatively few women enter
careers in science. While these types, of data help define an issue and
pinpoint specific problem®areas, they do not necessarily explain the-
cduses of the problem. A '

¥

SR

’} ; 'ﬂ: . L] .
P L
A b Vo . |
: r I W

7 —_— H
] ! Science includes the physical, life, social, arid mathematical sciences. }xcluded are those
7 -medical pract}tioners, such as dentists, engaged in patient care, Rurses, etc. :

i 2 The data in this report on employment, labor fdrce participation, etc., include informatibn on
©. pon-US. citizens as well as citizens. Since some noncitizens may be members of' racial minority
" groups, the data presented may, to some extent, have the effect of overstating the participation of
¢ American-born minoritiesin the S/E labor force. Data pﬁtain'ng onlytoU.$, citizensisso noted in the
-
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Size of;thq Science and :Eﬁgine'ering
Population—+Labor Force Participation

-

. . ) < . A
V, ./; . : 5 -
/ gr;ALL SCIENTISTS.ANb ENGINEERS . ’

There were approximately 2 millioh scientists and engineers in the
United States in 1974: About 185,000 (9.4 percent) were women. More
than 9'of every 10 women were-scientists rather than engineers. Only 4 of

* every 10 men, however, were scientists. The.concentration of women in
science rather- than engineering seems/to reflect, to some extent,
"oceupationalstereotyping, bath on the part of society and on the part of
women themsplves. AREE . .

’ [ hd
L S L

R .
’ Pnost ane-half of all female sciefitists"and engineers (47 percent)
were got in the labor force in 1974; that is, they were “not employed and
were notiseeking employment.” In conftrast, approximately 1 percent of

the male scientists were not in the labbr force in 1974. .

v

. \
' k) . ® ., ~
The participation of both male and female scientists and engineersin
the labor force differs somewhat from the labor force participation of the
general population. For exampl€) for the general population, about,55
percent of the females were not in the labor force, as were almost 24
percent of the men. The greater participation 2f all "scientists ‘and -
engineers in thelabor force-is at last partially explained by the slightly
older S/E population and their higher levels of education. Labor force
" participation generallyincreases, fto 3 peint, with age and educational
attainment. ‘. Tt L= ‘

. i » . ’

It may- seem surprising that ithe S/E:labor. force particip‘ation of
scientists and engineers of both sexes was less than that for those in the ' -
general population who h?ﬂ’g;com‘ feted 4 or more years of college. In
1974, 36.5 percent of the females w_ﬁo had completed 4 or more years of
college were not in the labor féche as were 9 percent of the-males. * -

A v
\
N .

\ ) .; - i ~( " ’ ot '
- =
¥ - I . - ] - L ' 4 -
.. ! Scientists and engineers by fleld, sex, and race: 1974 ’ s . o
2 R . - ' / . s .
«. ' . ’ ) N : A
. o - \ Sex *  Race - \ ’ ) ‘
o S — - , -
) . . . t"‘ ot . American * -
. - . Field Total Male Female White Black Indian:., Asiap Other - g
e T & Total feiiin.. aso.o 1973000 " 1788000 185000 1,886,000 31700 _ 1,800 36,500 17,000 , )
P Phiysical sdientists ............ 188,000 170,000 18,000 179,000 3,500 () . 4600 © 1, .
- " Mathematical scientists ... ..... 60,000 45,200 15,000 57,000 1,900 ‘4 -() 1,300 )
. Somput r specialists ......... 125,000 101,000 24,000 ~ 120,000 2,500 ") 1,300 .70 «
. sEnvironmental scientists .5 ... $2,000 . 49,000 ' 3,000 .+ 51,000 ra 100 M 500 Y Y\ . N
: : fEngineers ........y....ii.. 1,072,000 1,064,000 8009 , 1035000 © 8500 500, 20,200 8700}
Uife'scientists ... e . 194000 © 160,000 34,000 184,000 3,500 ) 2700 3,300 ..
Psychglogists ................ 95,000 68,000 27,000 90,000 1,600 M 2,600 800 .
‘ Sacial scientists .............. 187,000 « 131,000 56,000 172,000 , 10,200 _ 500 2,200 2,100 | .
* N Y v v v N '
. . y , \ ¥ ;‘ ; ] \ ' . 4
. . Less than 500, L ;Zif "’ » . .
‘Note: Defail-may not add to total because of rqunding. ) ‘ .
.8 Source: National Science Foundation, Manpower Characteristics System: T4 . s .
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Several hypotheses could be explored to help explain the above data:.
scientists and engineers may, on.the average, be older than the generat .
population with’ 4 or more years of college, and hence, more may be 1
Tetired; relatively more scientists and engmeers may be out of the labor® -
force because they are going to school on a full-tinie basis; or the “low”
labor force participation of scientists and engineers may reflect partucular
definitions used by NSF in défining ‘this population.3 ‘

The reasons for scientists angd englneers not being in the labor forc¢e
differ considerably between men and women and generally reflect
traditional societal roles assigned men and women. Of those female
scientists and engineers not in the labor force, only about 20 percentwere
retired. The remainder‘were out of the labor force for “other reasons;”

- such as family respansibilities, ill health, etc. These“other reasons” also
may reflect pastdiscrimination against women in science and engineer-
,ing.In contrast, about 80 percent of the male scientists and engineers not .
in the labor force in 1974 were retlred 4 , Lo

Less than 5 percent of all scientists and engineers of Bpth sexes in
1974—87,000*~were members of racial minority groups. Of these, about
one in five were women. Among White scientists and | erigineeys, about 1
in 10 were women: / . — Y /

Members of, m|nor|ty\groups who are scientists and engmeers were
~more likely than thei? White counterparts to'be in the labor force. Thus,
about 15 percent of the White scientists and engineers were not in the
labor force in 1974, compared to only about 8. 5 percent of the minority
group members. The higher labot force partucupatlon rate for minority
'group scientists. and ehgineers is somewhat’ syrprising since the
proportion of women ”amohg minority group .scientists and engineers is
about twice that for Whites and 47 percent of all women scientists and*
engineers are not in the labor force. The high labor forée participation
rate for minorities may reflect more favorable career opportunmes for .
minofrity group scientists and engineers vis-a-vis minorities in the general
population because of equal employment rand affirmative-action -
_legisfation. Also, given historical patterns of discrimination, ltmay reflecta
greater commitment to gainful employment'in science and engmeenng
among minority group scientists and engineers. -

. » e

-

E4

hd t

+ «3See technical notes. °
* National Science Foundation, Chi, @e%%cs of the National Sample of Scientists and Engmeers

1974 Part 2 Employment (NSF 763 )’ (W%DC 20402: Supt of Documents, U.5.

Governument Printing thce, 1977). ,
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number of women, a large number of full-time students:

About 70 percent of the White scientists and engineers not in the
labor force in 1974 were retired, while only 22 percent of those beleriging
to the racial minority group were retired, accbrding to data devéloped as -
part of the National Samples of scientists-and engineers. This reflects to '
some extent, the relatively fewer numbers of minority group scientistsand '

engineers who are 55 years of. age or older. .

L

.
e . . I

2 DOCTORAL SCIENTISTS AND ENGINEERS * .
Warnen constituted 8.7 percent of the doctoral scientists and
» engineers- in 1973. Most (86 percent) women doctoral scientists and
- engineers were' White. Of the remainder, Asians outnumbered Blacks by
more:than 3 to 1. The representation of women in different fields varied
considerably. Of all women scientists and engineers with audgctora’te,
over 36 percent were in life sciences (primarily biological) and aother 271
percent were in. psychology. Again, “theserdistributions may reflect-
society’s “traditional’’ expectations for wormen. For- example; biologiéal
sciences may be viewed by ¥he general public as “health” related, and™™

might, be ‘encouraged, pressured, etc., into “helping” fields—The
: distributions may also reflect.limited opportunities
( physical sciences. ' ‘

omen in the

D P —
$ Seertechnical notes.

.+ Minorities represent

“health” along wjth psychology may be viewed as “helping” ocCupations. ~ Life scientists .,
Following from women’s traditional roles as wives and mothers, womEM"”’C)"J°'°f3'5rs e

. ‘ - ‘ , - . . .
As would be expected, because of average age and education, the - , A
labor force participation for both White and minority group scientistsand -, , . \ N . .
- engineers are considerably above the ratés for the general population. * .+ - ~ ' oo St -
. The relatively large proportion of the general population 16 years of age - e g . Toe
' and older not in the labor force reflects, in addition to the relatively large
‘ - . T é - ‘

Asians of both sexes make up the Jargest racial minority gfoup among
doctoral scientists and engineers, representing,4.5 percent of the total.
Blacks of both sexes constitute less than 1 percent of the total, and other
even smaller proportions.

About 15 percent ‘of the women with Ph.D.’s in’ sci@nce and

engineering were not in the labor force in 1973. For mén, the comparabfe
rate, was 5.5 pereent, Among racial minorities, 9 percent of those holding

the Ph.D. in science and engineering were not in the labor force; slightly

higher than_the 8.5 percent a&éf‘age for the S/E popﬁlation who were
members of racial minority groups. :

.
-

- ‘ ‘ ~ L]

el L4
—, ey . ~
¢ Based on _dat;\ contained in the Marpower Characteristics System, National Science

Fodhdation. . ' .« Q
L)
L) o ~

Women and minority doctoral scientists and engineers by field: 1973

. T . !

Mindfities (both sexes)

-~ a .

» - .
e ’ o American - . No
. - Field Total omen Black Indian Asian Other_report

Total «evvieiininnn.., 244900 21300 1,908 100 11,0000 300 19000
Physical scienitists ............ 53,400 2,400 Y ’ﬁ)\( . 2,;09 100- 4,000
Mathematical scientists ....... TW ._ﬁ\‘____e 700 ) 1,200
Computer specidtists ......... : 100 M _ aTOO M - 300
Environmental scientists . 1,000 3000 () - ——- %300 () 700
‘Engineers ...., T e 37,400 ° 200 . 100 ) 300 100 2,200

S eeeieiieans 65500 © 7,700 - 600 (" 2800 100 4,700
28,300 i. 5800 200 0 30 () 2700 .
Social scientists ...i......,... 32,800-,+ 3,600 400 () 1200 ()7 290 °
. Noreports......... SELERREER 800 200 () —_— M — 200 ,
e -~ .‘“’Qf , b J

1 Less thanﬂ . . H /e
Note: Detail may not add to totals Because of rounding.

- Squrce: National.Scien'ce Foung]ation;Mgppower-Gharacteriégics System.
- . ;
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The number of femgles émplbyed as scientists and engineers in

.»7 1974—96,000—represented about 6 percent of all employed scientists and

engineers. Among female scientists and engineers, the Iargest proportion
(22 percent) were computer specialists. It is interesting t& note that about
88 percent of the female computer specialists in the S/E population were
employed. By way-of contrast, only 53 percent of the life scientists and 23
percent of the social scientists, were employed. This relatively high ratio
between the number of femle computer specnallsts in the population
and their employmentfas\comp.uter specialists may reflect’ the more.
favorable employmeht opportunities for the. computer specialist—a
* relatively new occupation which has grown so rapidly that demand
frequently exceedgd supply. &nce traditional barrlers to employment

J.

N
»

/.

|

\ -
S
|

|

employment as computer specialists because.,they had the. educational’
background and were available for employment /.
/

The employment of female scientists and englneers as computer
specialists is generally conséstent with the data presented in the sectionon
the transition of scientists and engineers from school to work (p. 16).
Those data indicate that. most of the women who planned careers (and
* hold degrees) in the natural sciences and who do not work ‘as natural

scientists work in the computer field.
€

- -
R ﬁ’
.

* " The total number of minorities employed as scientists and engineers
1974 was about 79,000 (5 percent of the total). Of these, 42 percent were

teﬁd'ttrfalf in the face of a skill shortage, wormen may have found Asnans and 37 percent were Black. o
/— '; J . ) ’
*»
< . - . v !
n - / ) ) o
B S . /’ ¢ . P i ' . b4
¢ - ' a -\ ‘ . o
Employment of scientisé and engineers, by sex and race: 1974 ’ , /\_.~ .
- . / i ’ . .
v ? . ‘ . 1‘ ¢ . ' O \
A ' ! ]
= B ‘ s’ ! & N
¢ V% " ,Skx’
Total [
. , : . , . . / 7/ minor-> ) American @
-t ’; ’ . Field Total Male, Female” Whiter ities “Black Indian  Asians Other
‘. . Total ....... Fereeenaen f1,662,000 1,566,000 - 96,000 1,583,000 , 79,000 30,000 -1,600 33,000 15,000 -~
, . Physical scientists ............... 156,000 141, /" 14,000 147,000 - 8,000 3,000 M ' 400 1,000
T Mathematical scientists .......... 45,000 38, 7,000 42,000 3,000 1,500 1) 1,000 oy . *
Computer gpecialists ............ 122,000 1017000/ 21,0000 116,000 5000 2,000 1) 2,000 - 600 * ~
” ',Enwronmental scientists ......... 44,000 42,000 . 1,800 43,000 =-3,000 M - M M o
® ' - Engineers ..o lieiiiiininnnn 999,000 993,000 5000 963,000 29000 8000~ ¢. {) _ 20000 8000 g
- oo Life scientists .....c0eoienein.... 136,000 11P000 18,000  -129,000 7,000 - 3,000 ) " 2,000 2,000
St - "Psychologists «...o.............. 61,000 46000 15000 57,000 4000. 1,000 (Y 2,000 500 ¢
\ : n ~ “ Social scientists .. .....vnn.nn. 100,000 87,000 13,000 86,000 14000 10,0000 500 , 2000 2,000 :
; i s - - . .
1 Less than 500. U . -
’ - * Note: Detail may not add to totals begause of rounding. . » T T ey
Source: National Science Foundation, Manpower Characteristics System. - I A T e -
= T re f - o ' ~
e . ¢ 2 - -
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*The occupational (fields of science) distribution of minority scientists Asians constitufted the largest proportion among doctorl scientists
and engineers was significantly different than' that for -Whites; for ", -and engineers who'are members of racial minorities gfoups. tn 1973, over
example, 36 percent of the minority group were engineers, compared to . 80 percent were Asians’»’viﬂ'ﬁlacks accounting-for approximately 13 -

7 60 percent of the White scientists and engingers. Among science fields, - percent. . . -
the largest number of minoiity group mempe,rs were employed associal * Are there indications that women and minority scientific .and
scientists (18 percentf. Among minority groups’ social scientists, about 7 of y

RO technical personnelface labor market problems different from those
every 10were Black.OnIySpercentoftheWhntesaeﬁtlsts’wereemployed faced by the overall scientific and technical workforce? Besides labor

~

. > . . . . . A “« . . . . . . . W .
as social scientists. , . ) force participation, two statistical indicators of potential labor market
In 1974 women constituted almost 40 percent of the employed labor problems ace- unemployment rates and salary levels. These indicators - ﬂ
S e force,” But only about 6 percentof the employed scientists and engineers. suggest possible areas of concerp by helping to define the dimensions of ~ ~
Minorities represented nearly 11 percent of all empidyed persons, but problems and assist in the development of poliey options to overcome.
only about 5 percent of those employed as scientists and engineers. dnffncult|e§. . ‘ . N ( .
Of the 227,000 employed doctoral scientists and engineers, 17,000 or \f ™ . T
7.6 percent, were women. The largest number of employed women were mployed women and minority dotoral scientists and engineers by.field: 1973
*  life scientists; followed by psychologis?% and social scientists.8 .~ oo -
Among the employed dectoral scientists and engineers in 1973, YR P o " Minorities (both sexesr
relatively more women than mep.were employed in nonscience jobswand e . ] Py e
. N ’ - erica [¢]
were employe:d on-apart- lrr.mebbasw. For example, al;out 7 percent of the Field Totl  Women Black indian Asian Other report / .
: woment w;artie1 in nonlSCle:j1 e Jobs as were 5 Pi’.cem o tthe men. Almo's(; 16 TTotal e, 226750 17300 1,700 100 10,450 300 16,250
. pe;cen ot the efmp Oyed women \:/er@WOfl mg par tlme.’ compare to 'Physical.scientis‘ts' ...... SERRRY 49,100 1.900 . 400 (") 2,350 50 3,400 ° -
: only 2percent of the men, The amqu%t‘ofvo untary nonscience and part- Mathematigal scientists ... 12600  800.. 100 ——. 650 .() 1100
-time employment among women is inknown, however. : Computer specialfsts ........ 2,900 + . 100 50— 00 () 250
. .. : < Environmental scientists ...... 10,550 250 ") S 30 — 800
. X / . Engineers ................... 36,200 150 100 () 310 500 " 2,050
. r . : Tt Life scientists ...o.e.vvvnn.... 59,350 6,100 550 (h 2600 100 4,000
7 Executive Office of the President, Employment and Training Report of the President (Ihcl. Psychologists ............ ... 26050 5,000 200 " 300 " 2,250
Reports by the U.S. Department of Labor and the U.S. Department of Health, Education, and Welfare). | Social scientists ..,........... 29,850 " 300 50 1,100 .50 2,400
. Transmitted to the Congress 1976. (Washington, D.C. 20402:‘Supt.\.9f Documents, U.S. Government Noreport ................... 150 M- (" _— " - M
Printing Office.) - L = . -
. ® Data on the characteristics of doctoral scientists and engineers in 1975 were rec?lved by the v . . .
Foundation subsequent to the development of this report. in 1975,"about 22,500 fem#le doctoral - . !less than 50. ‘ ) ’ T o -
scientists and engineers were employed, representing about 8.6 percent of the total number of Note: Detail may not add t6 total because of rounding.
employed doctoral scientists are engineers.* — R - Source: National Science Foundation, Manpower Characteristics System. . .
. ° . A t ‘. v :
. < - = .
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Unemployment Rates -

a

» Data developed by theNational Science Foundation have afairly high
degree of statistical reliability (relatively low standard or sampling errors)
and indicate that the unemployment rate for male scientists and engineers

«in 1974 was about 1 percent and that the rate for female scientists and
engineers approached 2 percent. [Among minorities the unemployment
rate was less than 1 percent.] The error range associated with the
estimated unemployment rate for males is +0.05 percent. For females, the

- g(st}mated error range is + 0.25 percent.?

N . . : , LY
Considerably more detailed data are available on unemployment
among women-and minority doctoral scientists and engineers. The overall
unemploymentrate for male doctoral scientists and engineers in 1973 (less
than 1 percent) Was about the same as that for male scientists and
éngineegrs, regardleSs of degree, and considerably below the unemploy-
mént rate for all males in the economy (4.1 percent in 1973). For women
doctorates, the uneémployment-rate was 3.9 percent'(+0.2percent at one
standard error), and among racial minority'doctorate groups of both sexes
it was about 1.6 percent.™ Among the genera] population, the
unemployment rate for women was 6.0 percent, among mingrities it was

8.9 percent.’? About 80 percent of the unemployed women doctoral

scientists and engineers were White; another 13 percentwere Asians. No
unemployfment was reported for Black females. About 270 of the
approximately 700 unemployed female doctoral scientists and engineers

K3

_of .all races in 1973 were life scientists, representing a 4.3-percent' -

unemployment rate. Physical scientists reported the Highest unemploy-/
~meént rate (7.3 percent), while there was no reported unemployment
? .ot To.

- . ’
)
.

. L3
R // P Uné"ri‘?gloyrpent rates for scientists an(feﬁgineers developed by the foundation are composites

developed from seven different surveys-and-data sources. The error ranges shown are not the

;  f#*standard errors” normally used to measure samphing reliability. Theseserve, ra.t°hEr, as proxies for the

/A\_" /1

1\ "W Vin 1975 the unemploy
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Aruitoxt provided by Eic:

estimated standard error. ! :

' National Science Foundat etailed Statistical Tables Charactéfistics of Doctoral Scientists
‘and Engineers in the United Stafes, 197 \(NSF 75-312-A) (Washington, D.C. 20550, 1975).
nt ra

!

percent; for malesit was 0.8 pércent.

,a{ong female doctoral scientists and engineers was 3.0

12 Department of Labor, Bu L;(;o

Vol. 23,4No. 6 (Washington,‘%si : Supt. of Documents, U.S. Government Printing Office).
. B - .

reau of ’T;;atis‘tics, Employment and Earnings, Decémber 1976,
) :
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Unemployment rates for doctoral scientists
and engineers, by sex and race: 1973

. Unemployment .
- -~ Standard
) N error .
Sex and race Number Rate (Percent)
Total ............... 2,600 12 0.05 st
Sex: i ’
Men..g.. ... eeii... 1,900 9 05
Womeﬁ?. .............. 700 39 2 )
Race: ’ , . ]
White ........... ...... 2,200 11 .05
Black .. .............. " —_— —_— !
American Indian cesees ) 49 5.3
Asian (..., eeiiiien. Ll 200 1.7 3
O¢her ........... N L ¢ 3.4 23
. No report ..... ..... S 200 1.3 2

' No cases reported.

2 Less than 50. .

Note: Detail may not add to total because of rounding.
Estimates are rounded to nearest 100. Percentages are calculated
on un;&unped data.

Source: National Science Foundation, Manpower Charac- _
teristics sttem. L :

- .
.

among female
fields of emplo§ient, mathematical, environmental, and social scientists,
and psychosf)ogists reported below-average unemployment rates, while
engineers showgd ap, above-average unemployment rate. With the
exception of computer specialists, however, the reported unemployment
rates in major occupational fields for females were well abové the average
for all male doctoral scientists and engineers.’ *

- *

-

_" National Science Foundation, Detailed Statistical Tables. Chhragténistics of Doctoral Scientists
and Engineers in the United States, 1973, op. ¢it.
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toral computer spécialists. Among the other major-
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The reported unemployment rate for female doctoral scientists and

engineers is twice that reported for all female scientists arid engineers

regardless of degree level. This_may be somewhat surprising since
unemployment generally is inversély related to educational attainment.
Of some interest is the fact that almost one-third of those doctoral-level
fefnales reported as unemployed were between the ages of 30 and 34, the
age where family responsibilities may peak; for men, 22 percent were in
the 30to 34age group.™Furthermore, thereis some speculation thatthose
hqldir_mé the Ph.D. identify with a particularfield of science and frequently
consider theodselves “in the labor force” and seeking employment even
though they have not taken any specific action tolook for employment, or
are available for employment only under a fairly narrow range of
conditions. If some of the females reported as unemployed have strong
location preference—because, for example, of the presence of a husband
who may be considered the primary wage earner, or if they have young
children and satisfactory child-care arrangements can not be found—the
“meaning” of the reported unemployment is subject to differing
interpretations. The surveys upon*which the unemployment rates dre
developed do not ask respondents to specify what they had done to seek
employment, or under whit conditions—houts, salarys location, etc.—
they would accept employment. ..

In addition, the reported unemployment sate for all female scientists
and engineers is based on standard labor market analyses and.treats new
entrants to the labor force who hold less than the Ph.D. in science ahd
engineering and who are not employed, as outside the S/E labor force?
Thus, aperson (1)who holds less than the Ph\D ;(2) who has never worked”

unemployed scientist or engineer. Generally, occupational unemploy-,
ment rates developed by the Labor Department (and'NSF) relate to the last
job of the unemployed. However, a “new” Ph.D. is considered partof the
Ph.D. S/E population, and may be tabulated as an unemployed scientist or
engineer. . - . *

* ™ L. L

rl T

Profild (Washington, D.C. 20418, March 1974).

»
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yed, is not tabulated as an.

1 National Academy of Sciences, Doctoral Scientjsts and Engineers in the United States. 1973
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Salaries
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Data developed by the Foundation indicate that women scientists
and engineers have lower annual salaries than males. In 1974 the median
annual salary for ‘males was $19,400; for women, $15,700. The salary
differential between men.and women varies considerably among fields,
ranging from a difference of $2,300 for computer specialists to a difference
of $5,800 for medical scientists. Salary differentials reflect many variables
including type of employer, age, work activity, and years of work
experience. Thus, for example, the median age for males was 42years and
for women it was 35 years. In addition, a greater proportion of men than
women were engaged in management and -agministration, the work -,
activity generally paying the highest salary. Also, relatively more wormatf= ; ¥ «
than men'were in the life sciences, and life scientists of either sex received ~ °
salaries Iowe\r than the overall median for all scientists and gngineers. "--

- .

« .

) w

A Median_annual salaries of the*1970 science/engineering
labor force, by field, type of employer, and work activity: 1974

3 ' .

, R . Type of employer Work activity
., - Bisiness University  Federal Management
N & & 4-year Govern- or admin-
Field * Total ,"industry  college ment R&D  istration  Teaching
..... $19,300 $19,000 $19,400 $21,700 $18,400 $22600  $19,200
Physidal scientists ...... 19,500 19,7C0 18,700 21,700 19,000 24,500 19,000
Mathematical . . .
R scientists ... ........ 19,800 20,700 19,400 21,700 21,400 . 24,200 18,000
Computer, specialists ... 18,400 18,200 17,000 20,900 19,100 20,700 18,900
Environmental - ’
. scientis}s ........... <{ 20,700 20,200 19,300 21,400 20,100 22,900 18,900
Engineg, N 19,400 19,000 20,800 22,300 18,300 22,600 20,400
¢ Life scifntists ..........,,. 17,800 * 18,300 19,200 17,700 17,900 19,000 18,500

- Psychologists «s‘ /19,400 19.600 19,300 22700 19,500 22,200 18,700
Social scientists ©.7, ...g."~!‘20,2§)0 24,300 20,100 © 24,600 20,200 23,100 19,800 .
- M A
. T A .
. e ie ¥ . \ . ) . .

, Source: Nationa] Science Foundation, Manpower-Characteristics System.
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Among doctoral scientists and engineers, women had lower overall
: 2 s
v‘ft%f;ms g':‘jg
o % ?ﬁ‘é”’%’% &

= e salaries than men in 1973. For example, for all fields combined men had
SR annual salaries of $21,200. The comparable figure for women was
_ w;%%w = Sl $171600."° This same general pattern thows across all occupations, and
Sl e A e e"‘fﬁ”x& 2{: ot across types of employer and yvor!< activity. Salary differentials by raceare
Nﬁ%g& «ﬁf% e N el T e x—ﬂgf*“‘“?"“* more mixed. Thus, Black scientists and engineers had shghtly, higher
: “*%@%ﬁ"“* s Y i median salaries than did Whites ($21,000), primarily because of the
relatively higher salaries of Black social scientists, psychologists,. and

Lad

engineers. - '

Asians ($20,000) and other racial minorities’ ($18,500) generally had
lower salarie_i,jthan White or Black scientists and engineers. Asian
mathemafical %cientists, however, had annual salaries ($20,100) slightly
above those fqlr Whites ($19,300), but slightly less than those for Blacks
($20,700). \ ‘ ’

2

Management &

.administration /sg=a%, LY

':{\3{‘ A ' .

N

' In 1975 the median annual sdlary for men was about $23,400, for women, about $19,100.

. -
Median annual salaries of total and female
doctoral scientists and engineers, by

o '»
-
25

( g q&‘?,, 5% : % ‘, AR 2 ML 2 | 2 2 ' Ny vitve
; ;m i it stk ;ﬁo ; o ) selected employer and work activity: 1973
% , ) N Employer and _ \
- . O o work activity Total® Females t .
X . ’ <. »& ! ) Total .. . ..c. cooiiiiiiinl, $20,900  $17,600 .
& . v , % ot Type of employer:
: . ) ' . . . Business and industry ...... .... s 23,400 19.700
v e ! ; s Educational institutions ... ..... - 19,300 17,100
' - - . Federal Government ............. 23,700 22,100
.. 7 “ ) > Work activity: - .
} t e : . T . . R&D .............: e ) 20,600 17,400
. ) Management and admrmistration? . 26700 ' 22,300
. _ , . ‘ Teaching®................. Goee 18,900 17,000 )
' - - .,
] . ‘) ) . ’ ! Males and females combined. o !
A . : ) :, “ ? Includes the management and administration of R&D. -
’ . . . e Source: National Science Foundation, Manpower Character- -
. : ’ ) . istics System. ‘- :
+ ' R 174 -
g - h . - .
P YRR . “ . ;
- o 0 3 1 ‘ ‘§ , ) - ‘ 9‘. ’ - “* .'«3 2
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Aruitoxt provided by Eic:

National average monthly’ s@lary offers, bachelor’s degree
candidates, by curriculum and sex: 1973-76

’

~

Men Women /( .
> Average offer - _ Average offer °
Curriculum . 1973-74 1974-75 1975-76 1973-74 *1974-75 * 1975-76
Business: - . -
ACCOUNING - evevvvirennn e, $925  $980  $1,017  $923 984 ' 51,03/(1)
Business-general ............. .. 809 847 876’756 822 8
Marketing ..........0 ..., 782 810 853 oAl 772 814
Humanities and social sciences: . .
Humapities ..................... 728 759 816 655 "~ 686 743
Social sciences .................. 766 803 866 696 725 770
Engjneerrng‘: \9 [ ] ?
Aeronautical .. ...... .......... 960 _ 1,074 1,152 94 o 2071 1,178
Chemical 1042 1,19 1,278 1,033 1,197 [ 1,283,
Civil ..ot i 697 1,064 ~ 1,104 971 1,098 1,153
Electrical + 986 1,080 1,753 1,001 1,116 1,175
Industrial 978 1,079 1,137 1,0015. 1,089 1,164
Mechanical ..... feeeeeeeetaiaenns 1,001 1122 1,195 A 1,004 1,128 1,226
Metallurgical .................... 1,003 1,134~ 1,212 1,015 1,089 1,210
Science: ' )
Agricultural .............0..... .. 789, 817 856 728 781 826
Biological ...... e . 751 800 820 664 736 | 795
Chemistry ................. e 891 962 1,01 867 944 . 1,052
Computer science .......... e 920. 977 1,035 895 971 1,045
Health professions ............... 727 868 883 734 , 789 825
Mathematics ...:.......op..en.. 878 924 992 81 9 982
Othér physical and earth ' - *
sciences ........ & 898 1,012 1,053 878 ”‘Z 901 1,043
T T

1 Monthly offer times 12 equals annual salary dffer.”

Source: The College Placement Council, Salary Survey,

-
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Starting Salaries C ' .
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Data from the’GoIIege PIacement Council indicate that the gap in
startmg salaries for women and.mindrity scientists and engineers may be
- narrowing. For example, the average offer to men in the biological
sciences was $9,840 per year in 1976, 2.5 percent above 1975. For women,
the average offer in 1975 was $9,540, an lncrease of almost 8 percent over
197406 -, -

* Asimilar trend can be seen among doctoral scientists and engineers.
For those under 30 years of age, females had salaries about 10 percent
below those for males: For all age groups, the dlfference was ap-
proximately 17 percent.

Because of the- reIatlver small number of women scientists and’
.engineers, their younger median age, and the narrowing of the gap in
starting salaries between men and“women, the differential in average
salaries paid men and wemen in science and engineering is Ilkely to be
reduced in the futufe, . -

~

T -
~ [4

)
", % The College Placement Council, Salary Survey. Final report, July 1976. (Bethlehem, Pa.)
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Conclusions

/ -~

T ,\

The available-data-indicate that there are relatively few women
scientists and even fewer engineers, and cohsiderably fewer minority
scientists and engineers of either sex. The data also indicate that relitively
few women and/or minority scientists-and engineers are unempl

' The data on labor force participation and salary differentials indicate

possible problem areas. The labor force,participation.sate of, female
scientists and engineers (53 percent) is significantly below<the rate for
male scientists ahd engineers (88.percent). The relatively low labor force
participation of female scientists and-engineers may reflect the personal
preferences of these women: It also may indicate an actual or perteived

lack of job opportunities. Some female scientists and engineers,no'douby, -
o are out of the labor force because they have becqme discouraged in -

looking for employment and think that jobs are ;}lot ?v'ailable. ,

—~ . -

yed.:_ \

\

-

5' , Female doctoral scientists and engineélrs had lower annual median
alaries than did males not only by fields of science, but also by type of
efployer and by w§g< activity. However, data not currently available—

such as years of experignce, location preference, publication records,
hours devoted to #job, etc—are.heeded to explain different salary levels

befc_)[’e the reasops for this can be fully understood. The array of salaty data

displayed in thi§ report, however, suggests the need for additional study. *

€, . . ‘ -
-+ The néxt section of this report moves away from the more traditional

Tabor ma'rket'_’analyses and looks at-the issyeof underutilization of women

and minorities in science and engineering from a human resource point

of view. Thus, the emphasis in the next section is onsuchfactorsasscience -

! abilitiesand the relatignship between career-plans and career outcomes..
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Abilities

" WOMEN

<
Women and men have about the same relative abilities and potential
for successful careers in S/E fields. Studies of early childheod abilities
disclose that girls perform much likeboys in tests believed to be related to
potential careers in the sciences; e.g., mathematical and space-relations
tests. By the junior high school years, boys’ scores begin to exceed those of
- girls on tests related to science potential.”” It is during these adolescent
years that many young people begin to develop their concepts about
future occupations and start to rgake decisions about cqurses of study to
.prepare for occupations. Despite this divergence, however, studies show
~that by the‘end of high sghool there is little difference between the
science potential of these young adult men and women. Researchers
working with “Projed{ Talent” data, a longitudinal study of high school
student cohorts of the sixties, and with data on 1975 high school students, .
have stated “. . . clearly, the paucity of women in science careers is not
due to a failure to develop the requisite abilities prior to and during high
school.””18 . ‘ .

<

A —
¥ Women in Science and Technology, aReport on aMIT Workshop. Cambridge: MIT Press, May
1973. < . ‘

¢ Development of Scientific Careers: The High School Years, Final Report. Palo Alto, Calif.:
American Institutes of Research, Aug. 1976. . -

\« ﬁ

)

MINORITIES : ’

Minorities, however, appear not to have developed the background
skills needed for science activities prior to college entry. Important
background skills identified included mathematics, reading, and visual
imagery skills. In both 1960 and 1975, Black high school students averaged
one standard deviation below the meah on scientific potential; their -
performanee on tests of science potential had notimproved over the 15-
year period. Only 3 percent of the Black students, compared to 15 percent
of all students, had scores as high as the mean of those who succéssfully
established careers in science. Almost none of the Black students in the
Project Talent.(1960) 11th grade sample had jobs in science in 1972-73.
Orientals showed science potential similar to that for Whites. The
researchers stated that “By and large Blacks and Spanish-surname
students have failed to develop the abilities needed for science careers to
nearly the degree their White and Oriental peers have."

v

R . L

8 Devélopment of Scientific Careers, op. cit. -
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/“/ During' the past two decades, the overall proportion of bachelor’s
g’ the p , prop

/ degrees awarded to women ranged from 36 percent in the social sciences -
s to 14 percent in the physical sgciences. Among doctor’s degrees, the
/ proportions to women were smallip all fields, from about,19 percent in
/% thesocial sciences to around 5 percentin the physical sciences. Since 1965,
however, the proportion of S/E degrees at all levels awarded to women’
has been growing. In 1974 women earned 30 percent:of the bachelor’s

degrees awarded in sciénce and engineering. . '
Datg 6n the racial, composition of those earning doctoral degrees

have been cdllected only for a.few years. Similar information.for other -
degree levels will not be available until the results of a, 1975-76 survey are.

* . availdble frém the U.S. Office of Education. The praportion of doctor’s
degrees earned by Whites, however, increased between 1974 and 1975.
‘Fhds, in 1974 Whites earrred about 89 percent of the doctoral degrees in
science and engireering awarded to, U.S. citizens by American Gniver- -
sities. By 1975 the proportion had risen to about 91 percent. For either year
there.is little deviation from the averages among major fields of science.’

I . .
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Transition From Schdol to Work

' A\
* N

Pl
Do the “relatively immediate post-edyeati6iial fabor force ex-
periences of men and women with:"a sciefice eddcatl’on differ? What
happens to those men and women who4years aftef"entering college,
state that their occupational goal is in engmeerlng or a specific science
field? - .
A

Data comparing occupational intentions of college seniors in 1965 to
actual occiipations in 1971 (6 years later) are available from an analysis? of
data derived from studies supported by the- Foundation’s Division of
Science Resources Studies.?' Only those persons worklng fulltime in 1971
and who had earned atleast abathelor’s degreein science or engineering
are included in these comparisons; racial data are not available.

For- both sexes occupational outcomes differed somewhat from
intentions, but for women. the dlfferences\were greater than for men,
sometimes strikingly so. Only 18 percent; of the women who planned
careers in the natural sciences—life and physical sciences and
mathematics—were engaged in their chosen or closely related careers;
the comparable figure for men was 51 percent. Almost one-half of the
women who originally planned careers in the natural sciences were
working 6 years Later in business-related occupations, most as computer
programmers.

1

e S

2 Bisconti, Ann Stouffer and Irene L. Gomberg. The-Hard-tg-Place Majority—A National Study

" of the Career Outcomes of liberal Arts Graduates, Repgrt No. 5. Bethiehem, Pa.: The CPC

Foundation, 1975. R » . e

n “Undergr_aduate}f‘ld Graduate Study in Scientificyifelds,” American Council on Education

Research Reports 6:3, 1973 and “Five and Ten Years After College Entry,” American Council on
£ducation Research Reports 9:1, 1974 (VYashington, D.C.: American Councll on Education.)

~
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Jdn engineering, nearly three-foruths of the men but less than one-
fourth of the women who planned in 1965 to_enter engineering were
employed in engineering 6 years'later. Most of the women who did not
enter engin€ering were employed in. business-related occupations,
chiefly as computer programmers. It appears that women -planning
careers in sciencé or engineering drift-inte, choose, or dre forced to enter
:{Agss prestigious”’ ar.1d pro@bably lower paying occupations relative to thef
- ‘original career choice. . - .

In the social sciences about one-fifth of each sex attained stated‘or
closely related goals. Except for-women’s traditional ‘occupations like
- elementary education or social work, thisfield is the only one in the whole
occupational spectrum in which womery realize their plans to.a greater
extent than men. In the social science category, the highest single
outcome for women, however, was ““other professional,” whichconsisted *
largely of social workers. ‘

‘Some measure of the extent to which women’are underutilized can
be seen from aProject Talent followup study of the professional outcomes
of the high school juniors of 1960. Eleven years later, 5.5 percent of the
men and only eight-tenths of 1 pescent of the women in the cohort were
w\)rking as S/E professionals, though nearly as many women as men
within the group had good science potential. *

4
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The proportion of women in the science labor force has increased’
from 8 percent in 1968 to 14 percent in 1974. In the_latter year, by way of
comparison, women made up 10 percent of the physician labor fosce and:
7 percent of the legal-judicial labor force. Women, howéver, represent
about 40 percent of all persons in professional and tech nical occupations.
This reflects the large nuinber of professional women employed in
women’s traditional fields—teaching, nursing, library work, etc.

_ Long-term historical data are not available on racial composition of
. . -the S/E labor force. Available data from NSF, however, indicate there was
- - little change in the racial composition between 1972 and+1974.22

> Besides the growth of women’in the science labor force, another
striking difference between 1968"and 1974 is the distribution of women
scientists and engineers among types of employers. In 1968, 62 percent of
the women scientists were employed by. educational jnstitutions, and by
1974, the proportion had declined to. 26 percent. There was a similar,
though fess'dramatic, drop formen. The proportion of women working in
business and industry more than doubled between 1968 and 1974, and a
larger proportion of women were working for Federal, State, and lodal
go%ernments in 1974 than in 1968. During this same period, institutions of
higher education were doing relatively Jittie hiring and jobs opened up to
women in business and industry. ‘ : '

P4
-

-
.

2 See, for examg;le, National Science Foundation, Science Resources Studies Highlights, “Racial
Minorities in the Scientist and Engineer Population,” (NSF 75-314), Sept. 19,1975 (Washington, D.C.
20550). - e
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- Conclusions

»

The dafa presented indicate that there has been an underutilization ~
of women in the sciences and engineering. The availablé data and studies
do not give specific answers as to why women enter professional science
‘careers to a lesser extent than rgen; but some inferences can be drawn’
from the data. First, until very"recently, women made up less thén one-
tenth of the science Iaborgforce Thus, science was not’perceived as a field
" which provided extensive gpportunities for women. Second, followup
‘'data for those high school students in 1960 tested as part of Project Talent -
.* " show that science-talented women entered occupations such as social
work, law, nursing, the teaching of high school mathematics and science,
and college Eﬂghsh These outcomes’ deem highly similar to those of the
college senior women’ of 1965, which were discussed earlier. The
experiences of the latter group suggested thatwomen could be mostsure
of career-goal success if they selected fields traditionally associated with
their own sex, such as teaching_ and social work. And those women who
dld prepare forand enter S/E professions were more likely than their male
” counterparts to find themselves working in the academic sector of that
field’s Iabor:,force or in the lower levels of the profession. *a

. With' respect to minoritées, data indicate that Blacks and Spanish- y A"
. surnamed persons seemed not to have develOped thosebackground &ills ***
" considered important for careers in science to the same extent as other
. ‘racial groups and women. This very likely has prbduced an underutiliza- / ;
tion in science and engineering of the potential a.vallaﬁJ,e in the minority

’
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’ Opportunities Ahead :

{he future is likely to bring greater female participation in science.
e NSF recently published projections to 1985 of earned degrees in

science and engineering.? These projections indicate increasing propor-

tions of women obtaining degrees in science and engineering, and if
* recent trends in the labor force participation of women continue, the
proportion of jobs held by women in‘science and engineering also will

increase.

The prospects for inczeasing the representation of minorities,
especially Black and Spanish-surnamed individuals, in the S/E labér force

< high school students in 1975 planning careers in science was only about
- one-half th percentages of White’s planning science careers. In addition,
unlike fémales, relatively few minorities have developed interests and
background skills needed for career;in science prior to college entry.

*Researchers have pointed out thatin 1975, 10 percent to 15 percent of
the ethnic minorities group have developed a plausible minimum level of
scientific potential (50 percent of the general population have developed
this level). In order to increase the representation of Blacks in science
fields, the researchers pointout that itwill be necessary first to identify this
10 percent to 15 percent. Then, special &ffort could be made to assist the
individuals in this select group who are interested in a career in science to
achieve their goals. - e

Even then, Blacks and Spanish-surnamed individuals are likely to -

continue to be underrepresented in science until methods are developed

- to help these minority students develop the needed background skills
prior to high school. The barriers which preventBlacks equal opportunity
to enter science careers appear to operate primarily before the high
school period. »

There is mu}h discussion of the effect of science and technology on
society. Equally important is the converse—the effect of society, with its
beliefs, its traditions, and its myths, on science and on the development of
science and scientists. There have been strongsforces in our society
unfavorable in subtle and not so subtle ways to the development of
science pofential, interests, and professional activity among womeq and

B . v

I's s -

3 National Science Foundation, Projec’tions of Degrees and® Enroliment in Sciencg and
Engineering Fields to 1985 (NSF 76-301)» (Washington, D.C. 20402: Supt. of Documents, U.S. *
R - Government Printing Office, 1976.) ; .
’ % Development of Scientific Gareers, op. cit. . '
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# may not be as favorable as for women. The percentage of these minority

x22 /'-/‘ ‘ | * |

minofities. The effect of trdditional societal roles has been very strong.
Women's and minorities’ self-concepts are all-iiportant in determining
their career and life goals. The fulfillment &f traditional roles for women
and professional potential need not be mutually exclusive, however.
Increasing numbers of women are pursuing education in the sciences, -
and generally the more education a woman has, the more sheis apttobe
in the labor force. To fully ‘utilize the Nation’s scientific potential, still
further ways need to be found to make young women with high science
abilities aware that science careers are open to them and to encourage_
them to work at their highest level of skill. Additionally, society must
develo ys to increase the science potential of racial minorities before
the high school years. ;
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Survey of College-Educated Men and Wome

Technical Notes

Data Sources

ﬁdicated, the data for scientists and engint
employment, unefiployment, labof force participation rates, salaries, ety
from the Natiefal Science Foundation’sManpower Characteristics System which
instisgerted in july 1972 and became fully operable in 1974. The system is made
three subsystems; each: designed to measure the characteristics of a
articular _subpopulation. Data, for doctoral scientists and engineers were

% — .
Unless otherwis

* obtained by a survey of a sample selected from the Doctoral Roster which is

maintained for the Foundation by the National Academy of Sciences. TheCensus
Bureau maintains the National Sample of Scientists and Engineers for the
Foundation. This arrangement allows for periodic surveys of a sample of those
scientists and engineers who were in.the S/E labor force at the time of the 3920
Decénnial Census. The third subsystem encompasses the Foundation’s New
Entrants syrvey which obtains data for scientists and engineers who are recent
college graduates. This subsystem is operated for the Foundation Ry a private
contractor and includes, for this report, new entrants to science and ehgineering
from thegraduating classes of 1971, 1972, and 1973. :

based on threesources: the 1973 Survey of Doctoral Scientists and Engin

;

1974 Natio?i,ql urvey of Scientists and EngineerT’(Natibnal Sample); and the 1974
1 (New Entrants Survey).

'Generqlly%the employrent and related data presented in this r

* Informatien pn sample size, estimating procedures, standard err%rs, etc.,for
the' National Sdmpte can be found in Characteristics of the National, Sample
Scientists and Engineers, 1974, Part 1. Demographic and Education (NSF 75-333),

A}

.

December 1975. Similar information for the 1973 Survey of Doctoral Scientists and
Engineers may be found in Characteristics of Doctoral Scientists and Engineers in R
'the United States, 1973 (NSF 75-312),"May 1975.

- . v

Labor Force Partigipatio}l Rates

In standard labor force analyses, the relevant population or subset of a
population is comprised of those who are employed, unemployed, and notin the
labor force. The labor force participation rate is merely the ratio of those
employed and unerpployed divided by the population. That is, LFPR = E + U
whe[e: ) ’ . ) . P

-

. LFPR = Labor Fosce Parficipation Rate
£ = Employment _— -
U = Unemployment S 3 "
P = Population (Employed, unemployed, and'not in‘the labor force) .

-

~

£

Based on NSF definitioris, hoWever, those who earn bachelor’s dégrees inftience

and engineering but'who have never been employed in science or engineering

occupations are not considered partof.the S/E labor force. This convention tends

to overweight the importance of those not in the labot forcegvhen computing
. labor force participation rates for scientists and?ngineers. ) K

-
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