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~» The Committee on.the Education and Employment of Women.in Science
aud Engineering was appointed by the Commissign on Human Resources in

December 1974, 1ts, charge was to examine the social and institutional .

constraints that limit the participation of_wpmen in science and . s

vhgineering and to sefve ds a focus for effortA to improve their
ut'ilization. ' ' '

prs

Since September 1977, ‘the Committee's studies have been supported ' '
by the Offiice of Science .and Technology Policy, Executive Office of . '
thg ‘President. The Committee's first report to the OSTP entitled
Cljmyigggthe Academic Ladder: Doctoral Women Scientists in Academe was '

pubi[shedﬂih_April 1979. ﬁlncluﬂed in the report were recommendations; for

”[mproveq utilization of women in faculty, postdogtoral, and .advisory
appointments. - ' » ' . S

.

. . ’
4 .

This second, briefer report concerns the status of women sScientists and
_engineers in private.industry and: the federal government.  In-‘particular,

it examines the extent to which their employment situation has improved

since the advent of affirmative action mandates.’ The report corisists: ¢ <
primarily of analyses of the available data on doctoral wamen. A more .
intensive study, examining industry hiring of women scientists at all _ -

- degree’ levels and recommendationg concerning theit recrultment is now
"".being planned. -

~ N , ' .- _
Since 1ts iﬁﬁeption, the Committee has been chaired by Dr. Lilli . . j '
-5. Hornlyg, Executi%W Director, Highé%\Educatiqn Resource Services, R

B . Re . - . Ca
( R ’ . - . . . “

Wellesley College.

i . : . ERE
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Fhe majority’ of doctoral scientlstq tradltionally have been employed
in colleges and universities, although with considerable variation by
Pleld. Since academic opportunities have shrunk in the .last few years

©.md are expected to decline more steeply in the next decade, a prepictably o
strong ﬁpterest in industrial and governmeént employment has emerged. The . ]

.‘ - extent to which these sectors will absorb a growing share of the Ph.D.
population i$ not clear, however . ;

a

= oo This issue is’ particularly ‘relevant to employment prospects “for ?
_ women scientists. In the past decade the number of women who annually
- earn doctorates in the sciences has tripled, whilu overall Ph.D, production
_-peaked in 1973 and has deglined slowly since then. 1In addition,
'Hignificantly greater proportlons of women scientists ‘than of men hgve
relied historically on the academic job market, -although they have~?
,(haracteristically been . employed "in untenured p081tions and in the 1owest
ranks.' :

I3
y ‘ . . ~ a

S 1
The rapid'ihCrease in the pool of highly Trained women scientists’
has coincided with wiot only a decdline in faculty openings, asunoted: above, o
® ' but also withntwo other important deVelopments: the emergence of a&firmative i
S uction.regulaf}ngs and a change' in social attitudes about the role of c '
~ womed: The comb nation of these events might be expected to result in" an LS
 increased number of women in -industry and government and ‘improved
. opportunities for career advancement.

This leads to an important set of questions, To what extent are women
scientistd in fact moving into these areas? Which industries or federal
agencies. are hiring increasing proportions of women scientists? Do job -
functions differ by sgx? Are womeh being promoted to management positions

- as frequently as en with the same trainlng9 Are salary. differences
- .narrowdng? . o ' = : ‘ -

s
(54 :

NI . oy - : ’ - ] ) '

: About the report

. . . '
4 e . . ~ . - "

~ . w Y l

This report to-the 0OffNce of Science and Technology.Policy presehts
data on the status of women scientigts and engineers in private industry
(Part 1) and the federal government (Part 2).» In particular, it examines
the extent to which their employment situation has improved in the 1 70's.
The Committee's findings with respect to women Sscientists in industr

.M

\ ' . : P
) 1]
[ B :

P

Hiommittee on the, Kducation and bmp]oymcnt of Women in Science and Emgineering,
Commission on Human Resodrces, Natjonal Research Council, Climbing the -

Vo eademic Laddend Doctopal Women Seientists in Academo (Waqhingt0n4 D &)
Vlthn#ﬂ Acadey of Sclences, 1979). R .




. . . . . A K ) . ‘ . ".'.' o . .

B . T \‘ o ' l . N S : .
cofistitute an interim report to be followed y.é more intg sive study of -
recryitment and hiring patterns..™ o o g o
8N - T : ' ' ‘ ' : ’

The scientigts under discussion are ‘those trained in the natural

sclences, social sciences, and ehgineerinb “The :report primarily eoncerns-"'

Ph.D.s in these fields dlthough some analySes of bachelor's and master's

'degreL recipients uppear in Part 2. Individuals with professional degrees
in medicine, law, etc., are not included.

. A - T .

*, Men and women will be compared in terms of employers, starting °

salaries, :job functions, promotions, and’ other variables. Changes over

the 1970's 1in male/female differences may indicate the impact of affirmative

actiowy programs and shifting social attitudes. Because of this focus, much

af the discussion will be directed to .employment patterns. of recent Ph.D.s,

for whom relatgye 1mprovement would be expected to oceur fifst. . '/“
The sources of datf fop-the report are, described in the box on -the

oppoeite page. o o ' A

@ . . 0 ‘
N




. Primary Data .Sources and.Their Scope,

~ National Hesearch (ounovZ

‘information is collected at

. ‘.7. .. .‘\
S

. . !

B Sour&e I S R, §cope.of'the Data

.’ , . _-’
Synvey of Doct oraﬁﬂ HeclpLenbs

A su1vey condhcted biennially since. Estimates from the survey are sub, j

1973 that includes a sample of ject to possible error due to-
about 65,000 scientists and - .+ sampling variability. Sampling
engineers-who earned Ph. D.s during errors, which provide a measure’

the period 1934-1976. * The sample of .precision or confidence, have

is carefully stratified by sex, . been computed for most~statistics
‘field,, and other variables ang .in the report. A fuller treatment
“the survey responses weighted so’ ; of the subject 1isg” provided in
as to estimate population figures/ Appendix B P
' The quéstionnaire used for the - : T

1977 survey is’ishown in Appendix'\

. A. . L. . A.‘-. N ) o __ N "
» : : SR
Survey. "of Earned Doctorates, ! . .
. Natzonal Research Councetl - K E .

I.- ot

. . . e, ‘ N
"A virtually 1Q0 percent suryey of 7 <The survey does not include persons
. individuals receiving doctqrates"”‘”with professional degrees *in medi~
‘| from U.S. institutions.. Through cine or law. Information on .

the cooperation of graduate deans; employment plans at the time of

- " receiving’ the Ph.D. 1is, 95 percent
the time of receipt of the Ph.D. on complete. y .
educational background and future '

&
'

plans.

- : ) - N o .
Centrdl Personnel-Data File, L o S RN
'Ojfaoc of Personnel Manaqemenﬂ' - o o . * 0

A (omﬁuterized f§le of employment The data do‘not include persons
data on all fedepal personnel. By ‘employed by the various- intelli-
speclal requesty a tape extract was .gence ‘and security agencies and

obtained, cofitaining l974iand l9782‘ persons in ungraded positions. * The -
information on the population of analyges are limited to 1974 and =

science .and engineering degree 1978 comparisons, since 1974 was

k'freciplents employed by federal ~nthe first year that information on ‘|
agencles. .A more detailed descrip—' level and ffeld of-education was
“tion of the population is provided routinely collected. Most items
in Appcndix C. of information reported here were
100 percent -complete. ”

.t ’
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.+ SUMMARY OF FINDINGS
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WOMEN IN INDUSTRY . o+ / i PR | T

]

0

t‘

% s

- women -- 11 percent. . (page 10)

A quarter of all male scientists and engineers in the.Ph.D. -

~work force but only seven percent of ‘such women held positions.

‘in industry in 1977. This differential is partly due.-to the

tact that relatively few of the women Ph.D.s are in engineering .
and physics -- fields which together acfount for about 40

percent: of the dqctor;te ~-level jobs,?n industry. - (page 8)

For several fields, the percentage of women among industrial,
.scilentists was less than half the}r percentage in the Ph.D.

‘work forcc. (page 9) . o oo '

: »

. . '. ~ . .
" Women represented approximately sdx percent of the net increase

in induscrial -RED personnel between,1973.and 1977. The electronics
industryv recorded the largest proportional increase im-number of
Male doctorate—holders ‘'were twice as likely as comparable A
women- to be in managerial positions in 1977. (page 11)
CSex d1fferenccq in sakdries for new Ph.D.s have been: greatly”'
reduced. Othegylse, the pay diffefential remains: substaptial:

~

men typically earned $7,500 more than women .among older Ph.D.s - °
. and $4,000 more in-the mid-career group, based oh 1977 salaries. ..
_ For the mid-cdreer scientists and engineers the salary

differentials were noticeably large%“in the 1977, than in 1973.'
(page 15) . .o~ N .
‘binnlar proportions-of men and women in,industry:hadrreceiVed
.their doctorates from. prestigious academic depgrtments (page

S

18), but in séveral fields the men were-more likely to have - ° -

engaged in postdoctoral study prior to employment. (page 20)

) 7 .

] ) ’ [ "
Thc sex differegces in hiring rates.and salaries are most markedq

- Kt
H

he 1life scignces where the pool of doctoral women is . ,
relattvely large. (page 22) L 0o : e
Fho avnllable data do not identify causes of the'differendcsxin'
employment, work attlvities, and saiaries for men and women.’

Ph D.s in induStry. (page 23) '

~ . , —




WOMEN "IN THE FEDERAL GONERNMONT

e s . Y e Between 1974 and 1978 the number of wﬁ* en sclentists and

“~enﬁineers in the federal governmen\*brew from just under K\\ ST
. 8,0007ed hearly 12,000 or 50 percent,'while total federal - ™ ‘-

_ employment of such personnel increased from 134 700 to 156,20

' E ' ,or 16 percent. . (page 27) ¢ o R -

. : < . ¥, <, .

.'.i o e  Women’ now account for one in J3 of the federally employed - ) o

. T ' scientists and engineers at all degree levels fnd one in 20

v + of, the Ph.De perqon%el»_ (page 27)

& “ L R

¢ ' - . - M

:ij : Approxim tely 21 percent of the womyl scientista and engi- : o “ﬁ .
N  neérs wefe In GS 13 and above in 1978 compared with 55 ;b/ : . ?P

- . * . LAY
T ‘percent lof the men. (page 28) o ,;Arf’/ o < 7 .

LI Ut L ' \ a ! .- ’
E , 0 Ihe'prépdrt{on of\&k?en qcientistssand eng Leers ’in GS 15\18\ B T :

. I . showed an increase om 2.4 percent in 1974 Eo 2.9 percent . L
BEEN oW %in 11978. - (page 28) ‘ S o oL
A A : . 4 “ ! . ! "/. B} g
R oL ' s Tn general women 5cientists and*engineers ‘were promotedrto W
. SR =ﬂ. a higher grade gnd. to manageMent pOSitions’at a- faster rate T qu R
o ¢ - than th@ir: male counterparté betwee 1974 and 1978, \ ASEI

C ' FG?ty percent of the women who were, GS Lk2's” in i974‘hdd been. A
promoted fo a" higher grade by 1978 comfa ad with 28 percent = 'y
- T of the men. Despite rhese adjustments, women sc¢ientists and Ny

< ¢: . » engineers still hold only about: 500 of the 17 600 federal , o
‘ . managerial jobs. (page 31)€r/ . N : e AR ,
$‘Salany différences—for men and women ientists and" engineers T ﬁ'T‘JA
' ' : \Femalned substantial, despite the faochhat fomen's earnings , Ay
A o “. ¥ ° ¢limbed ‘somewhat more. rapidly ‘than did.men'&%over thié period. .
e ~ -« In the mid-career group -- those.age 40- £4 2% the: differential' I
g . ' '1m pay’ amounted to $4, 390 as- of\l978. -« (page 34) = : . ;_’//"

t

|

o Among the new acceqsions, women scientiqtq were typically hired R
. 4
|

_ ‘at' a lower grade and a lower salary than comparuble mgles. This
.o : . ‘was found.at all degree levels and number of years slnce the
o ' ,"\\ deg@ee waslearned. (page 36). ._'- < T ",
. . . : .
b e Sex differences in’ starting qalarieg for new Ph.D.s in government -, {
“are glight, but for those six years or- more . pé%t the doctorate, e
R ~w-$he differential grows to ar.least $2,400. (puﬁe J6)

3

_ _ ® Sex dlfferenceq in- qturtlng qnlarieq and grade lezels
T S bachelor's and, master's degree holders remain large, w th

o : -~ earning almost 20 pércenw more than women. (page 37)‘{ \ L !

- K ) L } ‘
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o . PART 1 ! :
' 4] - ‘ Y
DOCTORAL WOMEN SCIENTISTS AND ENGENEERS IN INDUSTRY.
i > . oL " Y] '*‘ L . ’

Federal laws prohibiting sex .discrimination 4n employﬁenf first °

appeared in Title VEI of the Civil Rights Act of 1964. It was not until °

1971, +however, that government contractors were required to develop

written afﬁirmatlve,éctign plans containing goals ahd timetables. 1In
1972, ,Title VIT was amended to &over all private employers of 15 or more

-persons -- regardlesd of whether or not they recetve federal éunds --
in addition to public institutions. The threat of losing® government

contracts due ‘to failure to comply is 4 real one. To date, the Labor
Depyrtpent has «debarred 21‘firm3\£rdﬁ federal contracts for this reasof.
. \ . . ' '...’f . ™
To what extent have these pressures a%fegted she rate of hiring and
advangcement of wbmen scilentists and engineers? 'If. special efforts are .
being ‘made toyards more equitable employment, one would expéct to find: .
(1Y an¥ncreasing proportion of the pool of qualified women among rew

| hires{’(&i)’n‘narrow*n of salary differences, and\(g‘.) growing numbers
N ( -\‘_ o~ .

.

of women .n management ositions. .
= ._ - : v

. /7 . . E -
’ N\ i
In thi{s sectjon of the report, we will examine recent trends in the
" employment /¥ women doctorates 1in private,idﬂﬁstry -= their employers,

V{"

Wk activities, salarida, and othe® ‘chawacteristics. The mdleposts for
EYihg progress will be 1973 and 1977 since these are the earliest and

meas
most. recent. years for which reliable 10ngitud1nafYﬂata are available.

- :
. . [ - N E L J

fhe data are_derfved frbmltﬁé Nitional Research Coudcilfs_l971 and |
\1;]7’survbys of doctorate ‘recipients (see box,on page 3). Included are.

~ P D, "sclentists and engineers in the labbr‘f%rcé who earned;doctorates

1

‘the period gince 1934, e S B

-

who are self-employed. .
) , ' M
rd

”

’ - P

vy ' '

/- LN} : : ) ] Lo _
"'f\\\;\ 2 S \\\ S . . oo

_‘ ‘ o ..- o ) .. . s ) . . . ‘ | ‘;:.‘:- E , — ...x- »
R EEQBEIN9£§3@EE§f3ﬂLQAJi a S Co

', The propontion of womep-~among new science and epgineering Ph.D.s has

risen gharply in recent years, to a 1977 level of 10 percent, in physical.

éciences, 20 -percent in biosclencesy’ and nearly ‘30 percent in soclal

selencds (Figure l.lfi ~ ' . v ' B
Y ., .

- . . PR ! - tL . . "
[ ' . . i . v o

Busine;? and trdustry ;mployment figures shShﬁ'heﬁpiexclgde individuals.'

.J"A




FIGURE 1.1 Percent of doctoral degress In science and engineering . -, *

. _ awarded to women, 19Y@1977. . o
v : . ’ - v ) -
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. S R Y A 1973 _ 1975 1977 - !
' _' . YEAR OF DOCTORATE
T SO%RCE Survey of Earned. Doctorntes, Natlonnl hemnrch Council ¢
) ' ' 2 )
. .,
Employment Trends =~ Lo . " . )

"(Table 1.1).

A quarter of all male scientists and eéngineers with the Ph.D. but

only seven percent of such 'women held pgsitions in industry in 1977 L1

The pattern is, similar among the most recent Ph.D, graduates,
and although thegproportion pf women going into industry has increased ) .
gince 1973, 1t is still under 10 percent. This differeptial is largely due

to the fact that relatively few of the women Ph.D 8 are in engineering and -
physics -- ftélds which together account for about 40 percent of the dq;torate-
chel Jobs in industry. : v

4




* TABLE 1.1 Doctoral sclentists and rngimera by -Kployment sector and mex oo

. s .
! ' . - . be

* S o - - :

g 1973 Employmant . 1977 Employment
L Men Women Men . Women
%« ' ) o .
All Ph.D.s :
Number S 185,800 . 14,700 . 236,800 24,200
f A o " ) . . .
2 Businese/industry - 24 5 \ , 26 "7 _ o ¢
. . Academe . 57 72 : 55 68 .
U.S. government 9 v 8. 5
Other employers 10 17 11 20
New Ph.D.s¥* _ s . s “
Number , . 26,400 3,000 R 22.;09 4,400 . N
X Buaimns/induntry : 22 5 . 25 4 9. -
Academe ) 56 13 52 64
U.8, government cos 9 .3 R 3
¢ oOther employers .13, 19 15 . 2 , .
» . . «
’
-*Earnad doctorate-l-2 years prior to employment survey.
SOURCB: Survey of Dnct;or_nte Recipients, National Research Ceuncil i
L] ¢ “
® »
, N L
ggiliZation,by Field . : : C - . .
“ . ’ Q .
All companies that have federal contracts are required to submit
annual repqrts to the Department of Labor on theij affirmative action T,
programs. Such reports as a rule include the perdent of women employees o
compared with ghélr proportion in the- available pool. An industry-
wide analyqis of this sort is shown ln Table 1x2. ' ' ) : ¢

Among doctorate—level personnel, ‘the rate of induystrial employment
of women scienttsts is less than half their rate in the Ph. D. work fd¥fce. -
. The discrepancy between percent of women employed in industry and. the : .
percent availability 1s largest in-the life sciences, with the greatest ; .

discrepancy occurring in medical sciences. It is interest: to note, :
'however, that {m physics and engineering, which are major feedetr fields . - -
for industry, "the percent women matches their reprqsenxation in the N o
doctoral pool, v

"y - oL Lot
e [ “ . s . ’ . k‘
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"' TABLE 1.2 Percent doctoral women employed‘in, industry and percent available, 1977 . )
~ ’ . . ) B . . L ] '
«» . , '
‘ P N I % A
o . Total oo X Woman
' : . Ph.D.e in  No. womaty Z Nomen . *. in Ph.D.
. Fleld . induelry industry indug labor force
. . . . ' . ’ g
All tields 61,500 " 1,700 nH . 10 '
Engineering, math & physical : , : ' ' . ¢
eciences . 49,100 900 * 4 ' ' y
Mathematics : 1,100 50 % 7
. Cluputer sciences 2,900 100 30 7
: . »  Physics o, 3,900 80 o2t 2 .
. Chemistry 17,100 5000 Y o3 6
. - Baggh sciences o . 2,800 ' 7 2 ] ) i
" Englneering .« - 21, 300 ' 108\‘\1 1 ° 1 -
‘Life sciences ’ ., 8,500 400 i- ' 13 e ’
Agricultural sciences . 2,600 fO A 2 v
. Medicaldsciences . . 2,400 «100 4 13 Kad
Biological ‘sciences - 3,500 - 280 8 16 ’
Behavioral & social sciences 3,900 400" 9 18 ;
_ Psychology °1,800 - 200 11 23
2 Social sciences .0 2,100 200 8 X4

. D * ) ] ’ . . ’

' . . ¢ o : S .

. . i . \~ M )
SQURCE: Survey of Doctorgte Recipients, National Reaearch Council :

-

Profile by Industry . : - . ¢
- . . '
. Overall, industrial R&D personnel who hold science and engineering
. doetorates increased by an estimated 8,900 in four years from 37,200 in -, -+
\ 1973 to 46,100 in 1979. Women represented six percent of the net increase.s
. 0Of the manufacturing companies, the'electrical equipment industry recorded . _
the largest proportion of women among net R&D growth -- 11 peréent =-- N )
although it sustaifned one of the lowest rates of growth of R&D persoanel - ‘
over this perlod (Table 1,3).} - ¢ o | .

¢

o o
4

"_ ” The most striking under-representation of women 5c1éntists and '
.. . englneers In R&D appears in the fastest-growing industrial sé¢tor, "other
" nonmanufacturing" companies, which grew at an annual' rate of 14 percent
in number of Ph.D.s employed In R&D, but In which only .3.6 percent of the
addltional personnel were women. Thils sector includes companies engaged in
- ¢ such activities as.agricuiture, minihg, flnance, and wholesale and.retail . )
4 trade —- flelﬂs In which few women sclentists'aye féuq@ (with the possible )

‘axception of retall trade). e " _ o

PR : : - ) . : v

. ; t . ~ .
¥The "elegtrical equipment" Industry includes companles whose gross revenues )
are chlefly from electrical and -commynicatigng products,- such as AT&T,
Genéral E\uctrlu, and Westinghouney ete.  Industry grdups ire defined by the
Standard Imglustrial Classiflcation of the Offlee of Management and Budget, e
.. , __ ' - ' 10 ' /

K 4

iql'




‘\

N4

TABLE 1, 3.

Four-year growth in R & D personnel' who hold science and engineering
doctoratqa by 1nduatry group, 1ncluding 1ncrense in numbers of women

.\‘ \

‘> . . A N .

. Dottoral R & D Parsonnel

Y

4-Year Growth

2,235

i

"Industry Average Annual " No. of VWomen as % .
Group® 1973 1977  Growth (1973—77) Total Women of Increase .
Total employed 37,209 46,088 5.5% 8,879 531 6.01 YL
Classifiable companies 34,974 43,410 5.6 8,436 525 6.2

Manufacturtng ] 32,253 139,603 5.3 7,350 461 6.3
Chemicals_: . 7,751 9,353 4.8 1,602 - 98 6.1
. Electrical eaquipment 6,085 6,858 3.0 ¢« 773 86 11.1
Pharmaceuticals 3,206 4,297 7.6 1,091 77 7.1 i
' Patroleum and refining 3,343 3,900 3.9 557 35 6.3 )
Inatruments 2,259 --3,118 8.4 » -859 40 4.7
Other Manufacturing 9,609 12,077 5.9 2,468 125 5.1
Sﬁiviccs 1,682 2,066 5.3 384 39 10.2
*Other non-manufacturing 1,039 1,741 13.8 . 7102 25 3.6 »
Non-classifiable companiea’ 2,678 5.0 443 6, 1.3

Includea individuals whoge primary work activity is management or performance of research

and developmeént.

2§tandard Industrial Classification.

. -

»

-

JOURCE: Survey of Doctorate Recipients, National Research Council
‘e * ‘ )
M .
e - ] .
. : . .
Womenryanagerg
L] L4 .

4

 discuss later with reference to their comparative sqlaries.

Before gxamining salary differenttals between men and women, it 1is

important to consider possible differences in types of positions held.

The available data on doctoral sclentists and engineers in industry -do *
not lnditate the Tevel or ki is of responsibility involved or experience
required. Nor do many positions in 1ndustry lend’ themselves to classifica-
tlon {nto well-defined categoerfes such as oceyr ‘in academic and ‘government
Jobs. The 4Ynformation at hand allows us to categorize jobs by industry
grouP, primary work activity, and- salary. : .
- )

Some ma)or.differences in work activities for ‘men and women are
evident frém Figuro 1.2, Men are twice as likely as their female
colleagues to be in managerial positions -- a difference which we will

activities, basic reaearch Q:gloys relatively more women scientists and
n. R

Within R&D  *

developmemt relatiVLly more

‘\
L)

v
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. FIGURE 1.2 Primary work activities,of doctoral s;yntists and engineers in industry, 1977, .
. . Y ) . ) . . . ]
o .o _ " Men " . . Women
LI ) . \ ) v . ‘e ’ .
. . . -t . v
1]
Conguyltmng
' ,!» L Wiy e v
(2%) : ’ ' _ _ o
k Other ¥ 7 0 ‘ :
Activitiey
(8%) .
' . Other ’ ‘maa?[l)menl .
Managoment Activities . .
; of R&D (20%) (13%) i
(26%)
Management '
ol non H&D
110%) w Cofsulting
(4%)
§v .. Devalopment )
’ ., (16')1}1{
.d

’ Applied

i . | Research

. Applied - De‘r;c;st)wmom (20%)

Research 4 . . |
+ 126%) . .
el
. L
’.‘ : . SOURCE. Survey of Doctorate Hlecupqenn. Nntiom‘ﬂ{tomch Council to U
R S ' S ‘ .

The 18 percent of women scientists and engineers in'mgl\agement \ ,
. (R& and other) in 1977 is actually lower t:hae the comparalble 'sta_t:ist:ic ; %
of.‘20 percent for 1973, although the difference 1s not statistically
significant. For both men-and women, the proportion who were managers <
dropped between 1973 and 1977, but the 2-t¥~1 ratio remained constant
W able 1,4y, , o o S

.

. -

L

" ] . . ’ _ . . . ’ . ) . . -
f ' ) . : . ¥
b . TABLE 1.4 Pqrcent of doctoral péientietu and engineers in industry ' '. . . _
7 whose primary work activity is management, 1973 and 1977 o v
L) . N ! ! ) !

; . ! ' . Men .__Women ' B ' o TN
v - vo * X Monagers

’ S S ! ‘“, 33 : o - T

. .‘-’ ¢ . + ) ‘ N a 1973 4.0"3 . 20‘0 » ‘ .
. * . . ]‘977 ' 37.2 18.1 . ) . . .

s

SOURCE: Survey of Doctorate Recipients, National Research Council

v . LN . . . P (. oL ' v

C . . i ) . .




. a'W:;*Exumlnlng.wnrkﬁacthitLes.by.flald.(Table 1,5), we find thé; the-

© . princlpal job functlong for men and women are momt dissimilar In the 1life
o sclences.  About 40 péruént'oﬁ_thc'male-3cidhtists, but only 15 percent of
the females, are engaged 1n management of R&D.” 1In both the life and

T soclal gelencgs -- flelds with relatively large propqrtlons_of_women.Ph,D,s.L-;
men are also about ‘wice as likely to be employed as consultantsg. . C e
s : o : . -‘ ) . . . ° o
. . . . oy
- : , _ ' 3 v Lo
TABLE 1.5 Primary work activities of.doctoral sclentists and engineers in industry by fleld and sex, 1977 -
. =
. Engineering, L . :
Primary All . mith,, and Life , Behavipral ang ',
‘work . . flelds physical sciences, sciences "~ soclal sclenges |
\ activity _ Men Women -_Men Women Men WOmgn Men - Women
Total . . * 59,844 1,692 “ 48,198 910" - 8,126 413 . 3,520 369
. Total reporting activity 59,038 - 1,657 W 47,7050 B9y ‘7,954 411 L. 3319 353
: Management of R&D " 27.7%°  .13.5% 26.6% . . 14.4% . 39.3% 14.8% 16,0% 9.3%
RN " Badle research ‘ 6.7 14.8 * 6.8 14,9 * 7.1 18,2 * 3.9 10.5%
: Applied research P 25.5 29.3 N 26.6 36.2 * 18.0 24.1 28.3". ‘v 17.8
X beve lopment o 16.9 7.0 19.0 1.4 * 54 3.4 2.2 0.0
‘ . Management, other ' 9.5 & 4,6 % 9.2 4.5 % 9.4 bt 4.4+ 5.4k
o Consulting - 4.2 3.9% 3.4 3.0 5.4 ‘2.2 12,1, (7.9
Sales/market ing .. 2.6 1.9 - v2.3 0.6 % 4.1 2.2 . %2 o8
"Prof, services to individuals  1.5. 6.0% 07 . lL.e* 2.8 . g,3% 9.2 ““WA6
Technical writing , 1.5 7.1 % 1.0 4.3 * 2.7 . 10,9 * 4.5 719,9
Production/inspection 2.0 4.0 % 2.0 ' 2.8 . 2.7 , 6.6 % 0.4 . 14.'0: ‘
Other . St 2.5 7.9k 2.3 g A\ 6.4 % 2.6 . 5.8 5.7 14.7
: . T : ! z)\ : L
. Tﬁ% ) : - ; _ B ‘ i ] -
*Sex  dlfference is statlstlcally gignificant nt"the .05 level, ’ ) ’
I , R : . ;
. : SULJ.R'CE: Survé} of Docforate Reclplents, National Research Couneil, .
- ; ) - - LIER s . . P v R
\l : ' : . ' . ! ) ' !
: Most marked is the difference between men and women primarily engaged
- In technica? writing and in "other" nonclassified work activities. About
15 percent of all industrially employed women scientists and engineers are
’ - in these two categories, and they are moré than three times as ]Jikely as
8 ) ~© .men to hold such positions. The undefined work category presumably includes
. lsnvh functions as staff wdrk\and other internal sdpport services, e.g.
... 1ibraries, which are often not viewed as central to a company's business. - .
) R - 4 ' . . _ . . L, .
{f ) . . -, A . S
\ . . - . ’f' ‘. . v
[ 4 . . -
;,\ \- ‘_ . 2. ) . N . . P . s : . o R ) .“\,‘_;*., » ) . , L
",_.. \ ; ) ' ’

P IS Y 3 2 . ¢ AN . ]
W e Che test Imated percents fn management of R&D and their corresponding
v sampling errows are: men,* 39,3 + 1.5 percent; women,\lA.B + 3.4 per¢gnt. e

v N a

o _ .
. i : . .




S wcno computed

\ What about promotions to munabement positiodb between 1973 dnd 19779
Is theve evidence that yomen scientists and édgineers moyved into managerial
.slots at a gruater rate than did male bh.p. personnel(over this period”..”'
_lable 1.6 shows thdt about one in six of the women oh R&D staffs. (non- "
'management) in 1973 was promoted to hanagement'positions by 1977 as o
» compared wigh slightly more than one in five of their male counterpa&ts
+ However, the fference 1s not statistically significant. In.addition,

1t should be noted that the data-are not stgregated byxage, which may be
a factor id- rate of promotion '

~ ' é : R .
d ca s LI i - B
TABLE'I 6 ~ Promotions of doctordl R&Dbpersonnel to mnnagément of R&D, . '
- 1973 to 1977, by sex . \ . /
e 3 ) , . _— _ l,.
"-' . . . : . ° . )
B o . R o
L 1973 . 197} . o Y
.- Number on R&D staff : Eatimated ¥ in )
. (non-managenient) management of R&D" - ‘
] . A o - - v
Hen . ' .. 21,636 o 20.4. 41}.0)
Women o ' 412 - _17.6‘ _Qt3.7) S . . - -~

e

' . ' '
%Based on those responding to bdﬁ; thg 1973 and 1977 surveys.
- s. ¢
-< NOTE: Eatimated aamp1ipg errors are given in parentheses.

-Survey of Doctorate Reciplents, National Research Council .

Id

* SOURCE:

”

. Y .
edian industry salaries for men and -women scientists an&\engineer
differpd by nearly 20 percent as of 1977. Undoubtedly, some part of the

observid salary differential is attributable to_the relatively higher
numbers of wodmen among recent.Ph.D.s.

For this- reaébn,isalaries will be analyzed separately for the older
Ph.D.s. -—-thoge who .earned degrees in the period 1934-1957; the mid-career
group, 1958-1969 Ph.D.s; and three groupq of retent doctorates ~- those
who earned degrees in 1970-1972,°1973-1974, and 1975*1976 We will also o
examfne salary differénces when conLrolled by number of fyull-time
quiva ent years of experience. : : : : '

PR : R
Txﬂﬁhal sabdrles WLr@ reporfed for February ]973 and February 1977. About

95 percent of thegsurvey requndentq provided salary infqrmation. Medigns
fsqll—time ‘employed. petsons- only. Self-employed individuals

are_ excludéd
T

“Te ls re(ngnived that these g?bupinbs on]y partially control for salary
dltforenveﬂ due* to cohort. However, because &f the small numbers of Women |
in lndqury, a flner break-out by ycar of dO(torate would not afford",

A'rallhbke uqtlmntes of medlan aaldrloq

[

[l
°




1976 Ph.D.s i

v

¢ ¢

“As” shown in"Fi'gure 1.3, the pay differential for men and women has
been greatly reduced for the most recent Ph.D.s, based on 1977 data.
.~ . Otherwise, the salary disadvantage for women scientists and engineers in
> industry remains substantial.- Men typically earned $7,500 more than
women amgng older Ph.D.s and, $4,000' more in the mid-career group:. For
* mid-career scientists and engineers, the salary” gap was markedly wider
in 1977 than in 1973 (Table 1,7). '{ | "

3

v
T

LY ?. L]
. - o ‘, . : ~ - . N )
. TABLE 1.7 Madlan annual salaries of doctoral sclantists and engineers in induatry® by field, cohort and I :
o aax, 1973 and 1977
e . "‘- . , __ o .
. . . i o . ) /.
. R . 1934’ =~ 1957 Ph.D.s ' . - 1958 - 1969 Ph. D.s " 1970 - 1972 Ph.D.s. ..

"1 . .7 Man Women.  DIff. - Man ._Women DIFE, Man iWomen -Diff. :
A felde L. 19737 828,100  $22,300- - 20.6%  $22,800 . 920,500, ‘10.1% $18,700" s—xd'.zoo a2y N
A L e . Voo 37,3700 30,000 20‘.'10 : 31,400 N 27.500» "12.4 ; _26.,800 ) 110. 00 . 10.4_. Lo

' - | ; . i ’ : . . . ’ ’ . . . ’ i B
L "'Engineering, wmath., S 0 _ o c o .
. * phyeical sciences - 1973 , 27,700 22,1 20,2 . 22,700 20,400 10.1 - 18,700 - 16,400 \2.3
R -, F1977 37,400 ¢ w = 31,300 - Y 27,200 ~13.1 | - 26,800 23,500  12.3
Life sciances 197% 28,900 & = 23,100 19,700 14.7 17,700 14,800  16.4
¢ 1977 , 37,800 * . —-‘-0 32,000 26,900 15.9 ‘25,600 22.300/ »12.9 R
. . : ) . - e . L . . o
e, Beliavioral & uocial. ' : o o - : .
ecienced 1973 " h - 27,7\00' . - 20,200 . 17,500 13.4
e o oo * LI o * == - 29,800 30,400 + 2.0
* ' . N ." ) ) -‘ ‘ N
s : T P % —
*, . N . . . N
ﬂp.t‘,'unuuabl-; eotimaded sampling errore are greatar than + §2,000. " J
v mwa‘rﬁ“ Uily ‘Fhows full-tim employed are included, : L g
w - " . ,.' B . ) . . .. . . - . .- . R S
. LA BOURCE: Burvey of Doctordte chlpun_tn. National Research 909ﬂc$1-" : . S ) . LT
o S ' o ) v "
~ i &
P ) v B ‘ o
S N
N .
' 3
- /
., .‘ . N L] "
J"' : ¢ -

e

.,
PR o * FIGURE 1.3 Median satdfies of ddctoral scientists and '
. . . ... engineers’in industry by cohort an s;\x,1977. . : R
S . . v - DOLLARS (thoisands) . : S : E
_ L C0 15 20 25 30 4 35 . 40 o - - /"/
y : o 1 l l T e
- \ : - [ . : W ‘ _] . . ‘
. _ K ‘ - 1934 e L g .
\ , 1957 Ph.D.s ——— L A
o N o e 1. ' . o :
- : . 1969 Ph.gs 2 I, . - :
Coe . . . - oy Ve . : . ’ T . ~ 0
: x : <1970 y N __—
- ' . 1972Ph.D NOI: l\
P . . © { . . C : . . ) A o~
) : ) . Men . .
o Ty I o N '
: C T 1974 PhDs Lo .l 2] women . L ‘%ﬂ ' _
1975. 11 4 R )
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In all: fieldq, the qalary patternb demonstrate a growing differential
with length of experience (Table 1.8), Among’ industria}ly employed physicdal
sclentlsts and engineers with 0-2 years experience, women earned about $700

~or three percent less than their male colle eagues. However, for thése with

the tull-time equivalent of 15 years experjemce or more, the diffepential in

pay increased-:tosnearly 20 percent or a dollar difference of about ' $6,000.

The salary gap Is widest for life scientists., This. may stem partly from the
considerable under-representationof women .managers in the life- ‘sciences, as,

noted on page-12. Due ta the sex differencea‘in work activities in all fields,

not only the life sciences; we ‘will next compake earnings within primary job
functions, and examine any remaining d}screpancies. |

’ ’ !
TABLE 1.8 Madian lnllrlc- o( doctoral scientiats and enginsers ln induatry B -
by field, full-time equivalent years of experienue nn¢ sax, 1977

r :
. y 4 § - . [ ‘ -
. ) l M .. .. ! . . ' e’
Field find no.' of Ny - c
" - yeara experisnce ~__ Men - .- Women . ____Diff. : . :
. N ’ / - L S '
ALl flelds+ . . T -
2 years or laess $21,000 - $19,500 R
3-5 years - 23,000 ° : 20,900
6-9 years < - 26,800 ! 25,400
13:1& years " 30,300 28,200 . A .
1 ‘19 years 33,100 ! 27,200 -
24 years 35,400 ' 28,400 i '
25\years or more . 37,600 ' " 1

Engineering, math., and
physical sciences

2, years or .less . $21,200 - $20,500 .
3-5 years S 23,000 21,600 ) ) *
6-9 years 26,900 24,600 :
10-14 years . 30,300 25,700 V.
15-19 years . 32,700 . 26,800~ - - o
20-24 years _ 35,000 © 28,300
23 years more move ' 37,500 . 30,400 . ; L
. ‘ ' . i ] ) : C
Life sciences R . . e . R “
2 years or legs $19,300 s, L .‘ o . . N
3-5 years -~ 22,900 - $20;500 - - “10.5% . o e
_6-9 years - © . 25,700 - © 23,100 . 10.1 - . . R
. 10Q4 years - [ 30,3000 ., . 70 - : : - Lt
15413 yeara - - . . 35,800 : .k ] - e
2024 years . 36,200 . B : - SR . . .
25 years or dore . . 37,600 28,200 ) 25.0 ) . . . ,
: e : : Co T : : o :
' ) ' - R . : T
— ) . . ) . \
“Data un‘i;lnbln, sstimated ssmpling erroras are + 32 000 or greuter; ) -, ‘ S
* v _ :
+The behavloral and loclal sciencen are included in "all filelds" but are :‘ . .
not shown eeparately due to relativeby large nampling errors. . * ) e \
: . : . B
NOTE.. Only t’use full-time employed are lncluded. . ’ ’ ' N \

SOURCE: « Suryey of Doctorsfa Recipients, National Research Council ' : ¢ ' \

s : o
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FIGURE 1.4 Medlan salaries of R&D personnel by primary b
= o work activity and years of experience, 1977 _ e ; o
‘ [N 4 .. - -
- L - DOLLARS {thousands) , )
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‘ ' - . ~ : ml
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, ’ Years
. a A
. 3 )
o .
b .
o 69 .
8 Yoars
\ : 3 ) .o
3 <
- ) ;
g. Years EYIiss ,','/,};.;; S i ) 4
: R .
Mo o ee . A . A
. ' . o ' S Ty ] Yabrs e ‘.
? . St . ’ - b
! | . ) _DOLLARS(moumndﬂ' q _
' ' W0 65 20 2 30 3 40 L '
o S _ . | T T T T 1 : S0
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o " e LT eI L : . o A'
o a P . Lo C . ’ . . St " A [ ’ . \ .
. * . _~.' .- ‘ ..' ." . . ’ . ' ’ ) J‘ : . 'Ao N ) . l“‘ . \ N . ) ) ,
"m .ff {Figure ‘1. 4 and Table 1 9 show median salaries paid to R&D personnel _
© . in the enggpeering, mathematical, and physical sciences according to : '
. . primary work activisy, years of experience, and sex. In this analysis,
R the 1: sciences and behavioral and social sclences are not shown :
~ sgparatdly due to-the small number of women on which the salary estimates
: .7 would be based. Women engaged in performance of R&D ({i.e., ‘basic S :
T . résearch, applied research, and development) with 3~5 years gxperience ; -
. typically earned $1,000 less than their male colleagues, while for those .
~ with 15-19 years of experience, the differential inc;eased to $5,000. - ., . .
.~ Among women managers of R&D, the salary patterns were quite different, o
with a consistently large (20 percent) gap in pay, except for those with
.15 or more years experienqe.~ - .
Ay , A . y ‘~ ' 3',;’”“. N .
. . | | \‘ . ’)'
Vo - v o V.4 ‘ -
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o Sl TABLE 1.9 Hcdinn lalarin of R&D pst-om}e)'l i\d anginaering, mthamat::lcs, and S e Cd
o S physical ociencaa,...l.m_”_ . i ' IS t
’ a : . . . 7S - e N , .7 ' i e e
| . _ \ .
) . "
. . Pt ‘. . /
, © ~ 3 L . . . . - ' ¥ o . C, .. ’) . . '
. ‘Men Women Diff. . \t O
) < = j AJ ’ Y T 7 . | _. . _l i
Ptimary work activity. : e s T, e
B Perfomncc of R&D : B - . w o . ' s
. : . 3=5 yaars experience $’3,200 © 822,400 3.4% - \’, ‘ , v '
R _. 6-9 ‘'yaars 26,000 ' 25,200 3.1 \ - " :
AP Y , 10-14 years ) 28,900 ! 26,300 “- 9.p " ' Y ——
o . v xé, ) ; 15"19 yeﬂrﬂ | . 30"000 ) 25,100 » 16-3 . . . ) I3 . o _ .
A Manazemen: of \{& ' o e LT o S
o / PR 3-5 years exparience- +-$23,400 . $18,800 - . 19.7 — < ‘ :
e .. 6-9years . . 30,000 23,900 . . 20.3 S ' '
C e T ‘10~14 yedrs ) 32,000 . . 25,800 1194 o
o .7 15-19 years : 36,100 - 34,400 © T 4.7 . \ AT
, o *Dat:a ungcliable estimated sampling errors are great:er t:han + 8§82, 000. : R - .
R - mTE' only those full tim employed are included. . n‘-_- i . 'l . - . . - e e ’-
S(‘_)UR.CB-: Survey of Doctorate ;Recip#ents,_.ugtigpgl Research Céupeil - B - 3 o - e
. ) ; v : A - . . . -
o i o . R | . T . .
Educatipnal .baclgground of women in industry| - . L v
. ' 3 ’ . : i ‘\ o . “.|I ."
Across all fields, similar proportions of men and women in industry
‘had earned ‘doctorates from prest:igious departments. In both the EMP - .,
‘ . fields. (engineering, mathematics, and puysical sciences) and t:he life K -
sciences,. the w8men are- significantly more likely to have received their _
"Ph.D.s from highly rated departmepts’ whils t:he.reverse holds in the e
. behavioral and social sciences (Table 10) AR L o
e, ‘ . > . ¥ )
A "TABLE 1.10 Recent science and engineering ‘Ph.D.s d‘mployed in :l.nduat:r‘y in )
: 1977 - . )
\ - : iy : 1 ﬁ ’ /
' : : : S . S - % from prestigious doct:oral departments™ - - .
: - 1970 - 1976 Ph.D.s ~ 1975-1976 Ph.D.s only -~ . -
S . et .. _ Men. _ Women o Men . Women - _ - :
' ALl ffelds’ o ax 4 4% 3ex ’
Engineering,- mathematics ) . . . : ' Lok o s
and physical sciences .43 - 49 44 35. v ) S Yo e
. ) ) ' ' c e R .A B . . .. : ’ .
Life pciences ' - o % . & - 28 ¥ . .
o 'Behav.ioral and social = - ' . " . ' : o L - )
¥ . s ° . ) ~ . B . K “ A
' lhud on Roou-*Andernn rn:tng of: doctoral departments, published in l(ennet:h
o o D, Rooee and Charles J. Andersen, 4 Rating of Cmaduate Progrwna, American S RPN S B
X e Gouncil on Education. Washingtor D.C. 1970 3 _ ‘ T R
. ' S_OURCE: 8urvoy of%Doctotdte Reci‘_pién‘te, Nat_tona_l Research Couhc#.l; ‘ " o
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FinancialjSupport'during graduate sohodli

. A numbér of companies provide financial aid to graduate student
in sclence. and engineering departments.

A
K

"The .extent to which women - . -

studentq receive such support is relevant in. that it may create early
vies with lnduegry and. 1ead to subsequent employment

- Of the scientists and engimeers awarded, doctorates in 1976

-r

about

800, including 80 women, had ‘reteived support at some time: du?ing °
‘braduate school from'company ‘educational funds.

that this representé less than one twentieth of all doctoral. science and
"'engineering studénts, so that such support is only a small contribution”
The majority of the recipients were in the phbsical

to fiWancial aid.
Y sciences. and engineering

It should be stressed.

Table 1.11-shows' that in .all departments but
-the sdletal sciences, male and female students are about equally likely
to be supported by industry funds.'t -

no objective measureq,of research poténtial exist,

the Committee. conoiuded

" that based @h’ academic records, elapsed time from BA to Ph. P., and
ranklng of’ graudate department%,attended women scientists and engineers

*
4

on the: average are-. at least equal o men. in quality at. receipt of the"

‘

ot Y e L.
- . . 5. " ] ) . ’ 'A,{,-‘ ’
: . ' L . S A A
TABLB 1.11 Recent acience and engi.neering Ph D. e-who recelved support from gofipany -educational { .
T funds during graduate ‘school ; /. : : s . o : .
— ] K] g AR L b‘.‘ _-..' L . — N r - .. ~ .
* [T - - S . .
~ Y . . . ‘
. : : ! " Physical e o : v Life, . % 7. Social .
. k{e' Ph.D.s who have. ' * sciehces. .Engﬁmer_ing ' ) . sciences . . sclences .
i 're'ceged gupport - Men  MHomep...~ ' Men "Women " Men Women Men Women o
. ° .~ . Tooe . . A e )
921t §o.~_ y S310 - 17, '379_ - 3 L7110 90+ - 12 AL
' ;_{F 1 ‘6.2 4.8 L4 ~l14:3 0 YL9 0 TLs 2.1 . L2 - .
1973 % - No. Y5 SRR VLR R 1 ijt“ 2" @ 10 "97 15.
. x0T 5.8 3.3 - 119A?ﬁ b .00 r,2- 2.2 1.3 oy ~
. . \ i A S R .
1974 & Wo. T 2350 16t WL 4 75w 11 90 20
X 5.5 L 117 12,5 . - 2.0 . . L.bs 231 1.5
1975 . No.t T, 256 19 115 3 108 20 7 12 15 v
i ] 6.1 5.0 11,3 - 6.0 2.8 2.2, 2.5 1.0 R
>, 19767 No. ..-283 26 307~ € 107 28 97 18 .
. i % 7.3 - 6.6 ‘11,7 <11.8 2.8 3.0 2.1 1.1
~ R S ; —— N - - . .
. BOURCE: ,Commission on Human- Resources, -Nat ional Résearch Council Swrmary Report; Doctorate Reeq,pwnl;e .
from Untted States’ Untversttzés, 1972- 19 reports in thevaeriea : ¢ .
. N .‘.‘ - ’ .
T .
Q_alitx,af Men and Women Ph. D s . .
A previous report by this Lommittee sought tm.assess ‘the relative S
quality of men and women sciertists at receipt of : ‘the’ Ph. D. Given that '
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70 &nd 1976 an’ increasing proportﬁbn of\;;\D 8 in the
soiences éleéted postdoctoral study,&ollowing o

Bﬂtween
physical and. liqp
graduatiom6
jobs “have heen available in*recent .years. When asked Whether they had
held a postdoctoral appointment prior to employment in industry about 40
percent of thE men in selected fields reported. "yeg". Postdoctoral "
training was far less prevalent among industrially employed womeq, except.
in thé biosciepces (Table 1. 12) .

- N d
. . . . Lol

i ‘ : : ‘ - |
R T"‘ } _ . . .
St LY e _ : . Co
TABLE 1.12 . Rncent science and enginaering Ph.D.¢ employed in in ry in 1977 P '
and percent who. had ngeived postdoc oral training' ield and 8ex f \\\- L
. - . X . . ) : . L
) ., Doctoral seientiats n industry 1977
7 S . i i :
: Women - . g o ‘

' v : . 1576 I§73 i Who have - "1970-1976 X Who have - S
Fleld o _ Ph.D.s’ . held postdoc. .  Ph.D.s held pohtdoe. .

Phystes - 1,462 40X (#4%) " e ., uf, @m0 b
Chemistry - . 4,858 .. 38 (¥2%) - . 283 - 0% (W) ¢ - ‘
Medical sciences 797 @ Bn . el w»\Iwy -
Blological gctencés v 1,386 . 37 (+4Z) o 159 45 (482)

['d
» ! 4 h o : h )
—— 2 . N n
NOTE: Estimated aamplingdarrora are shown. in parerth ::N\\“—' ‘

. SOURCE: 'Sufvéy of Doctorate ‘Recipients; ﬂﬂtiunalfneaearch Council

_". [ ] ) . B C . T
‘n._ ) % ) - L. _. .

! ..

’ ) . .
5Committee on the Education and Employment of Women in Science and
Engineering, Commission on Human Resources, National Rese&;ch Gouncil,
F[Lmbzng the Academic Ladder: Doctoral Women Scienglste in Academe .
(Washington, D.C.: National Acéjij idaces, 79)a" , .

6Commission on Human Resources, onal Res¥arch ouncil,dsummarJ Repbrt,

" Dootorate Reeipients firom United States UZiversz 1¢8, 1970~1976 reports -
in the series (Waahington, D C.:" National Aead my of Sciences). 2
o kt . { . ' ' i "

-

/This’ ptesumably reflects the fact that er traditional _J 5

o

.
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. \ . ry ~. * s
Inqustry's views of the desirability of po&tdo?f%ﬂﬁﬁ education tend . oo ‘
e 1o be mixed. Some (ompanlcq regard the additional acadéhic training as . .
- disadvantage {n that It motivatés the young Ph.D.*away from applied ;“J S ,'
. - rosmmrch and may further %dete an aloofness that s not CQnsonanf with *
' lirger team-oriented Yesearch. Other companles prefer the greater .+ |

capeclalization gained by the postdoctoral, particularly in certain rapidly—

@ '_ changing high technology flelds. 1In the past, only a minority of: .
R vorporations hdve actively recruited from among postdoctoral studehts for '
'W‘- new. PLrHOHHLl The fact that i{n recent years a gruwwing proportidn of
- youny, Ph.D.s In industry have taken postdoctorals may indicate that _
~“R .'_.(ompanius are now Increasing thair redruiting at this level. . oo
. 1
3; ‘ in any case IP is not clear, that the 5enera11y lower 1ncidence of K

R puatdoctoral trdtning among women ‘than men in industry has significant:

Lm)llcations to thgir employers. ' S -
ﬂ'! 1 QJ. ploye “
o . o b}

. : ’ . , e ~os ’ L4 )
e ") . . .

v

Ly . _ .
v !pﬂystrgihiring . . : ' Lo

.
- * .

. Among recent graduates of qc[ence and engineering departments, womert
hlJ’zbden less 1likely than men to seek positions in industry. The .
| . " reasons for this are not known, but will ‘be explored by this Committee
in v1 more intensive stuydy of induqtria]vrecruitment. Data are aVailable,'

B . however, on the number of new Ph.D.s who were: looking for industrial .
employment, and how. women fare in receiving job offers. ' /
1 . [ \
' 'l‘ABlL% 1.13  Number of 1970-1976 Yoctorate recipients seeking positions in industry
’ - and percant who had s gned contracts at the time of receiving the Ph.D., .
by field, cohort and sep (eatimated). , , el
- L R ) ) ) . L . e ® ] )
. ' Lt _ " Men L Women W ,
. . Total Y 7 , Total - _ S »
T / : - planning Have. planning Have ‘ e
oA . . employment. * definite _ Still employment definite Still
— ___1n industry Job seeking in_industry Job saeking
. o . : . * ] -
"Total ° 16,551 S79% - 1x 619 2% . 28%
Fleld | | , | :
. Enginocring. mathemntica 3 ' . '
I ~and plysical sciences 13,691 79 3 U 300 74 26
~+« " Life eciances . 1,794 . 77 23 : 98 , 52 48
R Bahavforal & social sci.” 1,066 81 19 .21t 80 20 ..
o . . A .
Year of Doctorate . ' Ty
1970-1972 : 7,305 ‘81 19 - 154 . 68 32
1973-1974 : 5,145 76 24 " 199 - B4 b 16 , ) ‘
, 1975-1976 ' 4,101 80 20 266 °, 66 , T
. _ - A . Cee ' '
< . o, < Y

\ I SOURCB: «Survey of Doctorate Reciplents, Nationsl Research Council
- .
1:.7ff N : o4
‘N.lll<n1nl Research Councll, 7he Iniaib e Dniversity:  Poatdoetoral Bducalfon
& -
- “hhe Tl ted States (Wnshlngtun, D C.: National Academy of Sclenqiﬂg 1969),

.« v

WL
Y ®

. . pp. 197—204..
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oy B One measure of thélr success 18 whether they have a definite Joh:

| .. at the time of recelving the doctorate. Tabhle 1.13 shows that 79 - _ o - L_;
S \/’ pefcent of the men had definite Jobs at the time of Ph,D. compared with _ B
v ‘72 percent of the women. It should be underscored that the figures are. ' L

e " bused on graduates who reported they were seeking-positions In. industry =-
- “Jjen 0r~W0meq$¥Eo were looking for other kinds of positions or who expected
o - to be uncmployed are not included. A greater success 1in receiving early
o offers Lls particularly~eyident for men inqthe life science fields. About
three-fourths,of the mal& Ph.D.s but only one-half of their female
counterparts had definite comm{tments. '

L3
%

If we examine selected cohorts, there appears to have been a relative
+ 1mprovement in employment prospects for women who earned degrees in 1973 L
+ , . and 1974, followed by a sharp.decline for the 1975-1976 women graduates. -

v

Summary and Discussion
Despite 'a rise, in the proportion of recent women Eh.D.s‘employed in
¢ industry between 1973 and: 1977, women are-still less than three percent »
-of all doctoral scientists and ‘engineers in ‘industry.- In several fields, their
: rate of industria%;employment 1s less than half that of their availlability
7 . in the doctoral work force. The average  increase in women's_R&D; ’ T y
- employment -- six percent -- matched the average industrial ratesof
growth in R&D personnel during this period, greatly exceeded it in the
electrical equipment industry, and fell far short of the growth in "other
nonmand¥acturing" industries. ' . o ‘
“The primary wérk functions of men and women differ sighificahtlyt
Women are much more likely than men to be engaged 1n-te§earzh and in "other"
activities, and men are twice as likely as women fo be managers. ' -
. : : ! 4

_ Salaries of female scientists and engineers arerloyer than those of
malEs, by percentages ranging frd® about thtree to almost 25 percent 1in
various flelds and levels of experiznée. The salary” gifferences remain

) . when earnings aré controlled by primary job function, and are larger for

. - . . . managers than for research personnel, Thege salary «differentials increased

. ‘from 1973 to 1977, and remain large for all but thgamost recent hires.

The evidence cited in this report suggestg that despite the similarity
of women and men doctoral scientists In ferms of educational background
) and quality, women are-less readily recruited and ‘hired for industrial
' positions. ° : C

'

&

There,are thus a number of 1mportqpt indlcations that despite
v : affirmative action requirements which now go back nearly ten years, male
/ T - sclentlats are hired earller and pald mere.- The differences become most
' . marked in ﬂN5 Llfe sclences, where the pool of doctoral women is relatjvely
large. This 18 in contrast to the stﬁvution in academe, where the fie\dsy.

¢ B -
] * . : ’ . t T

‘1 ) . /' \ [} A e v s / []
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of mathematlcs and chemlstry were found to be léast?r&ceptive to :
pdVancemen; bf women, as documented in an earlicr report of this Committee.
« ) [ . ‘ \

With the Information avallable at present, we can do Little more
_thun apeculuté about the reasons for these congiderable differences. Does
wlie small proportion of women doctorates who seek industrial employment
reflect In some measure a perception that such positions will not be
Longenial or rewardlng? We know very little about the specific factors
Involved In such employment choices and decisions for .both men and women.
For example, are women sclentists less att¥acted to year-round employment
~due to family responsibilities? Does work location or individual mobility
play a larger role here than in academic employment? Are women scientists
in induécry‘mpre likely than those in academe to be married, and thus’ £o
be égpecially constrathed in their'choices? We also have no information
about the extent to which companies maintain explicit or impligit anti- - .
nepotfsm,gpliciés_(which are- known to have a dlsproportionate impact on:-
women), or whether they recrutt through open adVeftisingAin all cases.
Further, the.relatively-1901atéd“location of some major research '
laboratories may-make tliem undesirable for two-career. couples, who are
known_to prefer the mﬁlxible chpices availaBle In metropolitan areas.
-These issues underscore. the need for information on the marital status
of women scientists in industry. : s .

) Given that there.. considerable -differences amorg industries in

the degree_of ut{lization of women scientists and engineers, . there may also

(lszOme companies which are markedly more successful than others within
the same industry in recruiting, hiring, and promoting women. Undoubtedly,
In some cases such wuccesses resul{ from particular affirmativg action
efforts. [t is al'so possible that some companies have developed a- tradi-
tion of more equitable employment without such gtimulus.. -
The sex differences in hiring rates and salaries which pergist -
suggest that affirﬁhtdi’dctiod mandates are -not enforced at professional
~.." . levels in*industry, but a firm'conclusion of, this sort must await.a more
detailed study. The fact that WOmen_"aré}sucl_h a small fraction of the
~doctoral work force in industry impligs that they are widely scattered.
- but does not preclude the posgibility that they are concentrated in a
few companfes in certéin speclalized work functions which are.typically
lower-ranking and lower-salaried. At any rate, the available!data do
"+ not indlcate the reasofts for the differences we find in employment, work
- Jactivitles, and salariles forqgsp and women Ph.D.s fd industry. - -
. . Y .

¢

P, , " : * ‘ o .

<
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WOMEN SCLENTISTS AND ENGINEERS 1N TUY, FEDERAL GOVERNMENT

4

[ 23

Sy

The federal govermment has a long history of laws and executive
orders prohibiting employment discrimination. Executive Order 11478,
lssued in-1969, required each agency and department to maintain an
y altfirmative program of equal employment opportunity. With the passage

,of the Edual Employment Opportunity Act of 1972, enforcement provisions
were stangthened
> : 4
A number of internal 5overnment structures have' been created to deal

‘with affirmative action programs, recruitment policies, and bias complaints,
The Federal Women's Program (FWP) was established in 1967 under the
provisions of Executive Order 11375. Fwp managers, located throughout

- the federal agencies and departments,.are responsible for identifying
barriers within their organization and working with agency officlals on
.corrective strategies. Agency-wide oversight of EEO policies is carried

out by-the Office_of.Personnel_Management (See box on next page.). Y

" [

Recent sex discrimination cases:brought against federal agencies '
have focused attention on possible bias in promotions. "In a July 1978
“w . consent agreement, the Justice Department acknowledged that there had
heen widespread discrimination against women professionals at the
. Department of Energy. The suit was brought by a manpower analyst and
' some 255 other women in scientific and other professional positions.
More recently, a diserimination suit was won by a womin mathematician at
the National Institutes of Health, granting her a retroactive, pay raise.
In the DOE case, the government reportedly agreed that there was ‘an $8
e . million salary disurepancy for men and women in the same types of posi-
L \ tions.l . :
What is the slituyation ‘for women scientists and engineers in other
dopartmentq and agencies? Of particular interest is whether women are
being hired, paid, and promoted ‘at the same rate as men with similar

training. . : ‘ - /o : . P :
d . . - . . - ) ) - . . LI
W . . 5 ‘ | ) . | ‘ | ~ - .

"In this sectlon we will éxamine employment dﬁta on men and women
sclentists in the feaderal goveérnment for 1974 and 1978. The data were
obtained' from the Offlce of Personnel Management 's computerized files

. ‘ ~ and include the entire popylation of Interest rather than a sample. (See
‘ . box on page 3 for a dequlptlon of the data base and fty scope.) Included
1u the fnllowlng nnnlyscs are persons who wvro’Lrained in sclence and

. . ‘ ’

. ° o

U%ﬁﬂnﬁqﬂl»zl?wﬁ, L5 July 1978, p. 5.
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In Febvuary 1979 Alan K. (umpbo// Diveatop-of thes Offlee of Pepgonnel
CManagementy submd tted ot atatemert to the Senabe Committee on Human Resourees
for h(urluqh cn "he Coming D@eade:  Amerdoan Women anel Humapr Kesources

Poltietes and Programa. . Polléwing 1o an cxcorpt of his- dtatement on Federal
Qmpldﬁmant mj‘mumcn{‘ . ' 4 : - '
With regard to Federal L£mployment, women (ompriqod 30 g percent of. the total
Federal civilian work force in 1977. They comprlised 77.% percent of employees
In grades 1 through 4, but they Lomprlqed only 3.4 percent of employees in

grades 16 through 18. Desplte the Iafge number of women in the Federal Career -
Service, few of them have reached the txecutlve levels.,

. Of pnttleular concern . tgday iy the scanty representation of women in grades
13 through 15 since these :comprise the '"feeder group," “the ranks which produce

-tomorrow's executives. : Since Federal mandgers tend to fill.top jobq almost -~ !

-exclusiv@ly trom within, the paucity of women in the "feeder grades' makes it
extremely unlikely that the supergrade situation for women will improve . markedly
80 long as we hold te present staffing ‘habits

‘Hard data such as these explain why the Federal Women's Program (FWP) was
establighed in 1967 -- "to .enhance employment and advancement opportunities for
wpmeu«ﬁp Government.'" ‘The purpose of the FWP is to assist women in applying
¥br, obtalning, and advanc¢ing in Federal employment "~ 'The Federal Women's

" Program Office, which is part of the Affirmative Employment Programs Office of .
the Office of Personnel Management, provides Government-wide leadership and
gulldance to the Federal Women's Program.

_Each Federal agency and department 1is tequlred to have an FWP Managef, and

‘today there are over 50 full-time and 10,000 part-time FWP Managers ‘around the -

world. Each FWP Manager works to identify special employment problems for
women within the Manager's organization. Then the, FWP Manager works with tdp
.organization management to develop and lmplement strategies: for eliminating
barrlers to full employment opportunitieq for WOmen

Over'the past 10_yenrs; we hdave certainly seen some progress. Although_the}e
still are far too Few women in the "feeder" grades and in the supergrades,

there has been a slgnlfltant increase in the number of women in professional-

and technlcal Jjobs tn' grades 7 through 11, TFederal employment for women has-
been - enhanced through repeal.of restrictlions on women bearing firéarms as
Federal employces, repeal of helght reptrictions for most Federal jobs, changes -

- in leave provisions which allow advancing up to 30 days of sick leave for

maternity, and incrxeaged use of part-time employment and flexible working

schedules. But we qtlll have a long way to go. _ : : : |

\ .

The Civll Service Reform Act of 1978 intludee provisions sqph as mexit pay
*for qupervlsors and managers, .recrultment for women and minorities whére‘they
\ are underrepresented, and new performance appralsal 'systems -- provisfons with
*tremendous potential impact on Federal women, The Office of Personnel. Management
plans to delegate much of the responsibility for implementing these provisfons to
ghénolea. Therefore, the primarysfocus for agency FWP Managers in the coming
yearﬂ-will be to halp forge these fmplementing regulat lons and to agsure that
agency personnel pollcies and practices  are both (roatlvu nnd equitable with
regnrd to employmont for women. : ‘
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engineering flelds, Bachelor's degree and above,? The population.is
further restricted to those employed in professional scientific or
. engineerlng positions or in gertaln administrative categories.? Both .
':competitiqe and excepted personnel are included. However, the analyses '
are limited to graded positions. '(7? I : ' .

. . . . 1
- . . .

yﬁilizatlon by tield =~ - ' - e e
o Between 1974 and 1978 the number of women scientists and engineers . o
.¥in the federal service grew by 50 percent from just under 8,000 to nearly .- = . i

- 12,Q00, Total employmegt of scientists and engineers increased 16 .
' percent over the same pgriod.- : _ : ' o :
Lo o | L ‘ 5 -
' ':‘Women now account for one in thirteen of the federally employed
gcientists and engineers. Their representation varies considerably by
- fleld, howéver, as shown in Table 2.1. : : :

‘ - ’ . ' N -
}--' v TABLE 2.1 Numﬁat’andbiercent wonen among scientists and engineers in the

federal gqv?rnment by field,; 1978 _ o . z

. All degree levels

* . Fleldh % No. Women % Women ' '
-All science/engr fialds - 11,713 - 7.5 '
- Mathematicians/statisticians 1,963 18.% ‘
- Computer spécialists oo 229 12.1
"Physicists _ ' - 206 ‘2.8
Chemists .. 979 13.5
Other physical scientists : . 550 6.1
Efiginears - . 617 0.9
Agricultural.scientists ' 551 2.6 s
Bioaclentists - 1,929 17.3 )
Social -scientists® .. 4,648 . 23.3 ¢ v
' . “Field of highest degree. Specialties included in euch of the field ' ' : - -
_'5 ' categories are shown in_ Appendix C. : .- ' ‘ -t

)

. . ' . - . A
c [od - 5 '\
[J .

-

..?fﬁ;sggéiylexcluded are degree'récipiéh;slin the health and medical . )

. ..professional flelds, The academic fields of sclience ‘and engineering
o that were iIncluded are listed in Appendix C,. Table C-1, : ’
. i . - : : ' : ' . ' . N ‘ .

Ygae Appendix'c, Table CfZ,-fér definitibns of the selected-occupational.
series and titlesl _ | _ , 1 o . ,
«- ‘.' l'n .' { e
. '. R o -
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, ‘At _the -Rh.D. level, the government empldyed about 800 women - = .
scientisty and -engineers in 1978, compared with fewer ‘than 500 \fpur years .
carlier.’ The proportion of womeh among doctorate-level personnel -~
in the federal- government.. and nationwide<~- is shown in Table 2.2. WOmeﬂ
appear te be undcr-repreqented in nearly all fields, markedly 80 in
blosclences. : :

v B . . ) .. ‘ . ) ) N . *

-'- » B 1 .
, TABVLE &.2 Pércent women among doctoral scientists. and engineers ‘in the federal .
. o government, 1978, and percent in the total labor force .

”

L - - _ S Ph.D.s in : o S -
e N Field ‘of : ' © +__federal. government” Total labor forcek* ° .
: doctorate¥ v * No. mén - No. women % woman ___%_ women Ty .
_All science/engr. fialds - - 13,953 761 5.2 9.7 - | '
 Mathematiciens/statisticians 511 °33 6.1 6.9 . 4 | :
s Computer acientiata co 50 1 2.0 6.8 . - «
Phyaicista BT 32 2.1 2.5 . I
Chemists : . 1,59 .95 5.6 - 6.1 -
. -Other physical acientiata 1,878 62 - 3.2 3.6 .
) B Engineers T 2,201 23 1,0 0.5
. Agriculctural acientiata : 1,232 15 1.2 2.0 -
. Biosclentigts . 3,011 - 251, & 7,7 15.6 ooy
Soclal scientists 1,862 - 245 ' 117 © 18.0
{ £ .-

*Specialtiea included in each of the field categories are shown in Appendix C.

~ +Central Persopnel Data File, U.S. Office of Personnel Management.

~ ** Survey of Doctorate Recipients, National Research Council, 1977 Lo
. V . . "
prade dteribuLion T
Ihe categories of federal employment are deffned by Civil Service
; . grade levels, Comparing the grade distribution of men and women over time )
T is a measure of ‘thelr relative status and rates of advancement. '~ - .
, . Table 2.3 shows that in 1978, 45.2 percent of the men Were GS 13's and .

sahove compared with only 21,3 percent of the women scientists. The -gap
1y only slightly less than that in 1974, when the comparable data were
45.4 and 20.6 percent, respectively. However, there ls,evidence of an

increased proportion of women'in grades 15-18 -- up from 2.4 to 2.9 .

- percent. Thls Lncrease in.the upper levels, while modest, 1s important o }wg“-

due to the high visibility of such positions.l « oo :

L—

For women Ph.D. sclentists and engineers in particular, the_brogreSSj'
' b ' o L . N .
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_TMLE 2'.3 Percent gr’nde'dipttil}utibn of scientists and engineers in ther-
fcdgra_L government by sex, 1974 and 1978 - C B

v ) ) . . — -t L. : - : : .' R . '\ oL . R ) . ‘ LR
: o - (ALl degree levels) 4 - :
’ S 1974 S 1978 .
fixade - . o . Men wormen‘ L Men Women o «
< Below 11 Y 1.8 6.4 ¢ 12.8 39.4
‘ 11 : : 17.5 19.7 ’ 16.6 19.1 o
e 12 e 23.2 l§.4 25.4 20.2 t -
C13 T 23,9 « 132 236 212.9
S V' , 12.8 5.0 13.0 .5.5
L 15 o 7.3 2.1 7.4 2.4 .
g -16-18 o L4 0.3 1.2 0.5 : / : SR
.l . N .‘. ’ . ‘ -
» - .
) .. . : .
. L
. o . - v
' . -2
A " ,
”: \d ..
". ) . . : ) SN ‘_ .
S 1s less obvious. While the proportion of men in grades 15-18 remained '
% the Same over thig period -- ‘about 23 percent -~ the comparable figure

for women Ph.D.s dropped from approximately 12 to 10 percent (Table 2.4).
This may be partly due to an influx of women hired at the GS 11 and 12
.levels which will be discussed~}at@r in,thfé-report_(See page 35).

)

TABLE 2.4  Percent grade distribution of Ph.D. sclentists and engineers &, A
o in the\&ﬁral government by sex, 1974 and 1978 ¥
' O
(Ph.D.s only) ,
. 1974 - - . 1978 . -
Grade . __Men Women Men - Women S, . 4
N . ) . . -. R + " 0
<11 ' 5.4 13.0 6.3 18.2 RS
‘ 12 ‘ 16.4 21.8 16.4 26.0 .
#13- 231.0 33.4 28.9 29.3
14 23.5 20.0 . 25.0 16.4
15 18,4 10,0 19.3 8.4 -
16-18 5.1 - © 1.9 . 4,2 1.7

\

Since women comprise pelatively more of the recent hires, it is
wokthwhile to control by age in comparing their grade distribution wit¥
that for men. Except for the younger age*groups, women scientisty have a .-
grade profile very different from men. in the same five~year cohort (Figure
2.1). And while the grade distributlon:for men shifts upward significantly
In the late thirtiesswand the fortles, the profile for women over the same
‘age span does qot change materially. 1In all age groups, well over half of ,
the women' scientists have not advanced past GS 12, whereas by the early
'forties.nearlyiﬁo percent of their male cdlleagues'haVQ. o '

]
-
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FIGURE 2.1 Percent grade dlstrlbution of scientists and engineers o "-_ |
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-Senlor-level positions

~In Table
and engineers

e
v

.5, we compare the proportionssof men and women scientists -

n '"senior-level® positions (GS

. grades’ (GS 16-18) by field. In most fields of
men are two to three times as likely to *be found i

-15) and in the "super-
lence and engineering,
rades 13-15. Even ip -

the gsocial sciences where women fare best relative to their male countix-'
parts, only one-fourth of the women 'are 'in senior-level positions.

_compared*with nearly one-half of the men.

[ : 4

TABL.EVZ.S “Percent of sclentists and gngiﬁ'eers in grades 13*18 by field and

" men. It ghould be pointed out, however, that in 1974 there were already

‘ aex, 1978 : o o
) S G5 13-15 -GS 16-18. S
Pleld*- . Men [Women Men ~  Women . R N
Mathematicians/statisticians 47% .242 1.0 .4z ) ST L R
Physlcal, scientists 51 . 18 1.8 0.4 - : )
Engiheers 49 18 0.9 0.2 \
Agricultural scientists 20 6 0.7 -+ -0.0
‘Bloscientists ' 38 14 1.2 Q.2
Social sclentists 46 25 . 2,9 0.8 S
‘*Fleld of highest degree. Specialties included in each of the field '
categories are sl_lown in Appendix C. ' _
: . ’
‘8
. E N [
Promotions between 1974 and 1978 : _ . . _
™ : . o - ) i .
¥ A _ : S = L L
In ordér to betker assess. the changes in recent years, it will be S TR
necessary to examine separately the statistics for (1) scientrsts.and
gngineers who were employed{ in the ederal governmént in both 1974 and
1978, and (ii) those hired since Y974, . + _ = L '
v 2t * - )
y ) o" . [ )
For women sdientists and engineers who.were already in the federal
‘service in.1974, an lmportangs measure of progress is their rate of .
~ promotion. As indicated in Table 2.6, women were promoted at a faster ' _ .
- rate than their male counterparts between 1974 and 1978. Forty percént . S

of the women scientisls and engineers who ‘were at GS 12 in L974 had been
promoted to a higher grade by 1978 compared with only 28 percent of the

some 45,000 men- sclentists and enginters in the higher -grades compared .

wlth about 1,100 women. In this light, the seeming female advantage in
promotfon rates is not unexpected. Nonetheless, the promotion of. women
- Into grades 13-15 is critigal as these are "feeder" grades for executive

LT T . .




posés . ‘Also important 1s tHe finding that about 10 percent of the dbmen g .
seientists in GS'15 pbsitions in 1974 had moved 1nto the supergrades. N

H . <« ) T
3

T .' ‘
- TABLE 2.6 Scientists nnd engineers full~time employed in the federal govemment S AR
: 1974-1978 selected ‘statistics on grade promotions ST : RN
“ _ 3 promoted ) " : STl
' . Number, at grgde in 1974 . : " between 1974 and 1978 I L
. =, Men ~.%" _Women - . Men Women ' . “ - o . %
ALl flelds .- * . o . - T
' Gs 11 17,934, +1,083 © - 47.7%. " 56.6% S o -
6 12 - 24,302 1,031 : 28,0 . 40,1 ST e
GS 14 - 12,936 %20 157 . p2.9 . o ]
GS 15 - . 6,772 - T 105 T 5.4 ' 9.5 - - B o
: ‘ Co . Ty
- Physical I . - : o ‘ .
sclentists ' ' ! . '
e ) GS 11 2,272 ’ 251 . . 5l.4% 45.0%
Gs 12 . 3,785 182 29,2 .~ 30.8
. GS 13 4,283 132 v - 20.7 /" - 22.0 ' o -
-GS 14 : 2,370 ) 34 - - 19.0 ‘ 35.3 B i
6s 15 1,377 ST © 4.5 . 18.8 _ : :
P : Bio- - : _ ' o : T : _ _
4 : scientigts .
: Gs 11 898 180 46.3 39.4
"t ‘. -G8 12 - 1,103 _ 133 -37.3. 33.9
GS 13 -+ ' 1,206 8 | . 28.3 19.0 ¢
.GS 14 645 s T3 25.7
Gs 15 . 6 ' 8- : » 8.0 - . 0.0
. - . . : _ _ | —
<L | , R
lnrthe physical sciknces and biosciences —— the two largest groups.
- of . sclentists in the fede al _government -- thafrelative rates of promotions
of ‘women were f vorable, except at the 1owér levels,’ whe‘e men moved up o 'l
fast{Jn . ' _— '
L4 & ) N 3 ) -
Whether or not one has a\Ph,D., is generally thought to be 1ess g ’
critical for advancement in th government than in- academe. This view .is R

supported by the fact that as o
and eRglneers in the. supergrades

1978 only one~third of the 1,844 scientists
fe Ph.D.s. Evem so, it may be of T
+'interggt to examine Ph,D.s sepdrately in terms of promotions.. Table 2.7
‘shows that male doctoral scientists d engineers were promoted out of GS
12-13 more frequently than were comparable women, whereas at GS 14-15, the :
- women scientists had higher promotion ra es. 1In biosciences, which include
. one~third of all- d9ctoral women in the fex ral service, promotion of women
'nlagged consistently behind that for men. L

ey

n',"bee remarks made by the djrector of
\ box on page«26, .. o # O

N




time employed in federnl government . :
‘statisticd on grade promotions v L R

)

2

% Promoted . : L o ,

-

" Number/at. grade in 1974 .. betveen 1974 ahd 1978 o e
Men Women : __-___Men Women

NG P

,«,u flelds © - e _ | ’ R - YT

G§-12 . 1,455 77 68 5517 54,4 N
Lo Tes 13 2,850 4104 o 3.3 336 . .
SV cs. 14 T 2,125 56 WS 26.8 : ’
'. GS 15 1,514 . 27. oo T b J11.1
. aa ; ....\ . ) - » . . N ) - . . “~~ L
BECEENY * Physical S , _ R . o _ . T
i .+ scientists : Co S o *
o . Gs 12 . - 501 4 26 . _ 54.7 50.0 E -
S UGS A3 . 969 S S 36.5 32.2
-GS 14 - o 824 15 - o 26.3 53.3 .
65 15 L 654 LT, . 4.6 28.6° . .
Bioscientists L . oL, :
*Gs 12 - 393 . 26 - . 2.52,2 8.3 i
Gs 13 - 710 43 - 33.0 123.3 x
GS 14 : 420 ¢ - 21 24.2 14.3
65 15 . 243 7 8.2 . .0.0
o _ : » e
Salary increases = o ? ' B L | e
‘ . . ) & . .
. "How :did women scientists and engineers fare in terms of salary
~increases over the 1974-1978 period7 The following analysis of salaries
is limited to persong full-tine emp loyed in the federal government in s
'{ - both years. Comparisons are controlLﬂd by age due to the disproportionately .
. 'large number ‘of women ‘in. the younger age groups, : :
Y | -
, - TABLE 2.8 Salary increases for full-time staff 1974-—1978°’ sclentists ‘and . _ o /-/
.\,..- o - engineers in .the federal government o e e
) * . . i ' . = o~ . .
CA ' - ' ' " Average annual .
. ., Median sglaries, 1974 ’ Median salarieg, 1978 ncrease e :
Age in 1978 Men _ _Women Men ~ Women . Men Wo oo ‘ . ' o
Under 30 311,860, $10,860 -,_$21,300 £ $20,800  15.8%  17.6% '
30-34 15,980 - 15,690 . *4,790 24,540  11.5 13.0
o ) 35~39 h 20,370 © 19,190 - 48,070 26,580 8.3 8.5
(0 40-a 123,}40 20,299  .32,090 27,830 - 8.5 8.2. ’
e 45-49 24,510 20,75 -32.770 S 28,750 7.5 8.5
. " 30 and over . 26,000 22,2000 - 33,770 30,100 6.8 7.9 . N




oy : - *

Lo gcneral median sqlaries for women scientists
increased gsomewhat faster than those for men, - ‘resultin

ZLd engineers ,

in a slightly
narrower salary gap in 1978. 1In the 50-and-over age group, median™ .
galaries had increased at an average annual rate of.7.9 percent for women,

" compared with 6, 8 percent for men; the salary differential remained .

substagtial, however, at $3, 700 in 1978. " The largest: differential
.occurred in the mid-career group -- thoge age 40-44 -- where women
sclentists’ and éngineers were typically paid $4, 300 less than men.
. .

¥ ) N ¢

' .wome“lin,Maﬁagement -. A | R . i

.

s

- 1

Women. scientists and engineers were promoted to management positions
at a faster.rate thgn men. ‘in ‘the same age groups «—- a finding that is
¢6nsistent with- the data-on -grade promotions presented earlier. Only

f’one in twenty of the women . age 45 and over°held managerial jobs in- 1974'

while qne in ten- did so four years later. Despite the: recent progress,

male dcientists and engineers in the. . same age group weke ne twice
as likely to be employed as. managers in 1978 (Table 2[9 " .
s : - . o - 'Y -
N ) . . - L .
TABLE _2_. 9 - Scientists™and qngineers/in the federal governmént. )
- Perce in managerial poaitions* by age and sex ) )
.., ) |
) ) Ty . . ' )l
1974 : 1978 : . '
' -% Managers % Managers L
* Age in 1974 - Men '‘Women . * Men = Women _ ‘ \ N
Total 123 0 w2 wf g
Under 30 5.6 4.5 8.3 b . Y -
30-34 - 7.1 2.8° 9.7 6.8 \ " :
035-39 R § Y - 4.0 15.0 6.2 ' -
40-44 . Tt T 1401 2.9 17.1 7.7 ' E .
:45-49 : 16.9 5.8 18.3" 10.2 . o =
50 and over 17.7 5.3 18.3 8.7 : g
_*Includes poeitionn for which management, planning, or adminfatration . .(
18 the "functional*claosification", : o 3
" NOTE: Includss- only- those employed in the federal government in both
' 1974 and 1978. . :
: //} . . . L ..
New Hires '1.' e e S - .,

Between 1974 and 1978 about 5,900 women scientjsts and engineers

- were hired into the Clvil bervice. accounting for 13 percent of the new;.;'
. acceqsionsr- o - .

”fﬁ:& . .
. .- . B ’ 7
Table Zylo’shows the proportion of women among thOse hirsdufrom

¢

. . .
° ) .
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- outslde the government by fleld of tralning, and separate@statistics s
for .the 10" agencles employing the largest numbers of scientists and -
. -englneer®. Women comprised ‘ofily’ two percent of the newly hired ' B
.~ ehglneers but nearly 30 pepcent of the smoclal gelentists. . : ° P \ .
" Within academic spen(ialties there 1s considerable variation among ,
- ~agencles in-the proportion of women hired. HEW ranked first in the Q,
7§ ' proportion of women addentists hired -- close to 40 percent. Both NASA '
.~ .and the Veterans Administratian (VA), show higher-than-average employment
o of women in at least eight- out of ‘nine flelds, while the Environmental
"« + Protectlom Agency (EPA) and the Department of Trinsportation (DOT) have -

. "ol than-average record in seven out of nine fields. ' The Defense e 3
: o artment {8 lower in all nine fields,. for the lowest overall proportion _
- At women sclentists and engineersi among these 10 agencies, ' : _’ '
r, ' ’ ' . ST S ,
oL " TABLE 2.10 PROPORTLION OF WOMEN AMONG NEW MIRES: Proportion of women among eclentists and enginsers hired into the
= . - 2y . fedeval' sarvice betwwan 1974 and 1978 (all deggee levels) L T v,
' - e e e Ly M
T : e T . TSR
- . .. e ) ) ) “3 . . . . ,....._j..‘.,.__, e a—
’ P \ . ’ ' ' ’ ' - : o ! ' ’ o
- ) i . oo~ b . [~] o «
/-\ - Plaldh - } < & 8 g LB & ‘ =4 § 3 &
N . ” . ) " 3 . ) ] p
- ALL Sctance/Wngr. flelds I 134 7.3 1.8 385 2106 10,2 20,3 23.8 9.5 16,5 10.1 % "
a ‘ - - DA » - .
Mathematiclane/statisticians 2547 19.7 29.3 .31, 26,3 22.9 36,2 29,5 29.6 52.9 13.6
. Computar. speclalliste = CM 93 19 20,0 209 239 17.20 1.3 6.8 C3p0  35.1.
Physlcisth , 5.8 37 8.2 . 15.2 7.7 6.7 3.1 0 0 22,4 _..3i8 = DT
. o . e . : P T T ' :
. Cheatsts " S 161 61500 0.1 2906 19,1500 “T6 6.3 | 269 11,0
' Other phystcal eclenciees ¥ 10,9, 67,257 333 117 5.0 1.5 6.7 - 169 7.2
.. ot o A&L’!‘,:’gw . ) . ’ . ) v
" Enplnegug, gom e B .23 18 10 56 16 w7 25 1. 26, 5.4~ 3.6
R " Agricultural sclentiste C B 54 9.2 26,3 18,2 3.6 22.1° 10,0 24.1  11.1 6.0
. Blosclentigts _ L 2 19.6 C16.4 45,9 4267 113 —23.4 845 15.4 50.0 ‘18,3
v . Social aclencists 28.6 18.8 3.5 45,0 . 33.8 26,3 - 30,3 . 28.6 24,2 27.8 4.5
oy . . C ; \ v - ’ ' b3
L ‘Hdd of hlghon‘ degtee, Spacialities included in each. of the field categorles are shown in Appénqlx c, \
.ﬂ\ o .- o ) o N &
. ’ . ’ -* : N .
. » - ) . : . .
hd . - ’ ‘. N ’ a ~ ’ . . A "1 i
- Mhgng Ph,D. sclentists and pnfgineers hired into the federal
©.o. 7+ governmewt slnce 1974, womep accdunt for only about 8 percent of the total,
although they=ire more thfh 16 pe gent of the recent doctorate~holders ° _ :
o (W 11). "In otherords,: the number of women Ph.D.s among new accessions - N\
_1u about. hgdf that suggested.by thelr presence 1n the pool of new th.D.a. o
B Their hiyfRg rates, which vary conslderably by fleld, mdst nearly correspond ' ’
to avallabiilty .in physics and mathematles, : _ ‘
¥
Lo P
]
. .,




R . TABLE 2.11  PROPORTION OF WOMEN AMONG NEW PH.D. HIRES: - Proportion of . v
.. . o .women among Ph,D. sclientists and engineers hired into the
U C . federal service between 1974 and 1978, and their percent .
z _ .~ . availability among graduates durd.ng the _same period,
‘ - ) . S : . 3 . LR B “
i T ty X Women among X Women among
. A . naw Ph.D. hires Ph.D.s awarded
. . Field of doctoratg ' 1974 - 1978, 1974 - 1978 '
’ ’ . \} ‘ B <7 A )
"All science/engr. flelds . 8.3% T 16.8% S N '
P o Mar.hemat1ciane/ltat18t1c1ans B 9.2 - 11.7..
) (,omputer specinlists o _ 0.0 o 93 ' ) IR iz
Biiysiciats : 40 - o409 e
) J Chemists ~ S 8.1 11.2 B \
T . o . . . . .
Other physical scientists : : 4.7 o 1.4 . 'LL i
Lo 3 ‘ . . . . . o ' ,
" Engineers _ o 1.3 o 1.9¢ o - o ’ _ ST
' . /7 o ) e q !
——-—Agrieultural scléntists . : : K Y- T U _ S "
e '~ Bioscientists S § O . 23.4 A SR St
: * ﬂtSoeinl sclentists o 15.5° ".26.8
\ : 3 ! v v
. L e e r's . '
" .
o . ’

" '_-StAtUS'oT new hltes . : ' - o e e
o c -;' Examinlng the new. accessions by highest degree earned‘and years: - A
o ., slnce degree, (t {s evident that a woman scientist 1s typically hired _ ;

: ~at a lower grade than a camparqple male (Table 2.12).  This was found at -
all degree Bevels and number of years since the- degree was’ earned _ o
. ‘. . g .t
‘ . Amohg Ph D.s, the sex differences in qtarting salaries are slight but .
E R for Lhnqc slx years or more past the doctorate, the differential grows to
~at Jeast $2, 400 o , : R : " vy .




-, _ ' . .
TAI}LE 2.12. " MEDIAN GRADES AND MEDIAN SALARIES OF NEW HIRES: Hidiln GS levels and .~ !
v - osalarigs of scientists and engineers hired batwaeen 1974 and 1978 ’
--by highest degroe oarnad. years since degrea, nnd aax

r

.;q..’_ - - _ 3
" ' T o [}
. . - _ /
: O, . - Median grade ° ° .Median salary, 1978
Highest degree 1978 (full~tine staff)
earned . Man Women Men - Women
. Buchelor's/Master's . - . ?
B ? Years since: .. : - s . ' '
0 _ | L6460 --$16,100. . $13,700
1-2 L. B0 6.8 ' 16,100 13,800 -
) . 3-5 IR . 10.4 4 9.1 . 19,209 16,000, ’
6-10 S 1.4 ' '10.8 23,100 - . 19,800
>10 : _ 12.5 11.1 . 29,500 23,400 _
Doctorate ' ' N '
Years since: ' ' o = c ' a
0 o 1.3+ ¥ * 19,800 *
- 12 o o7 ‘ ©11.6 © 23,400 23,200
35 2.2 ) 12.0 25 160 - - 23,900
6-10 : 12.9 12.5 29‘800 _ 27,400,
>10 14.0 13.0 : 37,500 31,700 -
*Fewer than 20 women. " ‘-
¢ : - v | |
*“ 11

.

Summary ‘and Discussion - - ' oo ' R

- The federal government js a relatively minor employer of scientists
and engineers, 'and the difference between the proportions of male and
female scientists in government employment 1s much smaller than in industry.
Nonetheless the disparities found -- in grade levels and thereforevsalaries °
-- closely parallel those in industry, with one major exception. - That.is
that the higher promotion rates for women in. recent years. give some evidence
of explitit efforts at equalization :

of concern, howbver, ig” the continuing tendency to ‘hire new women
pelentists at lower grade levels and salaries than men,’ While the extent
of this practice has been reduced for recent doctorates, it is quite marked
at the bachelor's and master's degree levels, which Include the great
v majorlty of new hires, Thé imbalance'created by thg relative preponderance
g{.women sclentists at'Grade 12 and below has increaNed. since 1974.

While Lhe tlndlng that women were promotod to manage 1'positlons
morve rapldly in the lagt few year® is evldonce~of efforts- at equalization,
- the- fact that men In the same“age groups aré still twice as likely as
women to ‘be mnnugurﬂ 111untrutoa the mugnitnde of the inequaligies which

rvmuln. _ C / . R, .
. The avallable data do not ldentify causes for~the sex differences.

: o . : ‘ . ;
! , B : . _ . . \ K ¢ v




For example, the analyses do not indicate to what extent the women
sclentlsts may have interrupted their careers in order to care for
children and what impact this may have had on their long-term

advancement in the government.

8clentists in federal careers would offer the ‘fssibility'of clarifying
this issye, N ' -
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A atudy of matched-pairs of men and women




“1in general, the proportions of new doctorates i

W

© GONCLUSIONS AND RECOMMENDATIONS
e o '_'/,
A comparison of 1ndus;r1él-and:goveqpment émployment for women ; : /

sclentigts and engineers suggests several parallels: 1n both-sectors’

. women and men are disbributed differently both in terms of rank or grade

level and in terms of rk activities; women with identical education.aﬁd

‘work experlence as men eyrn less and have less expectation of advancement. -
. 'That this situation,.a reflection of the ‘general historical patterns of
. employment, should still obtain for older employees ‘is perhaps no surprise: ’
- the Very fact that they were disadvantaged in employment over a long period
‘may now make them.]less experienced and knowledgeable and therefore less

qualified. That newly trained women scientigts face a very similar future"

 despite nearly a decade of equal-opportunity mandates is cause for grave
- cencern. - S . ; e . .

/] -
: : _ 3 _
"This is noét to minimize the very real gains which haveé been made:-

~ the Increases in the proportion of new hires in both government and industry, - -

~ the reduction of salavy difféfences for new hiTes Tn industry, and the .=~

growth in promotion rates and consequently salaries for wonten' in government, .
represent significant advances. ' But, they are only firat steps. ' h
While the percentage of women scientists empléyed in industry remains
low, at about half that of their presence in the work force, it has ‘
increased dramatically in recent years. Even if women wer8 -hired at a

- utilization rate equivalent to men in each specialty, however; their total -~

humber in industry would remain relatively small in the forseeable future.

This 1s especially true for minority women scientists who still represent

less than one tenth of one percent of all doctorgl scientists. TFor women A
3 q?the engineering, mathematical . _
and phyaical sciences -- the dominant. fields for Ph.D.s in industry -- are :
small and are expected to rise relatively slowly, Industrial employment of

life and social scientists, withﬂlarge fractions of women, i8 much lower

than in the EMP fields. ‘ . :

Nonetheless, the disproportionately-high unemployment rate of women
sclentists, especially in the physical sclences, suggests that recruiters

- may not be tapping this pool of available talent or that the déctoral °

women themselves may not be aware of opportunities in indust:ry.2 v
i ‘ . . . - ) Yy
A 8tudy to explore the reasons for low recruitment and hiring of

women scientists in industry is now being g{:nned by this Committee.

-}

s et oy e ke

- '1The conditions reported here also prevail in the academic sector, as

documented in a pr8vious report by this Committee, Ulimgjng the Academic
Ladder:  Doetoral Women Soientiste in Academe. . ’

7Aa of$r977;-unemplqymént rateS(fbr male and femalel%n[LsZLresbectively;

were: In physics; 1.0 and 5.7 percent, and in chemistry, D.9 and 5.0 percent.
.See Solance, Engineering, and Hwnanitics ‘Doctor@tes in the U.5.,Y1977 Profile, -
pr 30,7, | B | »

v 9 o




Support of this effort 1s urged. Too little 18 known about general ,
[ndustrial needs and recrultment of doctoral scientists, on the one hand, e
_ ' and about the -employment cholces of women scientists on the other, to '
e "m¢kv any specific’ program recommendat lons at this time,

The markedly different distribution of primary work activities for - N
men and wemen In industry suggests persistent sex stereotyping of jobs,
which ls generally recogntzed as the hasic cause . of salary differepces.
The fact that a diaproﬁortiondtely high fraction of women scilentists and
_ ~ ongineers: r&muins engaged in basic or applied rescarch, without promotion-
Y to management, and .that their placement in "other", undgﬁinéd work: functionq
. {4 even more unbalanced strongly implies a need fpr more effective equal
. opportunity monitoring at professional levels.: A’ question that has. been
- raised but cannot ‘be ansyered . at this . time is to what extent women. apply
~for these lower positions.

K Salary differences between men and women persist even when controlled . - -
tor fleld, full-time equiValent years of experience, or work function,
Given the necessarily very small number of women scientists and engineers
. “In'a particular field, experience level, or function in a specific company,
SN 1o l;en@FE” statigtical a nnnl\toiu can_reveal mhpfhﬂ_]" -such differences may be

~justified in individual cases. The utility of regression analyses of the
- type widely used In assesging faculty salary differentials® should be :
e explored. In any qase it is recommended' that, in additjon to federal compliance
- requirements, companies internally conduct analyces of s Jaries and focus
efforts .on speedx rectification of any snjustified diffd¥ences. R
. - With regard to emp]oyment in féderal agencies, where salaries are _
£1xed acrording to grada levels, our data suggest that far more attention =
should be pald to equal'initial job placements. If women scientists, on o
.the average, are consistently assigned tq lower.starting grades than men
“‘regardless of theéir similarity in educatipn and attainments, as our data
indicate they are, then affirmative action within government agericies must
focua on these initial grade placements. A special effort should be made
ﬁﬁWtoﬁ etroactive adjustments, where n céﬁsary, for women. hired within.
{. A he last ﬂwxynrs. .

.ﬂ&
& F

Fhi& Co ttee has beeén primarily concerned with doctoral women scientigts
and- erigi in the pa%t, although the above recommendations are intended
.to ép ly&to _achelor 8 d master's degree recipients as well, Our brief
rnment employment of women scientists and engineers at the
. lowgr degre ; evels shoyg that inequalities in| grade assignment and

- - con¥Bequent] iﬁ'salary e proportionately far more sa¢lous for this much

*\ na }y, greater attention must be paid to holders of other degrees.' -

Lo 1aﬁger gro en doctorates. This finding suggests and urgent
PR tddy in depth thes xmp]oymenr of women with bachelor's and master's
IR eeamiﬁ industry. _ I
xf* X
-n h\ \€ K. Bayer nd Hv]en 5. Astin, )'r H/jjcwwutbqlu wm the Aﬂadvmzu Rewared
. ' ;r . . .

/«m, Sclenced,. Vql. 188, 1975, pp. 796=802
t \\ e o ) .




The fresh recognition of the importance of industrial research and’ 5 (
dQVelopment to our national future underscores the need for full use of AU
available talent and hence the saliericevof equal industrial. employment ' '
opportunities for women acientiaﬁs and engineers, - . " s
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‘ ' h ~ APPEND1X A

' I : - *QUESTIONNAIRE o covhozes” o
: L 1977 sunvev OF DOCTORATE RECIPIENTS w” No seRoI v

CONDUCTED PY THE NATIONAL RESEARCH COUNCIL WITH T, E SUPPORY OF THE NATIONAL S8CIENCE FOUNDATION
THE NATIONAL ENDOWMENT FOR THE HUMANITIED. AND THE NATIONAL INSTITUTES OF HEALTH
THE ACCOMPANYING LETTER reguesta your assistance in this biennifl survey of Ph D 's In the humanities. sciences, and engineernng
PLEASE READ the instructions for each question carelully and answer by printing your reply or checking the appropriate box.
PLEASE CHECK tha pre: pnmod |nlormallon 1o be certain thal it is correct and complete. i
PLEASE RETURN the completed form in the encloged envelope 10 the Commission on Human Resources, JH 838, Nanonal Research
Counall. 2101 Constitution ?onuo N.W annolon, D.C. 20418.

NO?E: THIS INFORMATION 1S SOLICITED UNDER TH AUTHORITY OF THE NATIONAL SC!ENCE FO(gb

ION AGT OF 1950. AS® :
AMENDED ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND USED FOR STATISTICAL PURPOSES =
ONLY. INFORMATION WiLL BE RELEASED ONLY IN THE PORM OF STATISTICAL SUMMA es IN A FORM WHICH
DOES NOT IDENTIFY INFORMATION' ABOUT ANY PARTICULAR PERSON YOUR RESPONSEJS ENTIRELY VOLUNTARY AND - .
YOUR FAILURE TO PROVIDE SOME OR'ALL OF THE REQUESTED INFOF}MATIQN WILL IN NGO WAY ADVERSELY AFFECT YOU. - .
. i, o:_ . ) ) . . X v HE .
R . "R e . : :
. . I . St \'\»‘

RS e L o A T Y
. mﬁ,&&\_ _ ' o L ) "—L_V“..

. ‘ . - : a
f . o . _ e, . it your narne lddvou are lnco acl plolu
: . C TS tor “correct” ation above Incl MDE
', it thére 18 sh sliernme address lhmunh which you can nlwaya be reachetl, piease proyide il on lﬁb“m\o quow L (10)
. . : . Q‘ X \
/ T |

\

i

4

e i e e e S . /

Numbov Slmo! _, Gy

e,

Ge Slate

. PRPY—
[7” Date of Birth

2. Stata or Forsign Country of Birth

3 Cllizenship

4. Sex

«~v.-\$ﬁﬁ§ﬁ:7ﬁs : S

.

Mo IDay "Yoar

T

00vsa 1 D Nonpsa. spocity Coumry

{13 16)

(1718

19

{20-21)

1['_]yzt3r

8. What is your racisl b’aclgvound?
' ,0 i American indian 6t Alaskan Nalive
Asian of Pacific lulandov
2 [ aratk
a L) White

(22y )

7 [[] rouv sthnic heritage

- Yes

; '1LNo

/.

N‘IDIMC?

(24}

-(22)

\
\

-\

b

!
|

6. Lisl in the Aeble betow ell collegiste -nd graduate degrees, ncludlng honovqu degrass, Lhal heve besn swarded 1o you. Please check the pn pvln!{d

- information, Inctuding the number and nams of the apecidily from.the liat on ploo 4,10 be certain thet it Ia correct and complete, _ '

|

A

T What was your employmant alstus es of February 8.12,

19777

T.{’Vx’.".’ 1 :‘;E;':Y‘: N‘:;;’""‘ ‘U'°‘s°:’v°."“"_:N"u';"‘:)";’ ‘4 tnstitution N.T‘. . -;cily (;r Campus) & sm-u \ -
Bncholovz’_ . r . . '“. . !
Mls_lovn. ‘E. ! . 1 . - |
IS S . . S '

.P‘D'olq,[omv -‘ 1 » . ‘ _._.l } L .

| Other (speciiy) T ‘ - .

ST I % : -+

\

~o Ta. It Jou were amployed full-lime during Februsry 812, 1977, in @

(Check only ene cslagoryy e tield other than your field of Ph.D., whal was the MOST Inipomnl
: L ) ranaon tor faking the position? -
. Employed tulktime 1n field of Ph D . 1 1 ' C - 0
Employed tull time i fiald olhov \han tieid of Ph 0 ) ¢ (12 Prelerrad posilion outside Ph O Neld g |
" Employed part e . 0 (1a * Promoted oyt of postian‘in Ph D held < ( ] ?
w.u you !"Mno full imeé empidymant? ] Betier pay . . [- )3
: / 1 [ Yes 2 I No (06) Locstional tactars - T i 4
R ~Pasidoctoral nopmmmnm {tsllowship_ traingeship, C ‘Position in Ph B figld not OVIII!DIO 5
Lo . research associaleship, eic ) H 4 Other. specrly [Je
. - as , - Unamgitoyad and ssshing smployment l 5 ) (57,
! -
Ce .. Notemplcyed and nol seaking employment . I[ ): . I you chacked 8 8 or 7. ANSWER ONLY Ba, 9a. 13 14 and 17 : :
. FAarirad and noy ompmyou - - [. ] - “of the following auestivhs ) . . -
. Olhu spacity . e . [ ] . o ] N
’ 169) _ { ] IR .
' + L2 ’ ' oo .
’ - \ -9 o
o . . , e R ‘
4 . . ; . ‘ . []
: 43 ., - o !
" ) . / .
« . -
~ , N LI .
L} ‘ ‘
‘ : 18 '.
)
\ ! ! [ ‘ \
Q “

PAruntext provided by eric [




he /\ S ,
3 .
R e ‘ = v
N £ \ N -
' . i : } o . . S )
8. Which aetegory bélow hast dnpmm !hc 1¥pe_of -organizetion of your prinoipsl empioymant OR poatdogtorsl appolniment during Februsry 812, 19777
a (CNeck oniy o“cauoory) . : - Ly ' - .
Buainase or indusiry o ’ D 1 Huapilal ofr chinie . . [T]no PR
Jumor coliege..2 year callags, ||chmcal nslitute ) - 2 U S. militery aervice. sciive duty, or Commmmnad CO'DI, . ] : .
" Medice school . ) s 00 . USPHE NOAA T : ! ) .
o Yeur cotlags o U governmaent. cvilian empioyes . .. ... B 12 . .
Univaraity olhgr Ihasmedical achool Os Blate govarnment. o 1 ]
’ x . \ Local or other oovommcnl, .pncny
£ -wmantary of sacondary Bhol system Ll ' .
Privata foundation Oy e e r-:‘ "
 Musaum o histoncal .omw O Nqo proft organizalion, omalv mn mouunud lbovo L »
v @ Peseecn irery of atchives (g Other, specity e {7 ye : e
14 _ . . . (66-69) P
8a Which of the above setagarise beal dancribes the type of orgenizelion reiatad 1o your liret pdaltion following {he receip! of your dootorals? - -'
L1t only one cetegory) . _ . P : v
v, : Type of Ornlnlullon ' (70 71) 4 ’ o - )
9 What percant of time did yey devola 10 each of 1he lollowlnq acilvities during |hc waak of February 6:12, 197772 !Tolal should oqunl 100'») : .
whai ware your primary (A} and uconduy (I) work sotivitles? (Check only 0ne in sach column) o ) LA
: . T . % CA B -
: Mnnooomanl of agmimialration of . o \ o oo e ] . '_," a .
’ » Raseerch and developmani . e ) L R £ 11 1 : '
e Othar than dr¢h ang developmehl R . . N 1 )} .2 Co.
Both . e . 14 k4 )
- Besic raavarch . e 1180 v —
" Apphiad resaarch Y : . -, _ B | | N 5 : -
- Dovelopmant of aqulpmonl p\gducts syslams dala. ! S AR ‘. e e e 20 (] . ¢ ..
Devatopmant of numanmhs ratNgIce matenars . . . J e (222 7 L.
Design ’ L (24 i 8 . :
Taaching ... (26) 9'~H
’ Writing adifling . . e ~ 1281 _ 0. et e et et 4 i e+ v
- -Cyratorial - e 13D AN S
Production ) . .. o . . . e (32) 12 ‘ s '
Cansuliing spacity e e e : AT 1N A3
Protessionat services (o individuely o e, 3O | LI}
Quanty control inapaction fasting - IR | LI ot
Sates markating purchasing estimating . " . ———— . 4O 16 ,
Other specity = " . e o Lol L M L (42 17
Tolat = 100% (4441
9e. Which of Ihe above ecugorlu besl'deacribea tha primary wovk icuvny ralated to your liral poallion foliowing the receipt ot youv doe!ouu?
R . . . v .
PP ——— - - P - [ —————— 2 — —_——— 1
) Pumory WOn(Acmnly . Numbol . (48-49)
e o 10. Fram the Dojru and Employmani Bpeciallias Liny gn page 4 aetect 11: Pianaa give tha nama of your pringipal amployer (organizelion.company,
-7 . and entar both'the numper and Tiils of the amp oymenl apacially moat -l or, It aait gmployed, write “aelf™), and sciual place of amploymant
) . closaly related 10 yout principe! amploymant or poatdocioral appoini: . ,. of {he waek o! Fcbmuy 612, 1977,
L . man! during the wesk of February 6:12, 1877. Wrile' In your apeclally
i 1118 noy qnma list. ' e e s
o . Name ol Employer : s (53 58)
_ < '
Numbgr Tiie olpEmnleminl Specialy - - (8052 - Numper  Street - '
C'uy - .Slnle' . ZtP Code
B < . 159.631 .

12.. ‘Whel.waa Ihe Basie annual aslery’ easocieted wilh your pringipal prounloncl amploymani dunno the wuk of hbmuy 612, 19777 1 you wara on o
pondoc!oul cmmumt {0.g.. fellowahig, hcmonhlp. reaearch nluelpuohlp). whal waa your .nnucl atipend plua allowances?

) | I .. . per year (04.606) " ”
' o T 'NOTE  Beaic annval uluy 18 youf annuae! ulavy balmo daductions for income tax. soctdl securily. retiremanl, elc. but does nol include bonuses ) A4
i ovartima jummar taaching of other paymant for Protessional work
: . 1F ACADEMICALLY EMPLOYED" :
e Chach whathar asiary way ¢ I 9 10 monihs ot ” 1112 months (67} X - C}
o b Oid you hotd 4 tenured poanfon'aunng Fabruary 6 12 49779 00 !ves 117 No ®ien) ; .
S : " VQg what yoar fvas lomao franted? . . .
¢ What was the rank of yout position? (Check ohly onn ) (& 70) ) - e
T . Protean X . 4 {_ natueror : i ’ S ‘
? . Assoriale Protessor 5 1.4 Lecturer - ) . '
L : : ) Assistant professor - 6 'L oner spenily o . L " 3 . - ) : T
. C : . : ) . : : . i
'.. d wrm ! ahy. adminiatrative ummon ditd you hold?A .
. . c . . AN
“ : : y.‘ Dear . ‘ i) Vil Presidont or Vice Chancslior . . .
: . . Dapartmant Chairman ‘ 5 Homu spacily © . _ S ‘ o !
J'« " praautent ot Chanceliot ] [ Does not apply - ; .
v ) ) . ’ ' . \ (72)
\
s ) N n . *
4 A
. v AL " '
1y H 44 - ' ,
' . ' !

r . € : . N 1
‘
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o Co- e

77793 Mow many 1yli-tims aguivalent yaars of prafasslonsl work m_ml-mio. Inéluding 1aaghing, heve you had? - e Ve -7
T SR ' . S 374
- Following completion of y};(u‘ uoqum\u havp you evar hald a tallowahip, tralnsaship, or resesrah hu‘gcllllnhlp? 0 D Yes ] ] D No

7%

} 16. . ‘Lisiad batow are salaciad topice of national lnlmll ] you devoled s proportion of your prolassionsl tima which you conoldoud lionlllcnm fo any
of theas probigm araes dwlno tha waak of Fabruary 812, 1011 plaase Shnch the box lor the ona on which you lpcnl the MOSI fima.
~ ' . ’ —_ . .
.t i Heafth - ) lj Cume buvnmlon and conuol s 11 E] Houllno (plnnmng. design. construction)
‘?' “a D-!onu 7 D Energy and lusl ' ' 12 U Tunspomhon commumcmona
3 - Envuonmnnm pfotection, pollubian conm)l 8 [_l Food and other agncultural pro_duc!a e B ] D Cultural fite )
. ‘,'4 Educahun 9 [_j Natural raaGurces,other than fue or foog  # RL) 3 Olhor aren, lpocm} R
. Tes "..,: Spacd <A 1o () Community dovolopm&nl and services 15 CJ Does not lpnly o _
: ’ \ . Lonoan,
10 - Was any of your work In tha weak of hbrunry 0-!2 977 nuppomd or nponlond by L. 3 novunrmnl funds? B -
‘ 0 Tlves D T 2[:]Don1.know R T 2,
. . e _ w
" 1t Yes which of the lonowmg !edunl unnncma or daplnmonls wara lunpomnn the work? (Check all that apply ) . ”
9 — i
. 1y Aqom,y tor |m|m.|-on.| Developmant Depariment of Heallh Educnuon -and Wonmo
1 _" Enuqy Research & Dgvaiopmeni Administralion !-' . ., 2 D National Inlmules of Health ’
1% .. Environmental Protaction Agency 20 7 aiconol. Drug Abuse & Mental Health Administiation .
16-L.. Nathonal Aeronautics & Space Administralion 27 L3 Natonal fnsiule of EdUcation ’
L .
17 . Natwonal Endowment for the Arts v 28 O Oftice’ ol Education
19 . Natioral Endawmant fot the Humanities 20 Chomenspecty, .
19 " Nanonal Sciance Foundation " 30 [ Department of Housing and Uitban Dovolopmenl
20 - Nuclawr qum.ldy Commisyion a0 Degariment of ilgFintenor :
' 2 e Smithsomen Instilution 32 D Depariment of Julilice ) . .
2 . Department of Agniguiture “33 () oapartment of L.b&_r I
23 " Department of Commarce - 34 (J Dapartment of stete -
24 ._ Dopariment of Delense 35 [J popariment of Transportation o
’ N a6 (1 omer agency ot dopmmonl mocny ”__..-__-;_m_?-_ .
s 1 [] Don’t kniow_ source sgency
.1 Il you racaivad your doctorai dagres In sgisnae or anglnasring or &ra employad as a sclantist or enginadr, plasss chack all thet apply below:
r. 1} Cranged poa-t.on\ during the penod 1973 1o 1976 .
m Neceived dottorsl degree in 196‘ or later and amployod lomollme since racomnn your docloral degreo in lnduslry novemmonl of a8 non: lncully
"scademic statt . . '
, i Hald & Do}‘docloul lDDomlmonl arty year dunno 1970. lwo lnclu‘ . oo
( . 10 None of th snove spply ' _ ! (38-41)
-
It you have checked a b or ¢ pisase gtva & briaf caraer history slarting with the position priof l\o yout preseni posilion angd cantinudling back in dime for e
maxmum of lour positions atler recerving yout docloral degres (Includa posidocioral appoiniments)
4 L T I _ !—'I— 18 0 ll o R tor °
: Name and Loagtion (Ciy Position Dates Primary Work mployman 2"’ aty :“"" or, .
\ and S1aie) of Employer Title Heid Activity* - {Use Dagree & Employ eaving ,
, ploy ment Spacralties List) Positlon
e e . PR S S [ S - - - e
, ;
- e e [EPUNE SEISRSIPIN FEUONURRUNPIN SO PPPRE 8
e i - o e : e
: vk [! s . . \ . .
) Py N sl i B .»..».V...* RGNS S - .*..4., ol . - e 4 1
' 4 . ' ) ) . : .
\ ! o R AP SO SPSEpO Y I e . :
R lm‘ tade 1V’ !r.m,m Ine wAl guven in .umo A ‘ !
- . \ . - " (gl 0' |h- positions ﬂhr.wb-u ahave an w-ll A8 yOur prasani position, piasss chack any (n wmch your doctoret traintag wesfis not bailg used
: " pommon 1 . posmona - [} Posimon 3 [ lvouuom ) present Position -1 None k.
o ' . ‘ 7479
v ) ' .
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‘- § ' . ,‘-' . N . . . ) . v , ‘. .
a ) . . : oo
L o ’ ' Co e .
) [ - . , 5 ) :
) ' ¢ rs ) : \ . ! \
. . .
\ ’ ,‘ .
’ DEGREE AND EMPL YMENT SPEC'ALTIES LIST
R MATHEMATICAL SCIENCES -~ " e GNO&N!ERINO PSYCNOLOOY »
’ 000 Aigetre . 400 Aeronsutical & Anvobmncnl 800 Chnicel .
' H 010 Anelysis & Funcrionil Anelysis 410 Agricyiturgl . 610 - Counseling & Quidence
. 020 Geomewry - 4186 . nuommnul ’ * 820 ODevelopmentel & ouomolognc.l
030 Lo’u 420 Cwil 630 Educetion .
040 Number Theoty 430 Chemite! 638 -§choo! Fw:holoyy ' . e
082 Probebitity 438 Ceremic 641 Experimental : ,
068 Meth Stetistics (see ‘llvid 670. 729, 729) 440 Electrice! 842 Compaeretive ’ ) e
060 Topotggy 4% (I.t'lhcl . 643 . Physngiogicel :
082 Opaetetions w"c.u-rch tsee ‘slso 478) A%0 iIndustrigt & Mdnuhmuung 6580 industriel & Persgn ’ . -
008 Appiisd Methimauics - 4%%  Nuclepr K- 660 Peisonelity ’ P -
089 - Campinetorics & Finite Methematics 480 Engihesring Mechenics : . 670 Psychomeirics (ses elso 083, b“ 735 29! T )
. 09 . l'r_\vu:ol Methemetics 4068 Enymurfy Physics ' .680 Societ y o
' Q98 Mathemetics,.General ' 470 Maechenice! , 608 Psycholopgy, Gon.ul ’ '
049 Methematics Other® DT ATY . Metsitirgy & Phys Mey Engr 699" Psychology, Other® Sy
) - ’ ) . 478 Systams Detgn & Systerp’s Science : :
\ " 1 . {tee 0150 072 073 V?4), . R
TOMPUTER SclENQ.ES . l 478 - Op.r.honl"ﬂonorch {see olso 082! sociaL SClENC_ES
’ * ‘ +| 479 .Fuel Technology & Pet1rét Engr.
- o1 Th ]
o012 So'.:::u Systems C 480 Senitery & Environmental ;Og :"':"’p""’"
073 Herdwars Systems 486 - Mining = 730 . c;n.mon"o ions* ‘ 4 '
074 1Intelligent Bystems ’ 497 Materials Science Engr 709 -«t,mg::’ut'n‘:: e
' ; 408 Enginesring Genyret
070 Computer Sciancer. Other ! 499 Enginsermg. Other* ;;g .l::l::::l:t (100 oito 801)
- v M : 725 -,co(\om.m: is0 085. 644, 670, 720)
e . PHYSICS & ASTRONOMY AGRICULTURAL SCIENCES * 729 - fociel Stettics ses also 085, B44, 870, 726)
S o R . 740 Geogrephy . :
Ny - 101 Astro . y
e |g§ A‘"o:::"‘,’" ) o 500 Agvonomy 745 Ares Studies?
. 110 - Atomic & Moteculer Physos :m Adnicuiture ‘“’""’“",' : 1 Polstice! Science .
120 _Etectiomegnatigms ) 02 Animel Hutbendry 82 Public Administretion )
- DY) 490 “Muchanies = -~ - ¢ e ... D04 Fish & Wildiie .7 785 - Internetions! Releons.
132 Acoustict-.- . 805 Forestry 770 Urben & Regi lenning '
134 Fluos e 806 Horticulture 778 - History & Philosophy of Science T
138 Pletme thl»c; 307 Soils & Soil Science 798 Sociel Sciences, Generel : ’
138 Optect ~ 510 Anmel Science & Animel Numnon . 799 - Sociel Sciences, Other*®
T 138 Therme! Physics - . s Phylopuhology . ' " : .
' J 140 Elgmentary Perticiot ) ~— s 2:':;:':;;""""0'0“ HUMANITIES . ' ’ .
. 180 Nucl 5
\ ) 1:0 S:Ifd.;’r:t'o'unu’. 818 - Agiicutture, Ganerer 802 Hutory & Criticism of Ary
e . . ~ . 1 !
. 198 Physics Leneral _ 819 Aonmnmu.\omu' @04 Hislary, Amercen.: .
; -, 199 Physicy, Other® . e T 805 History, Europeen . . h RN
TN : : N MEDICAL SCIENCES~. . 806 Hustary. Other* : ' oo
! . - p . SN ’ Ce
. A . . s ~ ‘808 - American Studies L :
EHEMISTRY 820 Medicine & Surgery T~ 830 Music’ - .
-~ 200 An.lvh"'\ - - 822 Public Heslth & &p-ddmologv \OQI\ Speech at e Drematic Art (se0 sho 8851 .
. © 210 ingrgenic 823 Veterinery Medicing 8337 Raligion f1ee |llo 8811
215 Synthenc Inorganic & Orgerometallic 524 Hosmist Admuinistrenion 834 Philotonhy - ) S .
220 erganic 828 Nursing 838 Compoumﬁwnun, v .- :
. ¢ 229 Syntheue Ovuon-c & Nérurel Products 827 Perevtology , 878 Humenitiet, Gendrat~ T e
230 Nuclver 8268 & nvironmentst Heelth . 879 Humanitier, Other* .
240 Phyyicel 834 Pathology - 891 Library & Archivel Sciences
245 Quenturs 836 Phermecology
‘ 837 Pharmecy ' —
e i ::g ;:\’::v':':lol 518 Mercel Sciances Lengrel LANGUAGES & LITE_RATUR.E
; . '200$A9nu}um.l & Food 339 " Maedicel Sciences. Other* 811 Americen
b ) 265 Thermodynamics & Meter Noounun 812 English
270 Phermeceutical BIOLOGICAL SCIENCES 821 Germen
.. 275 Polymers 822 Rusnen
280 - §riochermistey (00 .I’o 54_0) -540 Biocherhistry (sea 840, zum 823 French
28% Chemice! Dynemicsy : 542 Piophysics 824 Spenih & Portuguese
298 Chermistry. tienerel - 543 Bamethemetics B26 Iigtien .
. 290 Chemistry Other* 844  Biometrics. Biostetistics 827 - Ctessicol® . !
v h . (see ols0 055, 670, 728, 729} 829 Other Lengueges®
. 845 Anetomy .. ~N
522.'»?& ig:/zlsg?smz_mn AND 846 Cytology : EDUCATION & OTHER
47 Emoryology N PROFESSIONAL FIELDS .
301 Nineraf®, . 848 immunology . . :
09y Ferrology 830 Boten :
" B 4 J05 Geochemtry M . 938 Educetion .
- F + 310 Stratigraphy sm-monlmon ::g f‘i’:'::"mm" ' . 801 Agt Apphed '
. Pel ! 4 ]
., .320 Peleontology . 864 Microbioiogy & auunologv B81 Theolugy (180 els0 83
) ~ 330 S8rructurel Geoiogy 866 Physiology, Animal - 882 -Business Adminisiration
Say gamonrus B L 0 vy ran 203 Hom teanamia .
391 Applued Qo Geol Engr . :?: (z)‘.’:'.‘:?c"‘ N 885 Speech & Hearihg Sciences (100 olio 83” ) P
Lo " 208 ryer Tech & Pyl Engr - 811 Enwomatogy. 807 SocimWom
; I I . ) .
- 160 va‘:;:‘:’: :J:".' Resourcis . 813 *odod Scrence & Technology (see slto s1%) vm”o Frotessiony! Fietd Other S
. . B4 Behevior Ethology . . .
. L i 378 At & Dt 9% OTHER FIELDS:
' . M1 Armospheric Physics & Chemistry :;g :;:::“:“: :::::::: 8::::,’0.' ' i
W2 Awmospherit Dynemics Oics * - .
’ W3 Aimospherye Selences Other® ' '
. " 388 Enviranmaentel Scelences. Qeneral . R
{100 0'30 480,  920) :
. :9 Environmentgl Sciences, Other® 4 ’
208 Earth 8ciences, Generel '
. U ! N
* 399 Rerth Scishces, Other? ’ ' *identify’the mmhq tield 1n the 3a0e ON the questionnaire
. . . 1
¢ ¢ . l,\f
' . ¢ o
!
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N ~ APPENDIX B o R N
co K -~ SAMPLING ERRORS FOR THE S R o
o " \1977 SURVEY OF DOCTORATE RECIPIENTS S | B

Ag noQed on Page 3, data. from the Nationhl Research Council's Survey R

B of Doctoratc Recipients is suhject to error due to sampling variability.
N - - \ ’

Estimated sampling errors for selected statistics on women’ in industry .are_,

provided below (Tables B l and B=2).i;

Sampling‘errors fgr percent statiStics; Theesampling errors for
o ‘- ‘ ST o o h
“* percent stgpistics were computed as:s = [pq  where 1
: ' . L ,/n

P = the percent x 100 - -) A : ,I.*

q=1,-rp. ,‘ A B !

S . e o e e e el e e e - eeeamne e

: : ® : 5
~and n = the size of °the sample on which the percent"is”based“ B

The finite population correction factor ‘N-n, has been omitted since it
. V N- N-1- S ‘
would have a negligible eﬁﬁ’ct on. most of the calculated errors.1 The above

»

formura also assumes a simple random sample whereas'a\stratifiedkrandom A Ve

sample_Wasfused. However, it'has been)shown'that.alternate standard error =
. - : : \
L o Y . . v : . o
R -calculations, taking straqification into account, yield estTmates that are
. . . M R . ' R ) . ) .

" quite similar tothose derived from the more general formula used here.?

. e,
,_./" \. . R . Lo ’ ] o \
a ) o
5 t .

- A As a result of omitting the finite population correction factor, the sampling o ‘
-)// B error- will be. somewhat overestimatad . - . ;: C _ o
/ s .1_ o _” . ‘, L
‘ Betty D..Ma field Nancy C.. Ahern, and Andrew W. Spisak, Sezence, Engzneelnnq S
and Humanittes Dootorates in the| United States: 1977 Préfile (Washin , D.C.3

<1 National Kbademy of Science, 1978) pp. 18-79. -Sea, comparison of samplin

errors based on (1) a simple random sample, and (11) the stratified rangom
‘sample, for the 1977 Survey of DoctOrate Recipients. Y -

o
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‘i : TABLE B-l Estimated samplingagrrors (In. parenﬂﬁeses) for selected statistics
- .. © 7 on doctoral women: sqientists in industry, 1977 3 P

o * . ..vll-__'_'

S U S — . Men _":  ‘Vomen_
R RS . S e
'l',f\\\”f:_  . %‘Employed in bueiness/industLy R SR
DET T . . . All Ph.D,s. T, - 25.4°(0.3) 7.0 °¢0.3) -
SN s New Ph e S+ T 25,1.(0.9) 9:1 (1,0)
-\\: % Women smOng Ph D.s in industry : :
- \\\ . Engineeriﬁg, mathematics, R L
SN and physical -sciences ‘nfa o, . .1.9.(0.2)
T Life sciences o  n/a 7 4.8 (0.6)
L ' f\\ Behavioral & social sciences : nfa . 9.5 (1.5)
TR 4 Distrihution of doctoral scientists - - S SR
el T ueLinqbengineexs in industry ' - .
o e by primary work activity -
Y- = Managegent of R &.D 27.7 (0.6) - 13.5 (L.5),
~ ;Basic regearch 6.7 (0.3) , 1l4.8 (1.5)
. Applied research 25,5 (0.6) 129.3 (1.9)
- "Development . 16.3 (0.5) 7.0 (1.1).
.Y . . =  Management pf non-R & D L - 9.5 (0.4) Y 4.6 (0.9)
A © . Tt Other activities. 14.3 (0.5). 30.9 (2.0)
% of Ph.D.s in industry who e _’ - P > e
.earned doctorate from. pres- S SR - !
tigious department C :
1970-1976 Ph,D.s - _ : . 40.6 (1.0) 40.9 (2.7)
1975-197.6 Ph.D.s only & 39.5 (2.0) .. % 37.8 (4.5)
14 L4 ' »
L % of recent: Ph.D.s in industry : " S
v - who had ‘received postdoctoral | L - : .
. . . training ’ . RN ] \ B . : /‘ o
R Physics . . Yo : 39.9 (4.2)  ~ -12.8 (7,3)
T : ; Chemistry ' .. 38.0 (2.2) 30,4 (4:3) ‘
¢ . Medidal scienges R o . 41.2 (4.7)°  23.0 (10.9)
o Biolbgicsl sgiences IV ~37.0 (3.6) - 45,3 (8.4)
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‘;fh ;'-'_ Samplingﬁerrors for median Salaries..\Samplihg errors wdfe co\pﬁted/for A
. . ‘ I3 ]
- all median salary figures shown in Part 1 of this. reportr3 The sampling :
error estimates; again assuming a simple random sample, . were computed ‘as
| fOllOWSo_ T ) '. o . .‘ \\':‘A '—.1_, . .. S,
l,‘lSince the, medianwis'the estimated 50th'percentI1e figure,
i’
K - -the sampling error for p-= 50 was calculated'
/EZ EE / 50( SO) _/
2, The above resulted in an upper and lower bound on 50 Multiplied
by. 100, these~were translated to upper and lower percentiles.
) K
3. The salaries.aSSOciated with the upper and lower percentile. %
' figures were: then calculated, providing a two- -thirds confidence ' f‘&
R interval for thg median salary.4 SR R . o
. . - “e ’ . ’ ‘ [ 3 .
'.'“Example The estimated median salary in 1977 for | . -1;‘ "
_ ‘recent. women Ph;D.s in industry is $22,100 (Table S
L ~1.10). .This ie based on a sample of 305 such A
AR © . ' women.. In this case, the sampling error for p = _50_18; " - ' o
L L 4 305 ' . _"'. -
- . ‘ - ) .. Sl Lt . : \ /_. -.
: ' % Given that P~ 50‘4 .03,‘the uppér and lower percentiles ' T e
C of interest are (x05 —A.D3)100 and (.05 + .03)100 or the s,
, _ 47th and 53td percentiles. . Next , the 47th and 53rd :
e T percentile salarieafar the" ‘recent women Ph.D.s are
. : .- . computed--$21, Q00~and $22,400.J The . two-thirds confidence -
RS B “interval for- the estimate 05 $22'100 1is thus $21 900~ -, .
R $22”,‘400 ' Co e ! o X
R N ' ‘ ' K . J' y . - ’:{ Q . Y .

3The procedure for esﬂimating sampling errors. of medians was derived from
Motrris H. Hansen, William N. Hurwitz,- and William G. Madpw, Sample Survey

Metnoda and Thqory, ‘vol. - 1 (New York John Wiley & Sons, Inc., 1953), f;'j‘: o _w

PP 448*449 4 : . ; Ty

N _ 4For readers not Eamiliar with this term, ‘a two-thirds confidenCe interval
o is the interval from orfé standard error or sampling exror below the
-estimate to one atandard error above the estimate, With two—thirde or
67 percent confidence, the intet¥val includes the average result that would:
have been obtained from all possibl‘ samples of the';ame design.'
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Ty ,‘..:'~"-.‘_r S e
. ," . .-“;,_‘ ) . M . -‘ . . . . . . '. ) R . R . - -
’-‘- .1t should be noted that thé confidence intervals for thd mediarf
A 'h T salarfes are generally. not symmetric:  This is because the salaries tend -
R ,.to. be more variable above t'ﬂe. median than below the median. - ’ o
Table B+2 below shows the-estimated confidence intervals for mesbdan
‘salarteg*that appeared-in text Tables-1,7-1.9 and Figyres 1,3-1.4.
| B " [ ) . .t“‘lv ‘ . . ‘. : .. ) . | . . .~
v v " TABLE B-2,  Metlmsted contidence rj‘,htorv‘lll-tdr.mdiin salaries, doctoral Scientists o
SN . and*engineere {n industry ‘ ‘ ' . >~
L] ’
\ . “ };\_ \ . , (s in thouaando). . P
' . Y Median 2/3 Confidence . )
. rom: E— il : galary interval
. . . * v . g .
T o, TABLEY.7  1934~1957 Ph.D.s: o ‘ SN o
: . . LAl ftelds” (1973) Man - - $20.1 $27.9-28.4 .
, -~ Womew 22,3 2 1-22,9 K .
_ : .  (1977) Men - . “.31.7 37.3-38.0. .- .
- ’ v . EMP fields. .- . (1973) SMan sl U27,7 27.4-28.2
: - L » - . Woman 32,1 21,2-22.7 .
‘ : (1977) Wen 3.4 ©36,8-38.0
. Life sciences (1973) Men 28.9 28.13-29.6 \’
. . \ (1977) Man 37.8 36.6~38.9 g
o o - 19%8-1969 PhiDiar, . - . G :
. Yoo ‘ . Al) flelds . ".(1973) Man 22,8 & 2247-22.9 .
\ . . . C .o Women -20.5 20.2-20.8
L : a 1977y Men % 31.2-31.6 ’
. ; - A Women - 27.5 26.6-28.2 : /
E EMP' fdelds . - ... (1973) Men 22.7. 22,6-22.8 .
. N O Ce ' . _ Women -20.4 20.0-20,.8 ! /
‘ , (1977)  Men 3.3 31.,1-31) . Y
. . R Woman 27,2 26.3-27.9
- d . Life sclénces T(1973) Men 23.1 22.8-23.:4
o ’ : Ca Women 19.7 19.0-20.4 P -
- . . , (19, Men 32,0 30.8-32,6 ° .
E e T : . Women - 26,9 - 258.7-28.5.
.. T .. TN\ Behavioral and - - . : . !
. " - v} woclal sclencea (1973) Man ) 27.7 25,9-29.0 - B
P T 1970-1972 hubger . " -
o . AL flalds L (1919 _ Men 18,7 ..18.6-18.8 ;*
AP Women - 16.3 15.7-16.9 @ 4
. " (1977) Men 26.8 26,5-27.1 .
. T : Women 24,0 23.2-24.4¢
. . EMP fleld¥ - (1973) ' Men * 18.7. 16.6-18.8 ’
PR S L 2 Women 16.4 -15,7-17.0 :
e T Y ol {1977) Men +  26.8 26.%-27.1
S ‘ e - : Women 23.5 22.5-24.1 v
A T J.ife eclences. ,  (1973) Men 17.7 17.5-17.9
L AR P 4 o o4 Womenwa, 14.8 - 14.3-15.5
LS R & (1977 Men 25.6 25.1-26.1
Land R I - Women 22,1 « 21.7-22.9 .
' t o B . <" Behavioral ‘pnd - ~
z " ot social eclencaes (1973) Men 20.2 19.0-20.8
i SRR , : e . © Women 17.5 17.2-)7.8 .
S y - (1977) . Men . 29, B~ 28.5-M.9
W - Woneia; 0.4 28.6-32.1 . '
. 'f J \ h /‘ e AT T T T e e A 7 o AT LE
Cox “There 18 °2/3 or 67 percent confidence that the }Qturval includes - /
) “the value being eutimated. - ~
sV . K .
\ ‘ ; . L]
L4 l) . W ~
N o .
- - '_._ . 10 P . s
~ ’ s t
c . R . N -
i , ‘ R L .-J
- L S ) -
- . i~ N l : '
8- - . - ! .
. Q : T ) ; ‘ U o .
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v TABLE .B-2., Eetimated confidence intervals fo(mdlnn salaries, doctoral sciontists ' o
(continuad) and angineers in 1ndustry , . o
e g - el ° o
PN — ~
4 ’ N s .
) . o ($ in_thigusands) - :
c - Madian 2/3 Confidence .
Brom: - : salary interval
< _ o
PIGURE 1.3 * 1934-1957 Ph.D.s Man $37.7 $37.3-38.0 , M. v,
‘ ’ Women 30,0 S27.9-31,6 0 T Y
©.1958-1969 Ph.D.s Men 3l.4 1.2-31.6
o Women 27.5 6.6-28.2
1970-1972 Ph.D.s Man 26,8 26.5-27.1 .
- L) ) Honcn 24,0 23.2-24.4
L L 1?73—1976 Ph.D.s Man 24,2 24,1-24.4
~ ~ : . : . Women . - 21,3 20.8-22,13 <
, 1973~1976 Ph.D.s Men 21.6 21,5-21.7 R
o Women 21,2 20,7-21.6 ‘
* TABLE 1.8 ‘. 7 ALl fields : T
' 2 yaars oxperience or lenn Men 21.0 20.8-21,2
Women 19.5 19,0-20.0
3-5 yearsj Men 23.0 22.8-23.2
Women 209 20,6-21.3
’ 6+-9 years Men 26.8 26.6-27.1
. Women 25.4 . 24.5-26.4
10~14 years Men 30.3 30,2-30.4
. ) Women 28.2 26,5-29.2 '
15-19 years - Men. 33,1 32.7-33.5
. . Women 27.2° 26,3-28,9 .
’ 20-24 yeam Mau 35.4 35.0-35.8
, . Women 28.4 . 27.5-30.3 R
(I 25 years or more " \Man 37.6 36.9-38.3 .
Yy
EHP ,flclda “ .
o % years experience or legs Men 21.2 21.0-21.4
Women 20.5 19.9-21.1 -
- . 3-5 years Men 23.0 22.9-23.2
. . . Woman 21.6 20,9-22,1
. ' 6-9 years Men 26.9 26.7—27.2a .
W ' . : Women 2.6 26.0-25.8 : . .
: - 10-14 years® - ~  Men 30.3 -40.1-30.4 o
. . : Women - 25.7 25,1-26.9 _ .
15-19 years Men 32,7 ' 32.433.1
\,/ : — Women 26.8 25.3-28.1 - :
. R ’ *20~24 years - ‘. ‘Men 35.0 O 34.5-35.4 ' Ty
. . Woman 28,3 *° 27.4-130,1 ~— g
. 25 years or more Men 37.5% 36.9-38.2 . t )
Woman 30.4 29.0-31.9 '
. Life sclences : g
. 2 years experdancs or less  Men $19.3 $18.8-19.8 - PL)
3~5 years _Men 22.9 22.5-23.3
- Woman 20.5 19.9-21.1 N
. 6-9 years Mep 25,7 ». 25,3-26.3 . Y .
o 4 Woman 23,1 22.3-24.2 4‘;
h 10-14 years Men 30.3 30,0-30.6 AN
*15-19 years * Man 35.8 35,3368 -
20-24 years “ Man 36.2 . 35.3-37.4
25 yearts ot mors Men 37,6 35.9-39.0
. : Women 28,2 26,1~30,0
Behevioral & sotial sciences ! 7
" 3-5 . ysars expexrisnca . . Man 23.2 22,2-24.7
* 6~9 years Man 27.8 26.6~29.5
10-~14 years Men .4 30.6-32.5
' ¢ - Wotaen 0.2 32.2

“There 1s 2/3 or &7 pcrccnt contidcncc that the interval includu ]

the valuc bq:ns nluntod.

[P

'
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Aruitoxt provided by Eic:

“TABLE B-2.

*

Ratimated confidance 1nt01vu11 for, nadi-n

lalarlnl.\doc:orul scientista

]

* - (continued). nnd bnatncoru in industey oy
. . D .
L .
- - - :
4 ~.
{$ in thouasnda)
v -
) Hedian 2/3 confidence
From: # < solary tntarva)®
' i : l ) o
TABLE 1.9 EHT'!}Qldn
. . ' .
. Performance of R&D ¢ o
2 years axperience or léss Men 21.4 21,1-21.6
Wowen ' 21,2 20,8-21.5
' 3-5 years Man 23.2 23.1-23.4
) Women 22,4 22.1-22.8 -
6-9 yeare Man 26.0 25,7-26.2
N Wowen 25,2 24.5-26.3
10-14 yeares Men 28.9 28,8-29.2
B ~  Woman 26.3 25.0-28.4
15-19 years - Man 30,0 29.5-30.3
: . ‘Women 25,1 24,5-26.3
Manegement of R&D . .
3-5 years ‘ . Man 23.4 22,6-24.3
: Women 188 18.1-20.6
6-9 years' o Mab , 30.0 29,6~30.3
-Woman 23.9 23.2-3.0
10~14 years Man 32,0 31.5-232.5
“Wopen 25,8 5.2-27.8
15-19 years Man 36.1 39,6<36.9
Woman 34,4 33.0-36.2 |
. , . ,
UThere 1s 2/3 or 67 percent confidonca chat the 1nterva1 1nc1udas
cha value being estimated. .. ¢
.
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- or administrati&e'positions, according ‘to the Central=€é%§6nnel Data File,
. L , , : .

1

. ]

'Fof-the analyses in Part.2 of this‘report,‘scientists and -englneers

-

‘ he;e defined as individuals who had earned degrees in sciencg-and

_ ehgineering and who-wereuempioyedrin selected 9cientific,%fngineering,

+

1

Degree criteria. Only .those persons who had earnéd a baccalaureate -

or higher degree in a sciente or engineering ffﬁid were ,selected.- The
5 3 . .

academic discipline codes that were included are’shownqin Table C-1.
: g

Individuals with professional degrees in medicine_hﬁd law as theiy highest -

Occupation criteria.  ‘The population.was'fupther-festriqted to persons

s

_degreé were not included.

Y
.

chployéd in selected professional scientific'and-engineering3positions, =
or in certain administrative\categories. The .occupational codes and

VEorresponding titles are listed in Table C-~2.

Primary Job function. Those engaged primarily in clinical praclice,

as.indjcated by "functional classification", were excluded from the
| , ur el At

Wer.e o 1 ) . ‘4
analyses.

e —

'The file, which 1is maintained by the:Offiée of -Personne]l Management, is
brlefly described on page 3 of this report. o
) 4 . . 4 .

N\

M APPENDIX C S v \
"DEFINITION OF FEDERALLY EMPLOYED : - S
' SCIENTISTS AND ENGINEERS




& ‘ ) . ] ' R . )
. o - !
‘ ‘I : . . o N ' : . ' ' E “
_ i;ABLi“C*l Definition of Science and Enginesring Fields®
”. Name of Fleld * - AR . Coda Ngme of Pleld _ Code
, Mathamanica/ntatintica S - .Engineering . - » ’ -
. J ﬂnthamntlci, ganornl - I 1701 - Engineering, goneral ' 0901
) (1 . Statistics, mathematical & ' . Aerospacae, neronauticnl, astronautfbal 0902
' i theoretical .o 1702 ~ Agricultural - ., L 0903
‘; Applied mathematics S 1703 , Bloengineering and biomadical - . 0905
[ Other, related . ' . 1799 N Chemical engineering (anludes'_ R -
. Operations research, L 0507 . petroleum refining) . - 0906
. v _ - ) L I Patrolgum enginearing (excludes o
Computer sciences ‘ i ' " petroleum. refining) : 0907
. o B : T _ . Civil, construction, transportation - 0908
Computer and:information - _ o Electrical, electronica communicatione 0909
nciences, general . 0701 Machanical . 0910
Information aclences & o L ~ . Geological T - 0911
i v . systams . : : 0702 : "Geophysical - L. 0912
T Dgta procegsing S o 0703 "~ Industrial & management =, - -+ 0913
o h————f"'f‘_—tgmputer programming v 0704 Metallurgical ' ) 7 " 0914
" Systems analysis S B - 0705 Materials o o Do L0915
- . Other, relni’d e : 0799 " Ceramic : " 0916
: L ¢ . Textile ' . : 0917
_Physics t . ‘ Mining, mingral ) "~ 0918
N ' s _ C Engineering ‘physics , : " 0919
rhysice, general ' ) . Nuclear . 0920
. (excluding hiophysics) . 1902 , Enginnnring‘mechanica v o 0921
Molecular physics _ T 1903 o Envirgnmental, sanitnry , - - 0922
Nuclear phygpics . 9 1904 - Ocean s . 0924
' : o E _ Engineering technologiea _ o L
Chcmistry ' R : SR - . (B.S. & higher) S - 0925
. : Other, related o L S 0999
N Chemistry, general - L _ SR . . , -
(excludes biochemistry) : 1905 Agricultural sciences . _
Inorganic chemistry - : 1906 ' . LT
Organic chemistry - C 1907 o Agriculture, general o ' 0101
Physical chemistry = 1908 - Agronomy (field crops, cropa ..
_ Analytical chemistry e 1909 "’ . managegent) S 0102
Puarmaceuticgl chemistry R 1910 Soils science (management, o
: : . : conservation) - o - 0103
Other physical-J}1¢“°°°' . Animal science (husbandry) , - " 0104
o _ ' ' i o . Pairy science (husbandry) 0105
© pt aral ' 1901 ~ - . Poultry -cience " 0106
i:i:i::;y !ipces. Fenern : —_— 1911 ©. Fish, game, wildlife management 0107
Astel ca 1912 Horticulture (fruit, vegetable _
" < Atmos ic sciences & meteorology 1913 . production) : 0108
© Geology 1914 Ornamental horticulture ’ )
- Geochemistry v _ 1915 - (floriculture, nursery science) . 0109
L Geophysics & seismology _ . 1916 Agricultural, farm management 0110
Earsh sciencee, general : 1917 : Agricultural economics . 0111
X Paleontology - ' : 1918 ~ Food science, technology 0113
Oceanography : 1919 .. Forestry - \ 0114
* Metallurgy _ 1920 Natural resources management = : 0115
. . Othar, related ' 1999 Agriculture, forestry technologies . )
e g S _ : . (B.S. & higher) : 0116
- N , - o - Range management v - 0117
. Other, related 0199
\\u * . Environmental design, gnnernl ' 0201

City, community, regional planning *.- 0206

: s .
S , . ‘ ¢
E — . %Bgsadron the "acadamic diac4;?¥no" of; highcgt degree earned, as indicated in the Central, Personnel Data File,

/

NG




LES

-i‘fffTAnLE c.1 (éontinuqd)

¢ . .
.Rlelogical gcioncol Code
N

Biolosﬁsal. gonoral ’ 0401
Botany, general 0402
——Bacteriology : _ 0403
Plant pathology S . L 0404
‘Plant pharmacology. * =~ - 0405

- Plant’ phyeiology. . 0406

. Zoology. general ’ 0407

Pathology, human & Onimal .+ > * ~ 0408
Pharmacology, human & snimal o 0409
‘Physiology, human & animal - . 0410
‘Microbiology - AR 0 8
Anatomy ’ . . _ 0412
Histolog ‘ S . 0413 .
Biochom stry e . 0414
Biophysies . ‘ 0415, T
‘Molecular biology - ’ 0416 -
Cell biology (cytology, cell .
"~ phys{fology) . R 0417
Marine bidlogy : et . 0418
.. Biometricsd, bioatatiscics 0419
' Bcology . 20420
Entomology 0421
Genetics 0422
Radiobiology : ’ 0423
Nutrition, eclentific. . o . S
" (axcludes nutrition in - . L
. home economics and dietetics) o 0424
"o Neurosciencea - -~ : U 0425
Toxicology "0426
Embryology “ ) 4 0427 ,
Wildlife biology © ° 0498
Other, relfited ' 0499
Foods, nutrition 1306
\ ‘L ' :’ v
; ! e m ' "
£ : ‘v
: L
K} L] ol “‘s :
) o -
- b .
, i
. L4 “. '
[
o .
- Gy
) ”" -
A t} B
v %
A’I\ “.. , " !
! N
’ " X )
v Y
: -
. ‘L / )
N . . ‘
“v 55
e LTS
’ ]
l . s, .
. . :
" ¢ l\; ' Y 4 i}

\

Social scMences

P‘&chology. general
Experimental paychology |
Clinical paychology
Psychology for counseling
. Social paychology:
Peychometrics )
-Statistices in psychology
Industrial psychology
Developmental paychology
Phyeiological ‘psychology l
Other, ralatad :
Family relations, child
davelopment i
- Social sciencas, general '
Ahthropology
Archaeology
Economjés
Geography ]
Political science, governmqnt
Sociology -
" Criminology
International relations
Afro-American cultural studies
American Indian studies

“Mexican~American cultural s.udias '

‘Urban studies

Demography o k
Other, related .t
_Communicetions, general
Linguiatics-

- Area studiea, .
Public adminfbtration-.

Y

Biological and phynical sciences &

engineering, general

\ .
- “

2009

2001

2002

2003 _
2004 T
2005 .
2006
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