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PRrFAGE

The...Committee onjhe Education and Emloynent of WoMenlin Science
and Engineering was appointed by the Commissi4i on Human Resources in
December 1974. lts,charge was to examine the social and institutional
constraints that limit the participation of .vmen in science and %

ongfneering and to 'serve,ds a focus for. efforte.to improve their
uCilization.

Since Septediber 1977, 'the Committee's studies hhve been supported
by the Oft4cle of Science and Technology. Policy, Executive Office of.
LhOresident. The Committee's first report to the OSTP entitled
Climbing:the Academic Ladder: Doctoral Women Stientists An Academe was
published in April 1979 _Included in the report were recommendatiotw for
'Improved utilization of women In faculty, postdo9toral, and.adyisory

*appointments.

This secOnd, briefer report concerns the status of women scientists and
//) ,ongineers in private.industry and,the federal government. InTarticular,

it examines the extent to which their employment,situation has improved
sinee the advenT or affiriMative action mandates. The report coAsists.
primarily of analYses of the available data ondoctoral wamen. A more
intensime study, examining industry hiring of womein scientisfs at all
degree levels and re'comIlitbndations concerning theit recruitment is now

.betng planned.
41,

Since its idEeption, the Committee has been chaired by Dr.'Lilli
.S. Horni.g, Executi Director, HiMe Education ResOurce Services,
Wellesley College.

,
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INTRODUCTION

-The majority-6f doctoral s'ciehtists traditionally have been employed
--in Colleges and univer4ities, although with considerable variation by
field. Stnce academic opportunitieshave shrunk in the-last few years

.

-and are expeeted to decline' more steeply in the next decade, a preplietably.

strong Nterest in industrial and governmént-employment has-emerged. 'The
extent to which these sectors Will absorb a growing share of the Ph.D.
populatiem iS not Clear, however..

J This i:-isue is particularly'relevant to employment prospects for
women scientists. in the past detade the number of women' who annually,

.earn doctorates in the sCienceS has tripled, whilo overall ph.D. production.
.pe.aked in 1971 and has deOined slowly since then. In addition;
'significantly greater proportions'of.women scientiststhan of men h4ve
relied historically on:the academic job market, .although they hayed

.

charactertstically been.employed'in untenured positions and in the lowest
ranks.'

. 1

The rapid.inerease in the pool of highly Trained women scientists'
.

has coincided with cot onry a dedline in faculty openings, as4noted.above,
but also with two other important de'Velopmenxs: the emergence of affirmative

..,,..

action. regulat ns and a ehange,in social attitudes about the role of .

womek The comb nation of these events might be expected to result in: an
increased number of women in industry and government and improved

.

opportunities for career advancement.

. .

This leads Co an important set of questions. To what extent are women, , ,

scientistg in fact moving into these areas? Which industries or federal
agencies are'hiring increasing proportioris Of women scientIsts? Do job
functions differ by x? Are.womeh being promoted to management po8itions
as frequently, as en with She same training? Are salary,differenceS
narrowing? '1.4

About the report

, 4

This report to,the Of$4e2 of Science and Technology-Policy preseints
1

data on the status of women scientiqts and engineers in private industry
(Part 1) and the federal government (Part- in particular, it exa ines
!h extent to which their employment situation has improved in the 1 70's.
The Committee's findings -with respect to women. scientists In/industr

Committee on the.Education and Employment of Women in Science and Engineering,
Commission en Human ResoUrCes, National Research Council, ClimW.ng tihe

TdvidoP:' nootoral Women ifeLentinto in AoadeMe AWashington D ( .)

Natioripl Aeade* of Sciences,'1979).
.

.111
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1

coftstitute an interim report (0 be followed by a more thtfisive study of
rectOtment and .hiring patterns,

>0 \
I/

The scientists undei7 discussion are those-trained in.the natural
sciences,,,soeial sciences, andengineering. :The.report'PriMarily aoncerns..

fh.D.s:in these fields although some analyses of bachelor's and mastess
degree recipients aPpear in Part 2. Tndividdals wlth professional-de.grees
in medicine, law,.etc., are not included.

-*

j Men and women will be compared in teats of.employers, starting .

salaries, job functions, promotions, and'other variables. Changes over
the 1970'S in male/female differences may indicate the impact of affirmative
actioryprograms and shifting social. attitudes. Because of this focus; much
4f the discussion will'be directed to ,employment'patterns.of recent.Ph.D.s,
for whom relatile improveMent would be expected to bccur

, .

The sources of date for-the report-are described in the box on .the
'4)opposite age.

_

e

4 \
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. Primary Data .SourceS and.Their ScOpe
,

,

So.urce

Slove9 of Dootoraee-Heelpients,-

National-Research. Council

survey.c.ondhcted biennially since.
1973 that includes a sample of,
about 65A000 scientists and .
engineers-who earned 'Ph.D.s during

period 1934-1976. The sami)le

is carefully stratified by sex, .

lieldand othervariables an
the survey 'responses weighted so'

.

as to estimate populationfiguresi
The.qu6stionnaire used'for'the
1977.survey id!shown in Appendix
A.

,P
SurOeyiof_Narned. DoctoWztea,
National, Research.Cduncil

' -A virtUally 100 percent survey of f

individtals receiving doctorates,
from U.S. institutions.- Through
the cooperation'of graduate deans;
informatiori is collected at .

the time of receipt of the Ph.D. on

educational background and..future
plans.

.

' CentPdl Personnel-Data File,
'Ofre.4e of-Personnel Management'

. .
.

A 'co4uterized,f

)

10 of eTployment ,The dataAo not include persons
-. data on all fede ai personnel. py 'employed by the varioualnteili-

.
special requests) a. tape extract was .gence and security agencies- and-
obtained, containing 1974'and ,J..978 Persons in ungraded-positions., The
.in,formation on the population-of analywes are lioited to 1974 and .,

science And engineering. degree .i978 comparisons, since:1974 was
recipients employed by, federal ,,Ahe.firA.t. year that information on
agencies. ,A more detailed descrip 'level and,field of-edudation was

tion of the, populatAon is provided routinely collected. Most items
in Appendix C. 'of Information reported here were

100 pprcent,complete.'

SCope of, the Data

Estimates frOm the surVey are 8ubc....4
ject to possiblR error due to-,:
sampling variability. Sampling-
.eTrors,'which'proVide a measure:
of.precision or.confidence,'' have,
been computed for mdst.statistics
.in-the report. A Luller trea:tment
of the subject i.SproVided in
Appendix W.

;41-le survey does not include persons
with professional degrees-in medi.-
eine or iaw. fnformatio,n On.

employment plans at the time of
receiving the Ph.D. is, 95 percenc,.
Complete.
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WOMEN JN lNDUSTRY

z

.

SUMMARY OF FINDINOS

1*

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
'fact that relatively few of.the Women Ph.15.s are-in 'engineering
and phisics -- fields which tOgether arount fol- about 40
percentof the doctorate-level jobs .11n industry. (page 8)

For several! fields, the percentage of women among industrial...
,scientists was less than-half thejer ,yeTcentage in the Ph:D.

work force; .(page 9)

, Women represented appro* imately stx percent of the net increase

in iadustrial :KID personnel between,1973_and 1977. The electronics
industry;recorded the largest proportional increase ilynumber of,
women 11 percent. .(page 10).

Male doctorate-holders'were twice as likely as comparable
women.to be in managerial positions in 1977. (page 11)

4 Sex differences in sal-dries for new Ph.D.s have been greatly:
4

reduced. Othea.i.se, the pay differential remains'substaptial: ,

t. men typically earned $7,500 more than women among older.Ph.D.s-
and $4,000 more in-the mid-career group, basecLoll 1977 salaries.
For the mid-career scientists and engineers the salary
differenaals were noti eably larger-in the 1977,than in 1973..
(page 15) ,

,
.

Simpar proportions of men- and. women in,industry had qeceived
_their doctorates from.Orestigious academic dep4rtments (pate
18), but in several fields the ten were-more likely to have °

engaged in PoSt octoral study prior to- emPloyment. .(page 20)

Thc sex differe ces in hiring rates,andsalaries are most marked
in;helife sci,nces where the pool of doctoral women is
relativelrlarge. (page 22) .1

The available data do not ideiltify causes of the differenecs'in
employment, work activities, and salaries for men and wtallem.

Ph.D.s in induStry, (page -23).
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WOMEN'1N TUE FEDERAL GONERNMENT

\ -
.

+4-

ft

Between 1974 and.1978 the number of 46itensd1eptists and
--aatineers in the federal 'governdent,grow from jliSt under cs:

..8,0bOW nearly 12,000 or 50 perOent, while fota1 federal
.

emplOyment of 'such personnel increased from 134000,to 156 20
,or16 Percent..., (page 27) 0 . ,

:.
. 1.4

.

Women noW a6count for pne in. 41 of the fedexally employed

.

scientists ,and engineers at all: degree letels tn4 one in 20.,

.of the Ph.a. personlel, (page 27)
, , .

. ,

A
''

*

, AproximEjte1y 21 percent of the woNep scientist*.and engi- '

fleets we e in qs 13 and Above in 1978'compared with 4.9
.

. '42

,

'percent Of the men. 1.(page: 28)
.

. .
. 01,. ,

4 ......,'" A,
1 IIII \

I . : r .

.

The'prpportion of- Othen scientistsand,anaimpeers'in GS 15-
.

,

. .

- v
showed an increaSe om. 2.4 -percent in 1974 eo 2.9 percent

...
,

1 4 in ,1978. - (page 28) A. . 1 .. .. 4.,

. 4 4.
. i, ,

'!,=.

. In general, women ErcienV.sts ed-enm4.neers.were promot4 to,,.4. :,' 40 I

a.higher grade vd,to manneMent.Positionsat a-faster rate
than tleirluale .counterilarta- betuipp.-11)74 An0 1978,

k..

-Fotty perC.ent of the womeri.WhO'Were:.G5. .'s-in-19.74!hdd'been

mOmoted tto alliiher grade 1)y 1978 dbmAad, with 28!prc'ea-

, 0 the men. Dispite these adjuments,. women soientists and
ft engineers sEili hold only about-500 of the 17 600 federal

managerial jobs.- (page 31v
,..

. .. . .
. ., . ...

o Ak-Salar# differencerrfor me,n &Id women 4tientists aodlengineers
remaiiied substantial, despite' the fao( that tomen's earning4 ,

;

climbed somewhat more.rapidly than did.men'fiover thi.43 vriod.
In the mid-career grOtipk- those.age 40-47=',-the.diffetentialk
'in,.pay'amountpd to $4,0 as.or1978.-. (page 04)

Among the new accessio6, women scientists Were typically hired
----at a. lower grade and a lower salary than comparable mgles. Thi8

was- foundat all degree levels -and numbe'r.of years since the
deeree waslearged. (p4e 36).

46

. .

Sex differences in starting salarie s. for new Ph.D.s in government
are slight, but for those siX years ormorepdst the doctorate,

_

-the' differential grows.tO ar. least $2,400.
\

'

(par 36)
.. .

.,
Sex difference's.ip.starting salaries and grade levels lr recent
bachelor's and,masteir's degree holders.- remain large, w th men

.. earning almost 20 pirceno more than Women. (page

-.

411.

'to

, ;
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PART 1

myrogn WOMEN SCIENTISTS AND ENGINEERS /N INDUSTRY
,,.

i
.:, , 90 i

rFederal laws Prohibiting sexdi'se'rimination in employment first
appeared in'Title VII of the CiAiil RigikslAct of 1964. It was.not until '

1971,'however, that government contraCtors were required to develop v
, written affirmative action plans containing goals and timetables. In

1972,,T,J,tle VII was amenaed to Nwer all private emploYers Of,15 or more
4. :persons -- regardiessof whether or not they, receive federal funds --:-

in additiOn to public institutions. The threat of losing'government
contracts due TO failure to cdmply isi real one. To date, the Labor
De rt era has,debarred 21 firms'frdM federal contracEs for this reasot.

I

. To what extent have these_pressures ar.beted %he rate ofhiring and
advancement of Jomen scientists and engineers? Iispecial efforts are",
being'made towards tlior-equitable employment, one would expect to find:
(1)nntincreasing proportroft of the Roca of qualified women among new
hires,' (i1) 'aonarrowngtoof sa.lary differences, and'0100) growing numbers

. ..

. . . . . . .
_In th s secti,on of the report, we,will examine'recent trends in the'

Ritployment OV women doctorates in private,iddUstry -- their employers,,
.4tAidctivittes, salarkNo and othAvehavacterlStics. the.mtleposts for
meaAiNthg progress will We 1973 and 1977 Since these are the earliest and
mose.recent.years fdr'which reliable longitudinaNdata are available.

$ ,

*

.

\: of women. in management osAions.

The data are .derived from.,,the Nhtional Research Council's 1973, and
f9 7'surVeys of doc'torate'reeiPients. (see box oil page 3). Included are.,

.D.7scientists and eAgineeis in the labor'force who. earnedOc"torates

111

'the period -since 1934.

Busine and fladustry employment figures
.

.

shown helosexclude individuals,'
,. who are self-employed.

4., \ , .

..,. 1

SNI:t4Zofplonle4/Ph4.13.

:Me proporition of womep-among new science and engineering Ph.D.s has
risen.sharply in recent years.tO a 1977 level Of 10percentin'physical.
sciences, 20 ercent in blOpcfentenv(and nearly'30 percent in social .

sciencek; (Figure 1.1r. o .

.1

'1%*

Say

7

Ob.
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FIGURE 1.1 Percent of doctoral degrees in science arid engineering
awarded t o women, 19 1977. .
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40101

A 'quarter of .all male scientists and engineers with the Ph.D. but
only seven percent of 'such 'women held pgsitions in industry in 1977
'(Table 1.1). The pattern is, similar among the most recent PhID, graduates,
and although the4prop'ore1on pf women going into industry has increaaed
since 1973, it is st;ill under 10 percent. This differential 'is largely, due
tb the fact chat relatively few of the women Ph.D.a bare in engineering and
physicS fOlds which together account for. about 40 percent o? the doctorate
Level jobs in industry.

,

4

8
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TABLE 1.1 Ooctoral ectentists and nginsera bY Anloymant sector and asx0

40 4 tb

1973 Employmen.t
Men Women

-IN,
All Ph.D.s
Number 185,800 14,700

% Business/industry 24 5

.Academe %7 7i

U.S. government 9

Other employers 10 17

New Ph.D.s* ,

Number
..

26,400 3000

)
% Business/industry 22 5

Academe 56 73
U.S. government 9 3

t Other employers 13; 19

1977 Biployment
Men Women

236,800 24,200

26 *7
55 68
8 5

11 20

, 22,500 4,400 .

25 .N 9

52 64

8 3

15 . 24

.*Earned doctorate1-; years prior to employment ouivey.

SOURCE: Snrvei of Doctorate Reci pients, National Research Council

4

Utili1ation. by Field

a

* 4
All companies that have federal contracts are required to submit

annual reports to the Department of Ldbor on their( affirmative action
programs. Such reports as a rule include the per6ent of women employees
compared with t,bitir proportion in theTaveilable pool. An industry-
wide analysis of this sort is shown in Table 112.

4

; Among doctorate-level personnel, the ra te of industrial employment
of women scientists is less than half their rate in the Ph.D. work fOcce. 4

The discrepancy between percent of women employed in industry and the
percent availabilitx is largest in the life seiences, with the greatest
discrepancy occurring tn medical sciences. It is Interest to note,
however, that iA physics and engineering, which are major fee er fields
for industry, 'the percent women matches their reprwentation im tHe A

doctoral pool$
7

9
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TABLE 1.2 Percent doctoral women employed in industry end percent available, 1977

yield

A11 fields

Total
Ph.D.s in
ndustry

Engineering, math 6 physical
sciencoa
Mathematics
Camputer sciences
Physics

Chemistry
Sarih sciences
EngInecring 4

Life sciences

Agricultural sciences
Medicallsciences
Biological.sciences

Behavioral 6 social sciences
Psychology

Social sciences

No. wow*
indpetry

61,500 1,700

49.100
/1,100
2,900

3,900
17,100
2,800

21,300

8,500
2,600
2,400

.3,500

3 900
1,800

° 2,100

900
50

100
80

500
7

100

v

Women
omen,, im Ph.D.

induj labor force
t.

32 ItO%

111.

4.
3
2

400
1120

.400
280

400'
200

200

5.

4
8

9 '

11

8

4

7

2
6

4

1

12
2

13

18

18
23

. 14

SOURCE: Survey of Doctorete Recipients, National Research Council

Profile by Industry

Overall, industrial R&D personnel who hold science and engineering
doctorates 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.4..
Of ehe manufacturing companies, the-electrical equipment industry recorded
the largest:proportion of women among net R&D. growth -- 11 percent --
41thOugh.it sustained one of the lowest rates of krowth of R&D personnel
direr this period (Table 113)'

The most striking under-representation of women scientists and
engineers in R&D appears En tbe fasCest-growing industrial seftor, 'other
nonmanufacturine c_ompaniem,, which grew at, an annual'rate ot 14 percent
in number of Ph.D.s employed in R&D, but in whic,h only 3.6 percent of the
additional personnel were women: This sector includes companies engaged in
such activities as,agriciritnre, thining, finance, and wholesale ahd,re.tail
trade -- fields In which few wpmen scientists are feund (with thepossible
exception of-retail trade).. ,

4The eleelfrtcal equrpment" industry includes companies whose gross revenues
are- chterily from clvrtrical andcommynicatlons'products,.such as AT&T,
General Electric, and Westinghouv4 -etc. Industry gr6ups Are defined ,by the
Standard ilflustrlalClassilication of thv,Office of Management and Budget.

10
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TAiLE Pour-year growth in R & D personnel' Who hold scl.ence and engineering
doctorates by industrj, group, including increase in numbers of women

to

Industry

pro4p2 1973 4977

Doctoral R & D.Personnel

Average. Annual

Growth (1973-77),

4-Year trowth

Total
No. of

Women
Women as
of Increase

Total employed 37,209 46,088 5.5% 8,879 531 6.0%

Classifiable companies 34,974 43,410 5.6 8,436 525 6.2
Manufacturing 32,253 39,603 5.3 7,350 461 6.3

Chemicals_; 7,751 9,353 6.8 1,602 98 6.1
Electrical equipment 6,085 6,858 3.0 I 773 86 11.1
Pharmaceutioals 3,206 4,297 7.6 1091 77 7.1
Petroleum and refining 3,343 3,900 3.9 557 35 6.3
Instruments 2,259 -3,118 8%4 . 859 40 4.7
Other Manufacturing 9,609 12,077 5.9 2,468 125 5.1

0 SIEvices 1,682 2,066 '5.3 384 39 10.2
°Otter non-manufacturing 1,039 1,741 13.8' .102 25 3.6 0

Non-claasif iable companies 2,235 2,678 5.0 443 6 1.3

Includes individuals whoae primary work activity is manageMant or performance of ieseareb
and developm6nt.

2
Standard Industrial Classification..

al
qpilitcz:. Survey of Doctorate Recipients, National Research Council

410

Women Managers

ft

Before examining salary differentials between men and women, it is
1,.mportant to 'consider possible differences iv typeg of positions held.
The available data on doctoral sciehtists and engineers in industry.do
notAndieate the fevel or kiits of responsibility involved or experience
requited. Nor do mani' positions in industry lend'themselves to classifica-
tion into IN11-deffned eategortes nuch as occur-in academic and -government
Jobs. The Information at hand allows up to categorize jobs by industry
group, primary work activity, and-salary,

Some major.differences in work activities for.men and WoMen are
evident fromViguro .Men are twice as:likely as their female
colleagues to be in managerial positiona -- a difference which we will
discuss later with reference to their comparative st4arles. Within R&D
activities, baste researA, eMploys relatively more'women scientists and.

development relatively More men.

.11
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FIGURE 1.2 Primary work activitles,of doctoral sc ptists and engineers, in industry, 1977.

Men

Consulting

Applied
Research
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.OURCE. Survey.ol Doctorate Recipients, Nationagflzetuch Council
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nesic .

Research
116%1 .

4

The-18 percent of women scientists and engineers in,m agement
(R&II and other) in 1977 is actually lower thaa the comparaihe statistic\
of,20 percent or 1973, although the difference is not statistically
significant. For both men-and women, the proportion who were managers
dropped. between 1973 and 1977, tbut the'2-t4-1 ratio remained constant

/11!(1ab1e 1,4). ,f
TABLE 1.4 pIrcent of doctoral faentiots and engineers in industry

whose primary work activity is management, 1973 and 1977
.

A

Men Women

X Mattel/ere

,:('

1973 40,3 20.0
197/ 37.2 18.1

SOURCE: Survity of Doctorate Recipients, National Research Council

1.2
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_Examining -work act.Nities.by.ffeld .(Table 1.5), we find that the-...-

principal jobjunctions fhr men and women are mdhtAissimilar in the-life
scienees Abou( AO percent 'of, the malesciatists, but only 15.percent. of
the females, are engaged in.management of 104).2 In both the life and :

_

sovial,sciencvs wlth rejativety farge propottions of women P110)..s,°,--.
men ve also about .wfce as likely to bb employed as consultants,

TABLE 1.5 Primary work activities of.doctorai scientists
and engineer'S in industry by field and sex, 1977

Engineering,
Primary All math., and Life Behavioral and',Work
activity

fields
Men Women

physical
- Men

sciences,

Women
sciences

Men Women
social sciences\
Men Women

Total. .

Total reporting activity.

Management of R&D
Basle research
Applied research
Development

Management, other
Consulting'
Sales/marketing .

Prof. services to individuals
Technical writing
Production/inspection
Other

59;844 1,692

59,038 1,657
27.7%' 13.5%*
6.7 14.8 *

25.5 29.3
16.3 7.0
9.5 4.6 *
4.2 3.9 *
2.6 1.9
1.5.

6.0 *
1.5 7.1 *
2.0 4.0 *
2.5 7,9 *

48,1943 910'. 8,126

47,705 893 '7,954
26.6%
6.8

26.6

19.0
9.2

3.4

*2.3
0:7
1.0

2.0
2.3

14.4%

14.9 *
36.2

11.'4 *

45 *
3.0
0.6 *

1.6 *

4.3 *
2.8 .

*

413 3,520

411
39,3% 14.8%*
7.1 18.2 *

18.0 24:1
5A 3.4

9.4 4.4 r

5.4

4.1 2.2
2.8 .7.3

2.7 *10.9

2.7 6.6
2.6 5.8

*.

3,379
160%
3.9

28.3'

2.2

14.4

12.1

32
9.2
4.5

0.4

5.7

369

353

9.1%
10.5*
17.8

0.0
5.4*

A 7.9'

.6

9.9

4.0*

14.7*

.

*Sex
,

difference is statistically significant
r A

at'the .05 level.
4

SORCE: Survey of Docforate Recipients,
National Research Council.

1

.*

Mw.it marked is the difference between men and women primarily engaged
in technical wi'iting and in "other" nonclassified work Activities. About
15.. percent of all industrially employed women scientists and engineers are
in (hese two categoties, and they are more than three times as likely a8 -

:men to hold such positions. The undefined work category presumably tncludes
ptch functions as staff wOrk,and other internal sapport services, e.g.
iltraties, which are often not viewed as central to a company's business.

'

t LaS.

'111,e'estimated percents in:management of R&D and their corresponding
-s,ampling errors are: men,19.3 1.5,percent; women, 144.8 ± 3.4 petepnt.

a

1,3
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What abont promotions to manigement positioes between 1_973 and'1177?
is theTe evidence that WOMen scientists and agineers moyed:intb managerial

.slots AL a greater rate than did Male Ph.D. persOnnelroverAis period?.-
.Table-1.6 4hows that about one in six of the women oh R&D staffs.(non-
'managoMent) in. 1971 was promoted to banagement'positionS7by 1977 as ;y

compared wilkt_slightly more than one in five.of their male counterpafts.
.) However, the'llbfference is riot statistically significant. In,addition,
it should be noted that the data,are.no stgregated bp..*ge, which-may be
a factor-id-rate of promotion.

P

TABLE Lb 6o:fictions of dOctoral R&D6personne1 to managdment of R&D,
1973 to 1977, by aeX

A

1973 .197
Number on R&D staff Estimated in

(non-mana ent) management of R&Da

*

Nen 21,636
. 20.4 +1.0)

WoMen I 412 , 17.6 (+3.7)

a 4

Bhaed on ihose responding to b th the 1973 and 1977 surveys.

#

< NOTE: Estimated sampling errore are given.in parentheees.

' SOURCE: Survey' of Doctorate Recipients, National Research Council

1 Is 3

dian industry salaries for men add-women scientists and enginee s
differ d by nearly 20 percent as of 1177. Unaoubtedly, some part of the
obser d salary differential is attributable to the relatively higher
numbers of women among recent.ph.D.s.

For this'realibn,itsal,aries will be analyzed separately for the Older

Ph.D..s.--/thosv who.ea'rned degrees in the period 1934-1957; the mid-c*eer
group, 1 58-1969 Ph.D.s; and three groups of. reeent doctorates -7 those
'who ear ed degrees in 1970,1972.'1973-1974, and 19751976:4 We will alpo
example salary differnces when controlled by number'nf
eqdiva ent years of experience.

Annual qsalbartes were reported- For.Pebruary 1973 and February 1977' About

.95:Percent'Of respondents f)rovided salary infqrmation. Medi4ns
wEitke. computed ull-time'employed persons. only. Self-employed individlialS

are'exclud&l.

Tt is.recognixed that these groupings only partially. control for salary
diffivenceil ilue"to 'c,Ohdrt. However, because 61 the small numbers o w.m6A
in Industry, n finer break-out by year or doctoratej,would not afford%';

'rellitbkp estimates of median salarios..

14



FIGU :1.3 Median s ries of dcjctoràl scientists and
, engineers'in industry.by cohort. and sex, 1977.

4..
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. .
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197 Ph.D.i
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...

1975-

1976 Ph,D.s J
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'As shown in Figure 1.3, the pay differential for men and wojnc.n 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 amcong older Ph.D:s anA $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 16.7). k

.`
TABLE 1.7 Median annual salaries of doctoral scientists and engineers in industry* by-field, cohort and

.1 sex, 1973 and 1977

4

. 1934:- 1957 Ph.D:11 ' 1958 - 1969 Ph. D.s
Man Romeo Difr. Man Women Diff._

1970 - 1972 Ph.D.s
Man' omen. 'Diff.

, All fields 1973 . $28,100 $22,300 20.6% 822,800 $20,500i '10.1%
1977 37'1700 30,000 20i4 31,400 27,5001 12.4

Engineering, math.,
physical sciences 1973 , 27,700 22,1Gq 20.2 22,J00 20,400 10.1

1977 37,400 A -- 31,300 ' 27,200 13.1

. Life ectence4

Behavioral & octal,

seiencei

197, 280900
1917 37,800

1913 A *
1977 A * '

10.A

$18,700" , 00 12.13
26,800 4, 00 10.4

18,700
26,800

16,400 )12.3
23,500 12.3

23,100 19,700 14.7 17,700 14,800 16.4
32,000 26,900 15.9 '25,600 22,300, A 12.9

/
...

27,01 . . A 20,200 17,500 13.4 ,
A A -- 29,800.. 30,400 + 2.0

*Data unreliable; estimaead sampling errors ere greater than + $2,900.

-NOTerigilrilkose full -iimi employed are included.

.seumcc.. Survey of Doctorate Recipients, National Research Counctl

15 ,44

,



IT
Jn. all-fields, -the salary patterns demonstrate a growing'differential

with length_of experience (Table 1.8),. Among'industrially'employed-physiLl-
scientists and eagineers with 0-2 years experience,: women earned a§out,$700
or-three percent less than.their male colleagues. However, for these with
the full-time equivalent- of 15 yearsexpeJ4ence,pr more, the differential in
pay inereasedto..nearly 20 percent or a dollar difference of about!$6,000.
The.salary gap is widest for life Scientists. This,may stem t'artly ffom the
considerable uader-representatlon.of.women.managers in the life.sciences,
notd on page.12. Due t6 the sex differencesqn work activities in all fields,
not only the life sciences compake earnings within primary job
functions, and examine any remaining discrepancies.

i
TABLE 1.8 Median salaries of doctoral scientists and engineers in industry

by field, full-time aqUivalent years of experience, Anil sex, A977

t

Field lerd.no.* of

years experience Women., Diff.

All fields+ '

2 years or less $21,000 $19,500 7.1%
3-5 yeara 23,000 20,900 9.1
6-9 years 26,800 25,400 5.2
1+14 years 30,300 28,200 6 9
lir19 years 33,100 27,200
26r4 years 35,400 28,400 19 8.
25 years or more 37,600 *

Engineering, math., and
physical sciencii
2.yeara or ess , $21,200 $20,500

4----.------:.!.----3-5 years 23,000 21,600 6:1
6-9 years 26,900 24,600 8.6
10-14 yearg. 30,300 25,700 15.2
15-19 years 32,700 26,80O 8.0
20-24. years 35,000 28,300 19.1
25 Kears more more. 37,500 30,400 , 18.9

'

Lifesciences.
2 years ot less $19,300

'

*

e

3-5 years 22,900 $20560 10.52
6-9 years. . 25,700 . 23,100 . 10.1
144 years 30,300 ,* .

.
....x

p/I9 years 35,800 * --
.

20-.24 years, 16,200\ * --
25, years.ordOre 37,600 28,200 25.0

*Data un liable; estimated sampling errors are ; $2,000 or greatere.

+The buhavilorgi and ocial aciencee are included in "all fields" but are::
not shown aeparitiely due to relativeiy large sampling errors.

NOTE: Only 4ose full-time amployed'are included.

SOURCE: S y Of DoCtortle Recipients, National Research Council

4
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FIGURE 1.4 Median salaries of R1310 persormel by primary

/ work activity and years of experience, 1977.
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iFigure 1.4 and Table 1.9 show median salaries paid to R&D peTsonnel
in 'the engipeerfng, mathematical, and Physical sciences according to
primpry worjc activity, years of experience, and sex. In this analysis,
the lief sciences and behavioral and social sciences are not shown
vparatdly due to'-the small number of women.on which the salary estimates
would.be based. Women engaged In performance of R&D (f.e., basic
r(search, apPliell research, and, development) with 3-5 years Oxperience
typically earned $1,000 less than their male corleagues, while for fhose
with 15-19 years of experience, the differential incoreased to $5,000.
Among women managers of R&D, the salary patterns were quite different,
with a consistently large (20 percent) gap in pay, except for those witti
15 or more years experience.

17
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-.Median salaries of .R&D parsonna 1,11 engineering, .mathematice,.ina
1.-

":

Men Women

Primary work,activity:

Performance of R&D
3-5 years experience
6-9'years
10-14 years
15-19 years

ManageMent of *I/
3-5 years experience
6-9 years
10.44 yetirs

15-19 years

$3,200
, 26,000
28,900

30,000

$23,400

30,000
32,000

36,100

$22,400
25,200
26,300

25,100

$18,800
23,900

25,800
34,400

.

4

3;4%

3.1
9.0

16.3

19 27

20.3
19.4

4.7

'

4

*Data unceliable;. estimated sampling errors are greater than + $2,000.

NOtE: ,Onlyathnse full-time employed are included.

SOURCE: Survey of tioctorittejtecipients, National Research COupcil

Eduiational background of women in industr30
T

Acrods ail fields', similar proportions of Men and women in industry
. -had earned'doctorates'from prestigious departments. In both the DIP -'

fields (engineering; mathematicS, 'and physical sciences) and the life
scienceS,,the w8men are'signifigentlT more likely to have. ieceived their'

. Pb.p.s from highly rated departmepts.wkilfktheireverse holds in'the. '
, 'behavioral and. Social sciences:(Table 1-.10). ,

.

0-

TABLE 1..10 Recent science and engineering.Ph.D.a employed in indust:ry in.
1977

lb

,

- 2 frdm .prestigious doctdral departments 1

1970 - 1976 Ph.D.s 1975-1976 Ph.D.s only
Men. Women._ Men Women

.,., .

All fields' 41%.. 41% 40% "38%
.

, 1-

Engineering,-mathematics . #

and physical sciences 43 , 49. 44. 55. ,.

Life sciences ' 35 41 28 34

BehaVioral and social
ctencas 24 itigut 11

1
Based on.Roosa4indersen

4

rating of:doctoral departments, published in. Kenneth

li

D. koose and Charles J.., Andersen, A Rating of Graauate PPogrdmg, American

COuncil on Education, Washingten,, D.C. .1970. , ,.

) 111,
.

SOURCE; Survey mfDoctoritte Recipients, Nakfonal Research Council;
.. ' a

.

4.

a
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1?'inancia1:SupporC durinAgraduate schrocii%
A

. A number of companies prdvide financial aid to graduate studenq
in science and engineering departments. 'The extent to mbich women -

.'students receive such support is relevant in that it may crease 'early
Lies with induskry and.lead to subsequent employment.

Of the'scientists and engtneers awarded,doctorates in 1976, about
800, including 80 women, had'reêeived support at soMe tiMe'daings

.gr4dulte school from'company .educational funds. It should be stressed:
that this representkless than one twentieth of alI doctoral.sciencp and

- engineering students,' so that gunh support is only a small cOntribution'
tà fiiYancial'aid.. The majority of she reniplents were in'the phtlsical
sniences, and engineering. Table 1.11shows- that in.all epartments but
thk, sfecial sniennes, male andlemale students are about equally likely
to be suppoYCed bY industry...fundg'.' ' .

.

ct.>c

' ,tABLE 1.11 .Recent science and engtneering,Ph.D.s-who received support from potipany eductitional
funds during graduate " . I. t .,

,

.. Physical .

u.

. q . Life. ' .. . Social
oet Ph.D.s who have ' sciences ingrwring -. . sciences sciences

, received ilupport Mep Mome6,, Men Women Men Women: Men Women
.. ..

° .
..

1973

1974

1975

1976

.

No.

'No.

No.
X

No.A

No.

.,

.

310
6'.2

'271
5.8

235
5.5 .

256
6.1

283
7.3 \

17
4.8

12'
3.3'

16
5

19
.0

26
6.6

.

6

379
, 1.4

S77.

11,9

341
11.7

315
11.3

307
11,7

.._

4. 3

:.14.3

" 2

4.14

4
12.5

3

6.0

, 4'
,11.8

''

.

'

.

77
1.9

80
2.0

'-75
,2.0"
108
2.8

,

107
2.8

10

f
.

10
1,2

11
1.4,

20
2.2

28
3.0

I

90.
2.1

97
2.2

90
2.1\

112
2.5

97

2.1

.

12
1.2

15
1.3

20
1.5

15
1.0,

18 .

1.1

. SOURCE': vCommission on Human-Resources, .Natinnal ftsearch Council, Sumary,Report, Doctorate Recipients
frA tint tad States' univeroitaa, 1972.4016 :reports. in the, series.

A .quality 91 Men ,Lpd,Women
010

A previous report by. this Committee songht tcloaasessthe relative : 7

luality of menand'yomen scieritistsat receipt of,the Ph.D. Given that
-no'objective%.measureqmof rebearch potential exl,st, ttie:Coimittee.concguded
that t)sed.Vii*ademjc records, elapsed time from BA to Ph.D., and
,ranking'of4raudaie departmenqattended, women scientists and engineers
on the.averageare.* least equal 06 men in qualitx at. receipt'of the'

fr



,..Postdoctoral t.taining,prior to employment

Between 70 Snd 1976 an.increasing proport*On of
physical and lift Saiefices elefted postdoctoral study
graduation;6. hia'ptesumably reflects the. fact that

Ph.D.s in the
.401lowing

er,traditional
jobs'have'been available in-'-recent,years. When askedMhether they had
held a postdoctoral appointment prior to employment in industry. about 40
percent of t4 men in selected fields reported."yes". Postdoctoral'
training was.far less prevalent among indUstrially employed:women, except
in the bloscispcea (Tagle

1

TABLE 1.1.2 Recent science and engineering Ph.D. employed in in
and percent who. hod received yostdoc oral training'

ry in 1977"
y field'and sex-'

..

Field

U.

DoCtoral scientists in industry 1971

gqA Women. .

1970-1976 % Who have '1970-1976 t'Who have
Ph:D.s held pnetdoc. Ph.D.s held p tdoc.

Physics 1.442
Chemistry 4,858

' Medical sciences 797
8iologicaljta4nces 1.386

40% (+4%) 39

. 38 (+2%) 283
U (+5%) 61
37 (+4%). 159

0

30 .(44%)
23 §±11%).

45 (+8%)

NOTE: Estimated samplingsfirrors are shown.P io pare h

SOURCE: Survey of Doctorate 'R.ecipients Jptional .fResearch

5Committee on

,,Engineering,
.Clim'bihgi the

(Washington,

Q4'

Council

4.

the'Education and Employment of Women in Science' and
CoMmission on Human ResOurCes, National ReseaFchinuncil,
Academic kadder: Dhctoral Women Scien ate 4:11 pezdeme
D.C.: National Abad y 04114,1ci ones, 79).

'Commission,on Human ResOurceS, Nat.fonal 'Res arch ounci1,46ummary Rep621,
Doctorate Recipients from United States 0171versi ies, .1970-1976 reportS
in the series (WaKhington, D.C.:. Nationel Aged my of Science6). Ad-

20



lnqustry's views of the desirability of poRtdoctbeK1 educatiori tend
to be mixed. Some companld's regard the additional aeaddbic training as .

a disadvantage in fhat it. motivates the young Vh.D.*away from applied
.

rest4irch and may further ireate an alopfneess that is not consonal .with
rarger team-oriented '.search. Other companies prefer the groater . .
muwiaiization gained -by .the postdoctoral, particul.arly- in ce rtain rap1dly-
changing high technoingy fields. jn the past, only a minority 'or\
,'.orporatlons hAve actively recrui4ed from among postdoctoral studeilts for
now personnel.' The fact that in recent years a grwing proportidn of

, 1 votnig 141..1).s in'industry hAve taken postdoetorals may indicate that
.,. companies 4re. now Increasing Oniieredruiting at this level.

.

,

tn any cage iVis not clea that the Onerally lower incidence of
postdoctoral training among women than men in-industry has significant-

.

Ailmplications to their employers

Industry.

'

..Ad,Among recent gra duates of science and engineering departments, womert
haNOen'Iess likely than men to seek positionA in industry. The
reason s. for this are not known, but will'be explored by this ommittee
in a more intensi've study of industrialirecruitment. Data arJ'aVailable,

. however, on the number of new,Ph.D.s who were-looking for industrial
eMployment, aniefhow. women fare in receiv.ink job offers.

TABLt 1.13 Norther of 1970-1976 octorate recipients seeking positions in industry
and percent who hadeignad contracts at the time of receiving the Ph.D.,
.by field, cohort and ,edej (estimated), 2.

Nen
4N, Women_ 1(

Total
,

plenning Have.

employment' definite
in industry Job

.

Still

seeking

Total
planning
employment

in industry

HaVe

definite
lob

Still

seekinK

Total 16,551 -79% . 21% 619 72% 28%

Field ,

'Engineering, mathematics
and physical aciences 13,691 79 21. 300 74 26
Life sciences 1,794 . 77 23 98 52 48
Behavioral 6 social eel. 1,066. 81 19 2.21" 80 20 .

i

Year of Doctorate
1970-1972 7,305 '81 19 .154, 68' 32
1973-1174 5,145 16 24 199 a4 16
1975-4976 '

..1

.4,101, 80 20 'd 266 66
.

34
.

SOURCE: .Survey of Doctorate Recipients, National Research Council
4

4.

.\
:National ResvaiTh Pnlocvnity: PooWootoval Rdlioatf(41,

'1' 'h fI It 1 ,Watca (Washington, D.C.: National Academy of Sclentew, 1969),
pp, ,197-204.
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j.
One measure of th ir success is whether they have a definite job'

. at the time of receiving the doctorate. Table 1.13,shows that 79 -..

( percent of the men had definite jobs at the time of Ph.D. compared with
\ .

.72 percent of.the women. it should be underscored that the figures are.
1-baset1 on graduates whq reported they were seeking-positions in.indestry --
len or WemeiLkpo were looking for other kinds of! positions or who expected
to be unemplOyed are.nqt included-. A greater suecess in receivingearly
offers is particUlarit'.evident foi men inithe life science fields. About
three-fourths,of the mai6 Ph.D.s but only one-half of their female
counterparts had definite commi:tments.

.
.,

.

If we examine selected cohorts, there appears to have been a relative
improvement in employment prospects for women who earned, degrees. in 1973

. and 1974, followed by a sharpAecline for.the 1975.-1976 women graduates.

Summary and Discussion

Despite'a rise.in the proportion of-recent women P,11.D.s employed in
0 industry betWeen 1973 add-1977, women are-still less than three percent
of all.doctoral scientists and engineers in industry.- In several fields, their
rate Of industrialiemployment is less than half that of their availability
in the doctor.al Work force.. The average. increase in women's R&D
employment -- .six percent -- matched the average industrial rate,'Of
growth in R&D perAonnel during this period, greatly exceeded it in the
electrical equipment industrY, and fell far short of the growth in "other
nohmandkacturing" industries.

6 6

The primary work functions of men and women differ significantly.
Women'are much more liksly than men to be ehgagea. in-te4sear 1 and in "other".
activities, and men'are twice as likely as women .0-be matia ers.

Salaries of female scientists and engineers are.lower than those of
ma16, by percentages ranging fret pbout three to almost 25 percent in
various fields and levels Of experi6nee. The salary'4ifferences remain
when earnings are controlled by primary job function, and are larger for
managers than for research personnel. Thepe'Salary ,differentials increased

, from 1913 to 1977, and remain large for all but the
A
most recent hires.

The evidence cited in this report suggests that despite the similarity
of.women and.men docteral scientists in eerms of edutational,background
and quality, women are'less readily recruited and'hired for industrial
positions.

There/are thus a number of important indicWons that desptte
affirmative action requirements which him go back nearly ten'years, male
scientists are hired earlier and paid mere. The differences become most

. marked in 014 life sciences, where the pool of doctoral womenls'rela vely
large. This'im in contrast to the :;itetation in academe, where the fie dS.

I
,

4
o
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MAthematIcs.and chemistry were found to be lealaPreceptive to
adVaneeMent bf women, as documented in an earlier report'of this Committee.

. With the information available at present; we can do little. more
.tban speculati about the reasens for, these consfderable.differences. Does

proprtion of women doctorates.who'seek industrial employment
.

reflect in some meaSure a perception that'such poSifions will not be
,congenial or rewarding? We know very little about theispecifie factors
Involved in such employment choices and decisions for.both men and women.
For example, are woMen scientists less atiacted to year-round employment

..due to family responsibilities? .-Does- work location.or individual,mobility
pla9 a larger role.here than in, academic employment? Are.womea scientasts
in indtP4try.more likely than those in academe to be married, and thus'Ep

. beespecially constrained in their choices? .We also have no informatidn )1k,

: about the extent to which companies maintain explicit or imOliiit anti-
nepotibuLgplicies .(which are known- to have a disproportionate impact on-
women),or whether they recruithrough open adVertising ln all casea.
Turther, the.relatively lsOlated:location of some major research
laboratories may--make them undeSirable for two-career couples, who are
knOwn fa prefer the mUltiple choices availa8le in metropolitan areas.
-These issues- underscore.the need for informatidn -oh the marital status
of womea acientists in industry.

.

Civen that there considerable-differences among industries in
the.degree,of utflization of women scientists and'engineers,.there may also

/be Some Companies which are markedly more sdccessful than others within
.

the.same industry n recruiting, hiring, and promoting women. Undoubtedly,
in some cases such.successes restrç from particular affirmative action
efforts. it is also possible that ome comRanies have developed wiradi-

. tion of more equitable employment without such stimulu4.
. - 4

The aex differences inhiring rates and salaries which persist
suggest that affiraatiVeaction mandates are'not enforced at Professional.
levels inAindiistry but a firm'conclusion .of, this sort Must await..a more
detailed study. The fact that woinen.:arq;suCh a small fraction of the

Apetoral.work. force in industry implips that'they ars Widely scattered,
H)ut does not preclude.the possibility that they are Concentrated in a

few companies in certain specialized work.functions which are.typically
lowerranking and lower-salaried. At any rate, the availableidata do
not indicate the reasas for the differences we ftilid in -emplqment work
Tactivitiep, and salaries for,v and women. Ph;D.s rn industry.

AP'
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PAAT 2

WOMEN SCIENTISTS AND ENGINEERS 1N TIM, FEDERAL GOVERNMENT

"os

The federal government has 4 long history of laws and executive.-
orders prohibiting employment discrimination, Executive Order 11478,
issued in,f969, required each agency and department to maintain an
affirmativP program of equal employment opportunity. With the passage
.of the Equal Employment Opportunity Act of 1972, enforcement provisions
were strpngthened.

A number of internal government structures have'been created to deal
-with affirmative action programs, recruitment policies, and bias complaints,
The Federal.Women's Program (FWP) was establishedjn 1967 under the'
provisions of Executive Order 11375. FWP managers, located throughout.
the federal agencies and depattMents,.are responsible for identifying
barriers within their organization and working with agency officials.on
corrective strategies. Agency-wide oversight of EEO policies is carried
out by-the Offiee.of.Personnel.Management.. (Spe box on next,page.)-

Recent sex discrimination casesbrought against federal,agencies
have focused attention on possible bias in promotions. In a July 1978
.consent agreement, the Justice.Department acknowledged'that there had
been 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. ,

'Fiore recently, a discrimination Suit was wen by a woman mathematician at
the National institutes of liealth granting her a retroactive, pay raise.
In the DOE 'case, the government reportedly agreed that tDere was an $8
million salary discrepancy for Men and women in the same types of posi-
tions.1

W4at Is the.situation.for women scientists and engineers in other
departments and agencies? Of particular interest is- whether:wOmen are
being hir6d, paid, and promoted aft, the same rate as men with similar
Lraintni4.

<7.

4^

/

oak,

'In this sect.Wn we will examine employment (Ira on men and women
scIentisls tn the federal government for 1974 and 1978. The.data were
ohtalherom the Office. of Personnel Management's, computerized files
and include the entire population of interest rather than a sample. (See
box On page 3 for a description of the data 144e and its scope.) Included
in the following analyses are persons who were 'trained in science and

1

orv

11'17441.111j un I r July 1978, p. 5.
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In loobruary 1dId A I an K. ('ampbe Di rico tor, of tli(lb Offirro Poroonno
Alanaucmont, oubmi.ttcd.a'atatcment to tho CoMMittOc on Human HOVOUP000
for hvarinOt on "Th#, Cominu o (.ado: Amorl(,am Womon and limmayi Hovouroon
.Polioice and PP(VtiaMO"... Poll wlng io an owoorPt of hlo otatomont on Pod(Jral .

rip tolymon of Women:

.

With regard to Federal .employment, woMen comprised 30. 7 percent of. the total
Fejeral civilian work force in 1977. They comprisi 77.1, percent of employees
in grades '1 through 4, but they cemprised only 3.4 percent of employees in
grades 16 through 18. Despite theqafge number'of women In'the Federal Career
Service, few of them have.reached the'exec41ve levels.

_Of particular concern.tiday 44 the scanty representation of women in grades .

13 through. 15 since these comprise the "feeder group," .the ranks which produc-e
.tomorrowls executives, . Since'Federal mannerstend to fill,top jobs.almost
.excluslvely.from Withinf.the paucityofvomen in the "feeder grades". rvices ie
extremely unlikely that the supergrade situation for women will improve.markedly
so long as We hold to pregent staffinglhabits..

A

.Hard data such as'these explain why the. Federal Women's Program (FWP) was
establ1,4led in 1967 -- "to:enhance employment and advancement opportunities yor
wpmem4CGovernment" 'The pnipOse of the FWP is .t.p assist women in applying
'ttr, obtaining, and advanCing in Federal employment.... The Federal Women's
Program Office, which is part of the Affirmative.Employment Programs Office of .

the Office of Personnel Mhnigement, provides Government-wide leadership and
gutdance to the Federal.Women's Program.

_Each Federal agency and department is required to have an FWP Manager, and
triday there are over 50..full-time and 10-,000 part-time i0WP Managers around the .

world. Each FWP 'Manager works to.identify special employment problems for
I./Omen within the Manager's organization. Then theJUP Manager works with top
.organization management todevelbp and implement strategies for eliminating
barriers' to full employment opportunities fur woMen.

Over' the past 10 years We have Certainly seen some progress. Although there.

still are far too few women in the "feeder" grades and in the supergrades,
there has been a sigqficailt increase in the number of women in professional,
and technical jobs in grades 7 through it.* Fedetal employment for women has
been.enhanced through repeal.of restrictIons on women bearing firearms as
Federal employees, repeal of height reptrictions for most Federal jobs, changes

- in leave previsions which allew advancing up to 30 days of sick leave for
maternity, and increased.use of part-time employment and flexible working
schedules. But we still have a long way.to go.

The CiVil Service Reform Act of 1978 includes provisions suer as metit pay
'for supervisors and managers, .recruitment for women. and minorities wbere'they
are-underrepresented, and new performance appraisal'systems -- provisions with
'Eremendous potential impact on Federal women, The Office of -Personnel Managment
plans to delegate much of the respensibtlity for implementing these provisions to
4
agencies. Therefore,.the primarysfocus ior agency.FWP Managers in the coming
years will b to help forge thes implementing regulations and to assure that

agency personnel policies and practices, are both creative and equitable with

'regard to employment for women.
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engineering fields, BaChelor's:degree and abdve.2 The populatiOn,is
further reetricted to those employed in profesStonal scientific or
engineering positions or.in certain administrative categories.3 Both
c.ompetitive and excepted personnel:sr' included. However, the analyses
are limited to graded positions.

Utilization by tield
. .

Between 1974 and 1.978 the number of women scientists and engineers
:lin the federal service grew by.50 percent from just under. 8000 to nearly-

12,000. 'Total employmelp of scientists and engineers increased 16
peTcent over tho same pfriod.

6

'Women now account for one in thirteen of the federal* employod
\ientists and 4ngineers. Their representation varies considerably by

however, as shown in Table 2,1.

t( 1.
TABLE 2.1 Numtfer" and percent wothen among icientists and engineers in the

federal government by field;.1978
"

Field*
All degree levels

S. No. Women X Women
,

.All scienoe/engr fields 11,713 7.5
Mathematicians/statisticians 1,963 18.t
-Computer specialists 229 12.1
'Physicists .206 2.8
,Chemists 979 13.5
Other physical scientists 350 6.1
Engineers 617 0.9
Agricultural-scientiste 551 2.6
Bioscientists 1,929 17.3
Social-scientists* 4,648. 23.3

lt *.,

*Field of highest degree. Specialties included in etch of the field
Categories are shown in.Append4x C.

,

.70-Urpose1y excluded are degree recipients- in the health and medical
...profesSional fields. The academic fields of science and engineering'
.that were included are listeciin Appendix C,..Table C-1,

M
A
See Appendix C, Table C2, for definitions of the selected occupational
series ,snd
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'At the 111.1). level,'the government empl5yed abdUt 800 women
scientists anid .engineers in 1978, compared with fewer than 500 '1/4f:vur years
earlier. The prOportion of women among dgctprate-level personnel
in the fede61-government,and nationwide is shown in Table 2.2. Womeh
appeal' tv be under-reffedented in nearly ail fields, markedly so in
bLosciences.

TABLE ji2 Peticent women among docto;ai scientismand engineers ln the federal
goyernment, 1978, and percent in the total labor foice

Fielebf
doc,toratel

9.

Ph.D.s in 4:
federal.government Totaf labor force**

No. men No. women %,,woten %women

,A11 science/engr. fields 13053 761 5.2 1.7
Mathematicions/statisticians 511 '33 ,6.1 6.9
Computer' scientiets . 50 lt 2.0 6.8
Physiciets 1,4n 32 2.1 ...2.5
Chemists 1,591 95 5.6 6.1
.0ther physical scientists 1,878- 62 _3.2 1.6
Engineers 2,291 '23 '-' 1.0 0.5
Agricultural scieriiists' 1,232 15 1.2 2.0
Bioscientists 3,011 251. a.

.11 18.07.;
15.6

1Socialscientists 1,842 245

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

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

** Survey of Doctorate *Recipients, National Research Council, 1977

Grade.dtstribution

r-

. The categories of federal empIoymentare defined by civil:Service
grade levels Comparing the. grade distribution of men and.women over time
-is a measure of their 'relative status and rates Of advancement,.

Table 2.3 shows that in 1978, 45.2 percent of the men 'dere GS la's and.
above compared with'only 21r3 percent of the women scientists.. The.gap
is' only slightly less thaelhat in 1974, when.the comparable data were
45.4 and,_20.6 percent', respectively.. HoWever, there is.evidence of an
increased 'proPortion of womev:in'grades 15-18 up _from. 2.4 to 2.9

percent. A's tncreaSe-in.the upper leVels, while mOdest, is important
due Co the high visibility of such positions",

For women Ph.D... scientists and engineers in particular, the Progress
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.TABLE 2*.3 Percent grade distrilptipn of saantists and engineers in-they
federal. gevernment by sex, 1974'and 1974

Er-ade

1974
-(All degree

Women

levela)

1978

Women
- Men Men

Below 11 13.8 41.4 12.8 39.4
11 17.5 19.7 16.6 19.1
12 23.2 18.4 25.4 20.2
13 23.9 , 13.2 23'.6 12.9
14 12.8 5.0 13.0

.

..5.5
15 7.3 2.1 7.4 2.4
16-18 1.4 0.3 1.2 0.5

Is less obvious'. While the proportion of. men in grades 1548 remained
C the game over. this 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 inf,lux of.women hired at the GS 11 and 12

-.levels which will be discueped,latpr in.thLreport (See page 35).

TABLE .2.4 Percent grade "distributicin of Ph.D. scientists and engineers
in the deral government by sex, 1974 and 1978

Grade

4

.44.!

(Ph.D.s only)
.

1974
, 1978

. Men Women Man Women

.

5.4 13.0 6.3 18.2
16.4 21.8 16.4 26.0
31.0 33.4 28.9 29.3
23.5 20.0 25.0 16.4
18.4 10.0, 19.3 8.4
5.1 1.9 4.2 1.7

Since women comprise relatively more of the recent hires, it is
wokr,khwhile to control by age in comparing their grade distribution will'
that for men. .Except for the younger age'groups, Women scientists have,a
grade profile very different from men.in the same five-year cohort (Figure
2.1). And while the grade diatribution,for men shifts.upward pignificantly
in the late thirties *Ind the forties, the profile for women oVer the same
-age span does riot change,materially. In all agp groups, well over half of ,

thewomen:scientists have not advanced past GS 12, whereas by the;early.
'fort1es nearly 60 percent of their male c011eagues'haVe.

.

29



FIGURE

in the Federal

40

30

ulz 20

cc

a. 10

0

2.1

Government
Percent geode

by
distribution of

age and-sex.,

Age 30-34

?cm

scientists
1978,

Womey

and engineers

:\
\ 23%

7
,A;ss.

\-\
<10 11 12 13 14 >15 <10 11

.GRADE

12 13 14 >15

4

<10 11 12 13 14 >15 <10 11 12 10 14 >15

GRADE

man Age 40-44 Women

. ,

30

20

10

<10 11 12 13 '14 >15 <10 1112,1314 >16

I GRADE

30



:Senior-levtl positions

in Table A.5, we compare the broportiona of men and women scientists
and engineers In "senior-leVel." positions (GS -15) and in the "super-
grades" (CS 16-18) by field.' In most, fields of ience and engineering,
men are two to three times as likely to*be found i rades 13-15. Everi ip-
the social sciences where women fare best relative to their male countev.
parts, only one-fourth of the Women'are ln senior-level positions..
.compareewith nearly one-half of the men.

TABL'E 2.5 Percent of scientists and gngifi'Mers in grades 1318 by field.and
'Sex, 1978

1

Field*.
GS 13-15

. GS 16-18.
Men omen Men. -Wdmen

.

Mathematicians/statisticians 47% 24% .1.0% f10.4%'
51 18 1.8 0.4Engi eers 49 18 . 0.9 0.2

Agricultural scientists 20 6 0.7 .0.0Bioscientiste
. 38 14 1.2 0.2

Social scientists 46 25
. 2,9 0.6

*Field of highest degree. Specialties included in each of the field
categories are shown in Appendix C.

Promotions between 1974 and 1978.

/

In order to betcer assess the changes in recent years, it will be
necessary tp examine separa

t

ely the statist.ics for (i) scientIsts.and
fngineers who were empioyed in the ederal.government in both 1974 and
1978, and (ii) those hired since
)_ 6C

For women saentists and en neers wiiawere already in the federal
service in,1974, An importanjimmeasure of progress is. their rate of
Promotion.- As indicated in Table 2.6, women were promoted at a faster
'rate than their male counterp4cts between 1974 and 1978. Forty-percent ,

of. the women.Sefentists and engineers who were at GS 12 in 1974 had been
promoted to a higher grade by 1978 compared'with only 28 perCent of the
men. It should be pointed out, however, that in 1974 there were already
some. 45,000 men-Scientists and enginters in the higher-Orades.coMpared.
.with about. 1.,100 wpmen. In this light, the seeming female advantage in
Ttomotion rates 18 not unexpected. Nonetheless, the promotion ofwoMen
into grades 13-15 is critieal as these are "feeder" grades for executive

r
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posts.4.Also lbPortant-is th finding that abOut 10 percent of the Amen
scientists in GS'15.pbsitfOns in 1974 had moveeinto the supergrades.

TABLE 2.6 Scientists and engineers full-time employed in thelederal government
. 1974-1978: selec.ted-Otatistics on grade promotions'

Number,at grOe in 1974.
Men Women

.

) promoted
u betwa,en 1974 and 1978
Men WoMen

All fields
GS 11 17,934. 1,053 47.7% 56.6%
GS 12 24,302 1,031 28.0 40.1
GS 13 25,422 - 740 18.3 27.5
GS 14 12,936 2162 15.7 22.9
GS 15 6,772 105 5.4 9.5

Physical
scientists

GS 11 2,272 251 51.4% 45.0%
GS 12 3,785 182 29.2 .,. 30.8
GS 13 4,283 132 20.7 J 22.0
GS 14 2,370 34 19.0 35.3
OS 15 1,477 J.6 4.5 18.8

Bio-

scientists
GS 11
GS 12
GS 13
.GS 14
0 15

898
1,103

1,204
645'

336

180
133
84

35 .

a

46.3

37.3
28.3

8.0

39.4
33.9
19.0
25.7

0.0

t

IP.. .o.1

In_the physical sci nces an&biosciences --- the twO largest iroups.
ofscientists il the fede al_goVernment --.1 thOrelative rates'of promotions
af'women mere flvorable, e cept at the lowtr levels,-wheie men moved up

4'
faster,.

. Whether'or not one has a:Ph.D. .is generally thought to be less'
criticallOr advancement in th sovernment than in-academe. 'This view.is
supported by the fact that as o 1978 only one-third of.the 1,844 sCientists
and etsineers in the.supergrades e Ph.D.s. Evatt so, it may be of

,-'interyt to examine Ph.D.s, .8ep1rate in terms of promotions. Table"2.7
'shows that male doctoral Scientists d engineers°were promoted but of GS,
12-13 more frequently than were compar ble women, whereas at GS 14-15, the
women scientists.had hither Promotion ra es. In biosbienceS,. which include.
one7third:of all-d9otora1 womenin the fe ral serVice, promption.Of women
-lagged conpistently behind that for men.',

400,
4See remarks made.by the directorofIthe Offit.ce o Personnel Hanagem4it in
box on page.26. Aft '

ss
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°TABLE 7 *Ai.\.sc\i-netiss and engineers full-time employed in federal government\
.

,.1r4:49,78t'elelectoci statistia on-grade promotions
! li, : .-,'

-.14.U01,41 at. grade in 1974
Maq., yemen

al fields
GS.12 1,455 68
a 13 2,850 14104

aq 14 . 2,125" 56
GS 15 1,514 27

Physical

ecientists
GS 12 501 26 . 54.7 50.0
GS 13 969 31 36.5 32.2
GS 14 824 15 26.3 53.3
GS 15 . 654 7

, 4.6 28.6

% Promoted
hetween 1974 fend 1978

Men Women
Aga-

55:7

35.3

,!24.5

54,4

33.6 .
26.8

11.1

Bioscientists .
.

'GS 12 393 26 52.2 38.Y
GS 13 710 43 33.0 23.3
GS 14 420 , 21 24.2 14.3
GS 15 243 7 8.2 0.0W

a 1

Salary increases

HoW :did women scientists.and engineers fare in termS of salary
increases over the 1974-1978 period? The following analysis of salaries
is limited to personp emploYed in the federal government in

.

both years. ,Comparisops are.control4d by age due to the disproportionately.
'large number of women inthe younger age.groups

TABLE 2.8 Salary increases for full-time staff 1974.-1978: scientists and
. engineers in.the federal government

.

Average annual

s n 1978
Median allaries, 1974 IF Median salaries, 1978 increaseMen Women ' Men Women . Men Wo

ill-

',..

$10,860 ,p1,300 $20,800 15.8% 17.6%
15,690 . .A4,790 24,540 11,5 13.0
19,190 .' 38,070 26,580 8.3 8.5
20,29Q .,32,090 27)830 , 8,5 8.2,
20,750 12,770 28,750 7.5 '8,5
22,200. J3)770 30,100 -6,0. 7..9

Under 30 Cn11,860,
.30-34. 15,980
)5!39 20,370
40-44 23440
45-49 24,510
.50 arid eyer 26,000-

4

,
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hvgenera1, median sa,laries for women acientists a d engineers.
inZ:reased somewhat faSter than thoSe:for men, resulting in. 6 sligh4y:,_,
41arrOwer salary gay in 1978. In the 50-and-over,0ge group, median"..
salaries.had increased at an average annual'iate'of-7.9 percent for. women,
compared.with:6. 8 percent for men; the salarY differential remained
Aubstagitial,.however,-at $3,700 in 1978. *-The largest differential
.occurreilin.the mid-career group -- thoSe ago 40-44 Where women.,..

.

scientists and engineers were typically paid $4,300 lesS than men.
. .

t.
v

\ -..
/- sVomeal scientists'and engineerS were promoted to management positibns

at a faster_rate ihan men in the same age groups--7.a.finding that is
gensistent with-the data:ongrade promotions presented earlier. Only
/one in twenty of i4e women,age 45 and -oVer°heldmanagerial jobs in -19.74
while'qne in tendid.so four years later.. Despite thereCent.progress
male dcientists and 'engineers.in the.,same age group we e ne .twfce
as likely to be employed-aa.managers. in 1978 (Table 24(9

"14.--1.--1

0

TABLE 1.9 Scientiite'ertd engineers/in the federal .government:
Perdelf in Manageriql-positions* by. age and Aex

AO in 1974
-74 Managers

Men

1974

*

74 Managers

'Men

1978

'Women Women

Total 12.3 ' 4a 14.7' 7.3

Under 30 5.6 4.5 . 8.3 6.4
30-34 7.1 2.8 ' 9.7 6.8
35-39 11.4 4.0 15.0 6,2
40-44 14.1 2.9 17.1 7.7
45-49 16.9 5.8 18.3* 10.2
50 and over 17.7 5.3 18.1 8.7

*Includes poaitions for which management, planning or administration
is the "foncOpnalciassificationi

NOTE: Includss-only-those employed in the federal government in both
r 19,74 and 1978.

//.

Isiew Hires

A

e",-
.Between 1974'and 1978 about 5,900 women scientilts and engineers

were hired int0 the tivii.Servieei. nctounttng 11:T..13.percent_or fhe n.04:
accessions. . "kit

gs,

Table 2..10 shows the proportion of women among those hired from
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).0
outAide the governurt by field of training, and separateastatiS.tics
for:the.10-egencies employi.ng the largest numbers of,scientists and.

-enginvert. Women Comprised:wily:WO percent of the newly hired .

efigineers but nearly.)0 percent of the social scientiats. '

Within academic spedialties there is considerable variation among
agencies fn.the,proportion pf women'hired. HEW ranked first'in thd
prOpottien.of women sientists hired. -- close to 40 percent. Both NASA
and.the Veterans Administration (VA), show higher-than-average employment
of- Wothen'in at least eightout of'pine fields,'while the EnvironMental
Proteetion AgeneY (EPA) and the Department of Trhnsportation (DOT) have

than-.average record inseven out of nine fields. The. Defense
artment is lower in all nine fields,-for the lowest overall proportion

f wOmen Stientists and engineerst amoog.....t4ese-10 agpncim.

11
. .

TABLE 2.10 PROPORTION OF WOMEN AMONG NEW HIRES: eroportivi of women among scientists and engineers hired into the
federal sarvice between 1974 and 1970 (all *doe levele)

.4-

Alkecianceplongr. field. 2 13.4 . 7.3 11.8 38:5 21:6 10.2 20.3 23.8 9.5 16.5 10.1
.

Hath.maticiane/statirticians ,,25.7 19.7 29.3 .11.1 , 2i.3 22.9 36.2 29.5 29.6 52.9 13.6

Computer:specialises 14.1 9,3 19.4 20.0 21.9 23.9 17.2. 14..3 6.8 30.0 35.7.

W

Pt
0

4

4

Physicisih 5.8 ' 37 18.2 15.2 .7.7 6.7 3.1 0 0

---:::.-

Chemists 16.1 10.6 15.0 30.1 29.4 19,,_4_-.../.6.-0,-- -14.76 6.3 26.9 11.0

ether physical scientist. if 104.10g444100.-.4q0P1rc./T.r---33.3 11.7 5.0 12.5 6.7 161,7 7.2.

61214.51411-Cip,A;.1.4,to44"-
, 2.3 1.8 13.0 5.6 1.6 2.7 2.5 1.1 2.6 5.44. "- 3.6 -

scientists 8.4 5.4 9.2 26.3 18.2 3.6 22.1 10.0 24.1 11.1 6.0v,

Ilioscientiits 21.4 19.6 16.4 45.9 re26.7 11.3 --23.4 54.5 15.4 50.0 '18.5

Social scitntists 28.6 18.0 ,31.5 45.0 33.6 26.3 30.3, 28.6 24.2 27.8 24.5*

Field of higheA degree. Specialities included in each.uf the field categories are shown in Appendix C,

n
.

AlliOngii.Ph.D.- scientists and ngineers hiked into the federal
governmentr since 1074, wome acc( unt for only about 8 percent of the total.,
although theyfiremore th n. 16 pe ent of the'recent doctbrate-holderA

(FakIL2,11). 'In:other. ordS,:;the number of WoMen Ph.D.s among new accessions
abouL.1401 that suggested-by their presence in the pool of new kh.D.s. s

Their hkyriTg.rato-S, which vaky considerably by field, m6i4t nearly correspond
to availabilitiYin physics and mathemaacs.

,

$

1i
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TABLE 2.11 *PORTION OF WOMEN AMONG. NEW. PH.D. HIRES: Proportion of
.women among Ph,D. scientists and engineers hired into the

. federal service between 1974 and 1978, and their percent
Availability among grlduates, during the same period.

% Women Smong
new Ph.D. hires

Ftgld of doctorate 1974 - 197O

A1.1 science/engr. telds 8.3%
,

Methetaticiana/statiaticians 9.2

CompOter pecialists.

Physicists : 4.0

.; chemists -. 8.1

Other'physical aciegiists
(,

4.7

Engineers 1.3

Agrloultu-ral scientists

BioscientiSts 11.3
.

Social scientists 15.5

% Women among
Ph.D.s awarded
1974 - 1978

16.8%

11 7.

9.3

4.9

11.2

7.4

1.9r

5.7

23.4

.26.8

Status-ol new hires

Examining the new.accessions. by highest degree earne&and.years
since degree, it. is evident that a woman scientist la typically.
at a towtr grade than a.comparRble male (Table 2.12).. This was- found at

degree lievels'and number 9f years since the-degree w'as.earned...

, .:!
Amohg Ph.D.s,. the sex differences in, starting salaries are slightbut

for thosp.six years Or more past the doctorate, the .differential grOwa to
at least $2.,00..



I.

o

TABLE 2.12 'MEDIAN DRAMS AND MEDLAR SALARIES OP NEW HIRES: Median GS 10vela and
alarias of scientists and anginas/1i hired between 1976 and 1978
.by highest degree earned., yearasinoe degree, and sex

Highest degree
earned

Baciletor's/Mdaster's

' Years since:

Median grade
.

.Median salary, /978
1978 (full-timm staff)

Women x911.i. Woman
.

.,

At

0 6.4 6.0
1-2 0.0 6.8
3-5 10.4 9.1

/ 6-10 114 10..8
>10 12.5 11.1

Doctorate
Years since:

0

1-2
3-5

6-10
>10

$16,100 $13,700
16,100 13,800
19,20 16,000
23,100 19,800

. 29,500 23,,400

11.3' 1 * 19,800 *

It:72

11.6 '23,400 23,200
12.0 25,100 23,900

12.9 12.5 29,800 27,400,
14.0 13.0 37,500 31,700

*Fewer than 20 women.

SUmmary :and Discussion

The fedtral gov.ernMent Is a ielatively minor employer of scientists
and engineers, land the difference betvieen the proportions_of male and

6

female scientists in government employment is much smiiller than in industry.
Nonetheless the disparities found -- in grade levels and thereforeosalaries '
--.closely parallel those-in industcx, with one major exception, That.is
that the higher promotion rates for womenin.recent years.give some evidence
of txplicit efforts at equalization.

Of concern, however, is'the continuing tdndency to hire new women
.scientists at lower-grade levels and salaries than men.' While the'extent
of thiS practice has been reduced for recent doctorates, it is luite marked
at the bachelor's and master's degree levels, which include the great

1. majority of new hires. The imbalance'created-by th relative preponderance
(K women scientists at 'Grade 12 and below has thcreiL since 1974.

While the findingthat women wore promoted to manage 1 positions
more rapidly,in the fast:few year* is evldence-gf oTforts:at equalization,
the:fact. that men in the same4age groups are.Atill, twice as likely as
woten to bp managers illustrates the magnitude of the inequallties which
remain. . f 4

The available data dp not identify causes for'the Hex differences.

I 3

0

1



For example, the analyses do hot'indicate to what extent the women
.scientists 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. A StudY of matched-pairs of men and women
.scilentists in federal careers would offer the vssibility of clarifying
this issue.

:4!

on
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CONCPSIONS AND RECOMMENDATION

e
A comparison of industrial and govelpment employment for women*

scientists and engineers suggesta several parallels: in both.sectors
. women and men are dis ibuted differently both in terms of rank or gradeI

level and in terms of rk activities; women with dentical educatIon.and
work experience as-Men e rn. less and have leas expectation of advancement.
'That this situation,_a relection 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 knowledgeatlie and.therefore less,
qualiyied.. That newly trained omen scientists faCe a very similar future*
despite nearly a decade of equal-Opportunity mandates is cause for. grave
concern..

This fs nOt.-to minimize the very real gains which have been made:.
the increases in the proportion ofnew hires in both government andindustry,
the reduction f salary differencii-for new hfre-i-Th industry, and the.
growth in promotion rates and consequently salaries for women.in.government,-
represent significant advances. 'But, they are only first steps.

While the percentage of women-scientists employed 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 werbAlired at a
utilization rate equivalent to men in each specialty, howeveeV.their total
nualer in industry would remain relatively small in'ehe forseeable future.
This is especially true for minority, women scientists who.still represent
less than one tenth of one percent_of all.doctor 1 .scientists. Ior women
In general, the proportions of-new.Soctorates i the engineering, mathematical
and physical sciences -- the dominant, fields for Ph.D.s. In industry 7- are
small and are expected to rise relatively elowly.: Industrial employment of
life and social scientists, withjarge fractions of women, ismuch lower
than in the EMPlields.

Nonetheless, the disproportionately-high unemployment.rate of woten
scientists, especially in the physical Sciences, suggests that recruiters

, may not be tapping this viol: of available talent or that the dOctoral
women themselves may not be. aware of opportunities in industry.2

A'studY to explore the reasons for low rerruitment And hiringof
'women sCientists in industry ia now beinp r1k7ned by this Committeç .

lThe conditions reported here also prevail in the academic sector, as
documented in a previous report by this Committee, Olimbjng the Aoademic
Laddoe: Dootoral Women Soientletv in Aoadome.

'2

AA of L977, unemployment rates(for male and female Ph.D.s, respe4tively,
were: in physics, 1.0 and 5.7 percent, and in chemistry, .9 and 5.0 percent.
,See !;oiftnee, MngineerIng, and Humanitioe'Dootorttes in the U.X.,"1977 Profile,
p. 30.
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Support of thiq effort is urgeth Too little is known about general
Industrial needs and recruitment of doctoral scientists, on'the one hand,
and about the .employment choices of women scientists on the other, to
mapke any specificprogram recommendations at this time.

The Markedly different distribution of primary work activities for
men inld Amen in industry suggests.persistent sex stereotyping of jobii,

which is generally recognized as the basic causeof salary differ-epees.
The factthat a disproportionately high fraction of women scientiste and
engineerg.timains engagedjn basic or applied research, without promotiOn
to management, and.that their placement in "other", undsfined work functiong.
is:ewn more unbalanced strongly implies a need.fTrtmore effective equal
opportUnity monitoring at professional levels.' A question that haa.been
raised but cannot:be answered at this.time is to yhat extent women:apply
for these lower positions.

Salary differences between men nd women persist even when codtrolled
for field, full-time equivalent years of experience, or work functiOn..

Given the necesSarily Very small number of minion scientists and engineers
in'a particular field, experience level, or function in a specific company,
no differpnces may be
justified in individual cases. The utility of regression analyses of the
type widely used in assessing faculty salary differentials3 ahould be
explored. In any °lase it is recommended'that, in addition to federal compliance
requirements, companies internally conduct analyces of ukariec and focus
efforto.on ,cpeedy rectification of any unjustified diffIlltnces.

With regatd td*employment in flderal agencies, where salaries are
fixed acrording to grade levels, our.data suggegt that far mere attention
should be paid to equaltnitial job placements. If women.scientists, on
.the average, are consistently assigned t lower.starting grades than men

"regardless of their similarity in educati n and attainments, as our data
indicate they are, then affirmative actiói within government agencies must
focus on these initial grade'placements. special effort should be made

eloto401feksetroactive adjustments, where n absary, for women.hired within.
he last T114,,x0ers.1

't

."

8reater attention must be paid to holders of .other degrees.-
tOe has been primarily concerned with doctoral women scientipts
ei0 in the Net, althoUgh the above recommendations are intended

d master's degree recipients as well, pur brief
oyment Of women acientists.and engineers,.at the
that inequalities id\grade.assignment and

e proportionately farmore soiious for thig much
en doctorates. This'finding..suggests-and urgent

-e,Imployment of women with.bacheloris and master's
'JO

to Ppjylto Achelor's
keN1p1W40.go trnment emp
lir degre / evelg sho

than for w

y ip''depth t

inficistry.

'

con. equentl °if( salary

lat!Or gro

etiWito t

ees
,

deg

...,'Aillr. Bayer tnn Ily len .8 . As t. I n , ;sic v Mi.'', '?,,,t; 1. la tir im tho A omtorn to HoWard .

.

., . . .\ , . . ,.

..Sc,ience.,..N1. 188, 1975,Pp. 796-802.

:
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The fresh recognition of the importance of industrial reseatCh and'
dsivelopment tn our national-future underscores ehe need for full use of
availahle talent and hence the .saliericelkof equal industrial.employmeht
9pportunities for women scientists and engineers.
/
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APPENIM A

QUESTIONNA.vm;) No L199R0294.1977 SURVEY OF DOCTORA'TE RECIPIENTS
..

CONDUCTED SY THE NATIONAL RESEARCH COUNCIL WITH T E SUPPORT OF THE NATIONAL-SCIENCE FOUNDATION.
THS NATIONAL ENDOWMENT FOR THE HUMANITI , AND THE NATIONAL INSTITUTES OF HEALTH

THE ACCOMPANYING LETTER repuesta your assistance in 11110 bienni survey 01 Ph D 'a in the humanities, sciences, and. engineering
PLEASE READ the instructIone lor each question carefully and answer by printing your reply Or Checking the appropriate box.
PLEASE CHECK the pre-printed information to be certain that il Is correct and complete. i
PLEASE RETURN the coMpleted form in the encloebd envelope 10 the Commission on Human Resources, JH 638, National Research

Council. gloi Constitution onus. N.W.': Washington, D.C. 20418. .

NOTE: THIS INFORMATION IS SO 1CITED UNDER THI AUYHDAITY OF THE NATIONAL SCIENCE FOU
AMENDED ALL INFORMATION YOU PROVIDE WILL BE TRIATED AS CONFIDENTIAL AND USED F
ONLY INFORMATION WILL BE RELEASED ONLY IN THE PORM OF STATISTICAL SUMMA
DOES NOT IDENTiFY INFORMATION. ABOUT ANY PARTICULAR PERSON YOUR RESPONSE
YOUR FAILURE TO PROVIDE SOME ORALL CIE THE REQUESTED INFOIMATIQN WILL IN

.,
.

L

---Nz. u.

...e2 ;.N.,
II your addretiS are inco act. please en '
ler 'correct' ation above MO e IP C DE

I I there is en alternate address through which you can always be reached, please provide it pn-dirtme bCow
'e. . Ito)

-' '*--,,.:*.- ., .

[. !

Ii

. Numbei street cay slate
, .

. 7 Code 111
i Data 91 Birth 2. Stale or Foreign Country of Birth 3. Chlzenshly

Mu Day Year ,
4. Sea .

4
00 USA I i-J Non-H S A . Specify Country ______ _ _ _ _ 1 [1 M 2 U F

(I; illy (IT 1W 1191 (2020

\

TION ACT OF 1950. Ae
R TATISTICAL PURPOSES

ES,O'I IN A FORM WHICH
il,11,S ENTIR LY VOLUNTARY AND

WAY ADVE SELY AFFECT YOU.
,

1
.

5. What is your racial liackgtound?
0 [11 American Indian Cr Alaskan Native

#a. Is your ethnic heritage
, 0 .__: Yes
, r 1

1 L_1 Asian or Pacific Islander , 1 L No
1

0
.2 CI; eletk

3 LI White

I .

(23) 1241

6. Lief In the Amble bilow all collegiate end, gridoste degrees, excluding honordry degrees, that have been awarded to you. Plane
Information, Including the numbor end name of Ihs apecildti from.tha list on peg 4, lo be certain that II Is correct and complete.

Type ol
.Dgree

Bacheiort,

Master '.

Oosiurate

-Olher1SPOcifyi

check the preiprInr

S.

Orantird
kio Yr

Millar Field Wes Spoc.ralties List)
Ntme Number

Insidulion Name City (or Campus)11 Stale
,

-, ,---

. .

.
,

<

*..

. ,r .

___ _

-7

1 1 .

Whet was your employment statue es of February 012. 1971?
(Chock Only OP,0 Cillmory

. Employed luli.l!rne in lima of Ph U
Employed fulitime in field other lhan field of PhD
Employed pert .

. Were you seeking employment/
I 1, Yes 1. I No 1611)

Postdoctoral ippointment Itioneeship,
research associates/sip', etc)

. Unemployed and seeking employment
Plot smployottend not saliong employment
Flawed and not employed.
Other. specify '

[II
1.1

1 3

5.

la. 11 Ow were employed 1 ull.tims during February 11.12, 1921, In
field other than your held ol Ph.D., what was the MOST Important
reason Mr taking the position?

Preferred posclion oulsidn Ph 0 field
Promoted nyl of positiomin Ph D held
defier pay
Locationel factiirs
'Position in Ph 13 IMO not tiveileble

Other. specify

t.' 1 2

3

)

f

:LJ6
(#71

11 you chocked ; Oar 7 ANSWER ONLY Ss, 9a, 13 14 and I/
%col the following questions

43
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S. Which category Is Mow WM desprIbes.thelype of organization of your princlpel employment OR postdoelorel appointment during February 612, 1077?ICIreck Only nicalegOtY

BusineSs or industry

Junior r.oliage 4 year COBIOW1, technical institute
Medic& s(hool .

4 Veer college

iinivsisiti other lhacemedical school
E emeritar, or secondery School System
Private foundation
Museum or historical society
Research tibrery of arChiverl

D
E 2

Li 3

D 4
D s
[ 1 6

Li r
D I

g

Kiwis! or clinic
U S military service actIve duly, or Commissioned Corpil,J

s g USP115 NOAA
U government civilian employee
S late government.
Local Of other government, specify

- - -

Ncitprofil organuation, other than those haled above .

Other, Specify
'

Oa Which 01 the skive 1111111000114 best describes the type of organization related to your first position following the receipt 01 your doctorate?
ILIS.1 only one category)

.

. Type of Organization 170 7,11

9 Whet peraent of lime did yeti devote tO each of the following activities during the weak ol February.0.12, 1977? (total should equal 106%)
Who`t were your primary Wand secondary (S) work solivillest (Check only one in each,column

1101

112)

1141

1161

1181

1201

(22)

1241

(26)

1201

Management Or administra(ion 01
Research arid development
Other than rfiSrh and devalopm
Both.

Basic research
Applied researcn
Development 01 equipment p
Development Of humaniiiits ras

)bosign
Teaching
Witting editing

Production
Cor+sulting specify
Professional services to individuals
Quality control inspection testing
Sale% marketing purchaSing estimating
Other specify

1301

1341

_ 1301

1301

(401

(42)
Total 100%

90 Which 014 above categories best describes the primary work activity related to your first position following the receipt ol your doOlorster

A

ry.. 14
J 15

16

168.691

r-1

17

(44.47)

I Primary WorleActivity Number (40,49)
10 From the Delre and EMployment Specialties LIM on page 4 Ward 11: Please give the name of your principal employer (organization, company.

. and enter both the NMI*, and 1the ef the ethPleythent *Wilily meet . Ile. or, II salt employed, Write "sell"), and actual place 01 employment
closely related 10 your principal employment or postdoctoral. appoint,
merit during the Week 01 February 042, 11177. Writ& In your specially
ififes not on the lilt.

Number Title 01 Employment specialty 150.521

pa ol the weak Of February 6.(2, 1977.

Name of Employer

Number Street

City

(53 561

. Stale ZIP Code
159.63)

12 -What.was the dasta annual aslarr 411001414d with your principal Kolesslonal employment during' Me week ol February (1-12, 1977? If you were on a
postdoctoral appellentent (e.g., Ispowship; ireinesship, research,assoaletaship), what was your annual stipend plus allowancea?

$ _ per year (114.66)

'NOTE Basic annual salary ii VOW annual salary Wore deduction% for income tax. social security. retirement, etc but doom not Include bonuses
overtime summer teaching or 01ner paymont for professional Work

ACADEMICALLY' EMPLOY F

Check whether ealsry wet fr\ .! 9 tp months or 1 11 12 months 1671

IF

a

ri Did you hold I tenured positioniduring February 6 12 1977.1 0 I I yes I I No °OM
II Yea. what Year 89 tele granted',

What way the rank Ot your position") (Check ohly ono )

Protecwi
. Associate Pinfessor

1 Assistant

ii Witat it shy. administrative 001111110'0 did You 'YAW?

1. Dian
2 Dettadmant Chairmaii
3 fnesident of Chancellor

4 ...? Instructor
5. ..1 LeCtUlttl
6 ) Other specify

1. I Vito President or Vlce Chancellor
5 P..1 Other spacly
6 Does not apply

44
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13, How many lull.Ilme equivalent years ol professional work Overlong*, InelptlIng learthing, hove you hid? , Yeer(S)

(73.14)

14 following completion of your-doctorate have you ever held fellowehtp, trelneeship, or research esclateehip? 0 LI Yes 1 0 No
(1S)J

15. Listed below ere selected topics 01 national Interest. 11 you deVoled proportion of your prolesslonal turns which you ooneldered tgnilleent to any

of these problem areas during the week ol February, 6.12, ten, elms Iheck the box !or the one onwhIch you spent the MOST lime.

r

6 Lj Come Prevention end control -* - 11 0 Houlling(plerining, design. construction)

7 LI Energy end fuel 12 ti TrensportetiOn, dommunIcationy

6 ti Food end other agricultural products 13 0 Cultural lite
. #.

0 Li Natural reeources,other than, fuel or fooct 0 14 0 Other Ms, speci14.
..

10 0 Community deyelopmant end services 15 .D. Does not apply ,.

I Heigh

2 4 Defense

3 12 Environmental protection, pollution control

, Education

SPacii

16 Was any ol your work In the week of February 6.12, 1977 supported or sponsored by U.S..13overnMent funds?

0 n Yes I C) No 1 2 LI ooraknow

. it Yee Which Of the lolloWing !sperm agencies pr departments were supporting the work') (Check ell that apply )

ii Agency lot international Development

14 _ Energy Research & Development Administration
. . .

IS Environmental Protection AgenCy

National Aeronaulick & Soace Administration
;

17 - National Endowment for Me Arts

Nat,oral Endowment for the Humanities

19 National Sooner, Foundation
.-

20 ._ Nuclear Regulatttiv COmmission

r .2i . Smithsonian Institution
r

22 Department ol Agosulture

23 . Department of Commerce

24 Department Of Defense

MAIL;

(12),

17J-

Department of Health Education.-end Wellare

25 0 National Institutes of Health

26 0 AlcOhol. Drug Abuee & Mental Health Administiation

27 0 National Institute of Education

28 0 Offica.of Eduialion

29 n Other. specify

30 El Department of Houtiirig and Urban Development

31 Ei Deportment of tlf Interior

32 El Department of Juelice

33 C.) Department.01 LabOr

34 .0 Department ol Stele

35 LI Department of Transportation

26 Li Other agency or department, specify

37 0 Don't know, source agency

17 you received your doctoral degree In science or englneering or Are employed is e scientist or engineer, plums check ell that apply below:

la Cri'angecl pokilions during the period 197316 1916. .

r .

. i "., waived dottorei degree in 1965 or later and employed sometime since receiving your doctoral degree in Industry. government,- or
,'ecedernic staff

ICI Held a poldoctoral appointrneliTarly year during 19701976 .

id None of the above aPI)ly

es non.facully,

(38.41)

l/ you have checked a b or c please give a brief career history sterling with the position prior la your prfisen1 position and ContIntiing back in &One for II

thealihUrri Of four positions after receiving your doctoral degree (Include postdoctoral appointments)

Herne end Loallion ICtly
end Metro of Employer

Positton
Title
_

'Cade 'I'll, lint', ihe ir item 9

Oates
Hold

Primary Work
Activity'

t---

Employment SpeCielly
(Use Degree & Employ
me-nt Specialties LISII

Reason lor
Leaving
PosIllon

too 00 Ihe positions naricribed above al well so your present position, please Cheek any in which your doctoral training weals not but 0 used

Position i . Position 2 El Position 3 F. I Posillon.a r.) Present Position ) Noni t

45

So
,

0

IFS

ii



MATHEMATICAL SCIENCES

000 Meow.
010 Analysis & Functionel Ans
029 GIPOMIlr
030 Loy
040 Number Theorii
062 Probabill.1
066 Hem statislics Om 4144. 620. 725, 7291
040 Topology
082 Opyitipos Ooloorch ISIS also 4781
005 Applied Mathimatics
009 Comoingtorics & Finite Mathematics
091 Physicl Methernatics
098 Mitnomhes,.Gong,
099 Motnimatics .0tne/'

DEGREE AND EMPL YMENT SPECIALTIES LIST

*,
&

EERING

400 :ero sutical Astrottautical

COMPUTER SCIENCES

071 Theory
012 Sof tvrsr Systems
073 Hvilwers Systems
074 Intelligent Systems
079 Computr Sciences. Other

1S1

102
10

120
130
132
134
135
136
138
140ti 150

,. leo
'199
.199

PHYSICS & ASTRONOMY

Astronorny
Astrophyncs
AtOmic & Molecular Phytecs
Electromagnetism

Nlachanies

F luids
Nam. Physic.
OpIrct
Theimal Physici

lemeniar v Par tic let
Nuclear Stiucture
Saint State
Physics I...anti&
Physics, Other.

eHEMISTRY

200 Analyt.calt
710 inorganic
215 Synthetic masonic & Orgerrometailic
220 Organic
220 Synthetic 'Organic & Natural Products
230 Nuclear
240 Physical
348 Quanturri
250 Theoretical
255 Structural
28009.Agr ictiltur al 8 F nod
265 The, modynamict & Meter lel Properties
270 Pharmaceutic&
275 Polymer.
390 gliochamistry Ilse sir 5401
205 Chemicei Dalemics
296 Chemist' y Gieneral
299 Chemistry Other

11111

EARTH. ENVIRONMENTAL ANO
MARINE SCIENCES

301 611Invidboy Parologii
305 (seoci)emistr
310 Strstigrephy Sedimentation

.320 Peleontology
330 Structursl Otology
341 000ohysics Solid I arthl
350 tasomorph & (shovel 0101091
391 AtiPhat 01101, 0.01 1. net

con nom
, 296 FaI Toth 8 Douai Ingr

III. Silo 4791
380 Hydrology la Wets, Resources
370 Clcosnoropny
397 Maine Sciences Othai
201 Almoipho,ir Physics 8 chemistry
382 Almosphoto Dynamics
383 Almosphyo Sciences Other*
380 6 miironmenlal 8elences. Clenerei

lies olio 480, 5261
199 Environmental Sciences, Other

',306 & von Satinets, General
399 F. otth Sciehell, Glhoo

If

54. &

410 gricultur el
415 " tliomedlcul
430 c...1
iilo chermtol
435 Ceramic
440 Electricel

.

t45 Eloct4ocs .

,1150 Industripl 6 Manufacturing.
455 Nuclea
460 Enspheeri i so.chsmcs

al
465 Engineari g Phyvice
470 mechsni
475 MetallUrgy & Phyli Met. E ner
476 Swains Dekti,e, Systeyh Science

litee elm 073. 073.10741r
478 OperitionSReloarch (sea also 0021
479 -Sue! Ischtiology & Pe1r61 Env
480 Sanitary & Environmental
Aga . mining
49 7 Marriott Science E nip
490 Engineering Gentili
499 Engineering. Other '

AGRICULTURAL SCIENCES
.

.

500 Agionocny .
601 Agricultural Economics .
502 Animal Husbindry
504 F ish 8. Wildlife
665 I cmul,,,,
506 Homcultwo
501 soils & Soil Science
5 0 Animal Science 6 Animal Nut, mon

Phytopathology
5 F odskscience & TechnOlOgy

nee also 5731
510 Agriculture, General
519 -AgrctItturs, Other

MEDICAL SCIEN4S<

520 Medicine I. 5'1
522
523
524
520 Nursing
527 Parasitologyil
520 Environmentel Health
034 PlIthOlogy
536 PhaimecOlOgy
531 Pharmacy
538 Medical Sciences tiential
539 Medical Sciences. Other.

Public Health Epidamology
Veterinar y Medicine
HosPilal Administration

BIOLOGICAL SCIENCES

540 Biochemist, y late 0402001
542 fliophysies
.542 fliornathematics
644 Biometrics Humanities

(see also 055, 670, 725, 729
545 Anatomy
646 Cytology
547 8 mbryology
548 immunology
550
560
562
554
506
567
669
570
5 71

812
573
674
576
578
579

Botany
Ecoiogy
Hafroloology
Microbiology & eactiriology
Phyaology, Animal .

Phylioingy Plehl
200logy
Oenetict
Entomoiogy.

PSYCHOLOGY

600 Clinical 47.
610 Counseling 8 Ouidsnce
620 Developments1 8 4 ClerOMOlogics1
6 30 EdUcation
6 35 School Piychology
641 Caperimenta
642 Comperative
643 Physiological
660 Industrial A Perstin
660 Peiso nobly
6 70 Psychometrics (see 111119
.680 Social
698 Psychology, Gonorgl
699 Psychology. Other

055, 544, 735, 7291

SOCIAL SCIENCES

100 Anthropology
703 Archeology
700 Communications.
709 irLinguiltict
710 Sociology
720 Economics lam also 5011
725 iconometrics Imo also 055. 544 670, 720) ,

729 ocial Statittics 1184 also 055, 544, 670, 7251
740 GeogrePhy . .

745 Arse Studies*

51
Political Science .

52 Public Administration
755 Internationel Rale Os

770 Urban al Ragi lannins
775 History 6 Phi osophy of (science
798 Social Sciences, Geniis!

. 799 Socia Sciences. Other*

HUMANITIES

8 02 Histoiy at Criticism of Art
1104 American
805 Histor y. European
8 05 History. Other
808 American Studies
030 Music'

1 Speech at a Dramatic Art Ise* olso 8851

88334; A Pri;591-crion li"ahy'11150 881
036 Compera5iiii-1,41aaturill.
8 711 Hurnenitiet, Genere--_,

48 79 liumenitiet, Other
891 Libisry a. Archival Sciences

LANGUAGES & 'LITERATURE

8 11 Amricen
012 English
82 1 German
8 22 Rumen .

02 3 French
824 Spanish hi Pot tueusea
828 Italian
82 7 Clallical*
829 Other Langusals

4Iser

EDUCATION & OTHER
PROFESSIONAL FIELDS'

9 it, Education
601 AO. Applied
881 .Theology III* else' 331
682 ilusinsa Advatruaraion
88 3 Home Economics
884 Jour viimi
885 Speech & Hesattg Scientel Ises OW 8311
see , Law. JuilInfuntenCe '

Molecule, Biology eel Social Work
110011 Sc tones a. Technology thee silo 5 fl ,897. P.rofessionel F Hold Other.*

thology
Nutritinn A Dietetics 899 OTHER FIELDS'.
Igiologicill Sciences. (Saner&
BiOlogicel Science.; Other

'Idertfily'the stletlIIS field In die idea* on the Oueltionnaire

4
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. APPENDIX B

. SAMPLING ERRORS FOk THE
1977 SURVEY OF DOCTORATE RECIPIENTS

\

1.

Ao nosed on'page 3, data.from the Nationbl Research Council's Survey

of Doctorate Recipients is suf,ject 6.error -due- to sampling variabili.67.
*

EstiMated sampling errors for selected statistics on women in industry are

provided below (Tables B-1,and

Sampling_ errors for percent statistics. The sampling errors for
fi

.percent t

I

Origtics were computed as:s =. Es where
n

the percent x 100

q = 1 ps

64

-and n =.the size of othe sampleion which the perCent ig--baSed-.

The finite population correction factor,

I
N-n:, has .been omilted since it
N-1

-wouldhave 4 negligible eifitct on,most of the calculated errors.1 The above

formura also assumes a.s imple randomsample whereas -sratified r andom
. t-

saMOle .wssuped. However, it/has been shown'that alternate standard eirOr

... .

.

: 1
.

fi

calculations, taking stra ification into.account, yield estfmates that are

,
.

quite similar to,those derii/ed from the more.general formula used here.2
\

\ ?

. .

4

/ '`07. : '. I %/
4. --- . , .1. '

1

AS iCresuit Or matting the finite population correction factor, the sampling
.

error. will be.aothewhat overestiMatod. .)

A,
Betty D.J.Maifield NSneY, C. Ahern., and Andrew W. $pisak, Sej'ence,,Engineeitng
and Humanitt& Dootoratee In.thet United Statws: 1977 Pr6file (Washin D.C.

I National feademy of Science, 1978) pp. 7L8-,7a. -See,comparison of saMplin
it

errors based on .(1) a simple ran4ouLsample, and. (1l) the,stratified ran om
lisample, for the.1977 Survey 'of D tdrate Reciplents:;''

o
I

47,



TABLE B-7.1. Estimated sampling.grrors (in.parendleses) for selected statistics.

on doctotai women-scientists in industry,. 1977

,

Women

%-Employed in business/industry
All Ph.D.s 25.4.(0.3) 7.0 (0.3)

New Ph.D.s 25.1 (0.9) 9.1 (10)

,

% Women adongrPh.D.s in industry

EnginSeririg, mathematics,
and physical sciences 1.9 (0.2)

Life sciences n/a 4.8 (0.6) '

\\ Behavioral 6 social Sciences n/a 9.5 (1.5)

Distribution of. doctoral scientists

ãn4. engineer& in industry

by rimary work activity
NanageOent 'Of A 6,D 27.7 0.0 13.5 (1.5).

13,soic risearch - 6.7 (0.3) 14.8 (1.5)

Apilied research 25.5 (0.6) 29.3 (1.-.9)

Development 16.3 (0.5)

Menagement.pf non-R-6 D 9.5 (0.4) 4.6 (0.9)

Other'activities. 14.3 (015): 30.9 (2'.0)

% of Ph.D.s in industry who
'earned doctorate from pres-
tigious department

1970-1976 Ph.D.s- 40.6 (1.0) 40.9 (2.7)

1975-1976 Ph.D.s only 39.5 (2.0) 4° 37.8 (4.5)

of recent Pli.D.s in industry
who had.received postdoctoral
training

Physics 39.9
1

(4.2) 12.8 (713)

Chemistry 38.0 (2.2). 30.4 (4.3)

Nedidal sciences 41.2 (4.7) 23.0 (10.9)

Biolbgical sgiences 37.0 (3.6) 45.3 (8.4)°



' r:
. Sampling errora for median salaries. SamplittgiTrora wAfe e;c4p4teffor

4.
0

0 . .

all median salary figures shownlin Part 1 of this.report,j Thp sampling

. ....

errorestimatesgain assumIng a simple random sample-, were cOmpute as

followS:.

1. Sinte the mediavis the estimated 50th. percentile figure,'
N

the sampling error for p = .50 was calculated:

j. 50(.50). :/.25
n n

2. The agoveresulted in lu Uper aid lower boUnd on .50.. Multiplied

by 100', theses'mere translated to upper and lower.percentiles,

3. The salaries associated with the upper and lower percentile.

figures werethen calculated, providing a two-thirds confidence

--Intervarlothe median salary,4
. .

Example :Abe, estimaeed median salary in 1977 for
recent_wpMed-PhA.S in industrY is $22,100 (Table
1.10 based.on a sample of 305 suGh
women..Tn:this.case, the sampling_error for p = .50 is:.

/50(.501 :25 a.. 03
n 3Q5

Given that p upper and lowtr percentiles
of interest are (7.05*-..'61),100 and (.05 t .03)100 or the

47th and 53rd percentiles.. plext,, the 47th and 53rd
perceiltile salariea"fgr rhe'recent women Ph.D.s are
computed--$21,06,and 02000; ..The two-thirds confidence
interval for the estifilate o mmet is thus $21,900.
$22400.

,

The procedure for esiimating sampling eriqrs of dedians,was derived from
Mbrria H. Hansen, 'William N. Hurwitz, and WilliaM C. tiadow, Sample Sthivey

Methods and Pholory,. vol. 1 (New.Yorki John Wiley & Sons,'"Inc, 1953),
pp. 448-449.4 .

o

For readers not familiar with this term,.a two-thirds confiaenee interval
is the interval from od% standard erior'or samplint eor belowthe
espimate.to one Standard error itbove ihe estimate. With two-thirds or
67 percent confidence, the interval includes the average reSult that Would
have been obtained from el posaibl$ samples 'of the,pame design. '

4
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'a 01

, It should b'e noted.that theconfidence intervals for the medimf
'Salaries are.geherally-not symmetric:. This is because the salaries tend
to be more vaTiable above the Median than below the median..

Table 132 below' shows the-estimated confidince intervals for wtstotan
salarieeothat appeared-in rext Tables.1.7-1.9 and Figyres

TOLE B-2.
.!

isgmated conlidence intervgls 6r.median salaries, doctoral icientists
an enainsors fn industrY

From:

TABLE °I:7 1934-1957 Ph.D.s:
.All fields

XIV fields

Life sciences

1953-1969 PhcBst
All fields ." %(1973)

(1977)

EMP'Cields .- (1973)

.(1977)

Life:scibnces (1923).,

(1977)1.

(1923) Men

:WomM
.(1977) Men
, (1923) ,Min

_Women
(1977) Men
(1973) Men

(1977) Man

"-)

. . BehaVioral and ° .

,. sdelal sciences (1973) gen
--._..

k970-1972 Ph.D6sc
Ali fields

. (1973) Men

" Women
(1977) Men

.."7
Women

EMP fiela (1973) , Men °
1 Women '

.0977) Men '

.. Woman-,

.Life sciences, (1973) Men

4

(i in thousands)
0

Median 2/3 Confide2ce

5410TY interval

828.1

22.3

'.37.7
27.7
22.1

37.4

28.9

37.8 ,

827.9-28.4
21,2-22,9

sr.3-38.0
22.4-28.2
21.2-22.7

36b8-38.0
28.3-29.6

36.6-38.9

Man 22.8 i.' 22s7-22.9
Women .20.5 : 20.2-20.8
Men 3174 31.2-31.6
Women , 27.5 26.6-282
Men 22.7 22.6722.8
Women '20.4 20.0-244
Man 4. 31.3 31.1-31X
Women 27.2 26,3-27.9-`
Men 23.1 22.8-23:4
Women 19.7 19.0-2(9.4

Men 32.0 30.8-32.6 u

Women 26.9 25.7-28.5.,

I

.WomenA
(1977) Men

Women
-11Behaviural:end

social sciences

27.7

18.7-
16.3

26.8

24.0

18.7

16.4

26.8

23.5

1'7.7

14.8

25.6
22.1

.

4
(1977) Men .

20.2

29.8.-

Women . 17.5

(1973) Mon

Women: 30.4
.

r/4141.1.

1

25.9-29.0

-18.6-18.8 )!...

15.7-16.9 II,

26.5-27.1

23.2-24.4'
18.6-18.fl

.15.7-17.0

26A-27.1
22.5-24.1 `.
17.5717.9
14.3-15.5

25.1-26.1
Ir 21.7-22.9

.t

19.0-20.8
11.2-J7.8
28.5-3t.9
28.6-32.1

- _, --------,---
.

Thers 1s'2/3 or 67 percent confidence that the 1terva1 includes- ,

the value being estimated.
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s_
TABLE.8-2. Estimated confidence intervals f
(continued) and engineers in industry

median salaries, doctoral,sciontists

. .

($ In thpusands)

From:
Median

salary
2/3 Confidence

interval°

°FIGURE 1.3 ' 1,934-1957 Ph.D.s Man 817.7 $37.3-38.0
Women Iao 27.9-31.6

/

'.1958-1969 Ph.D.s Man 31.4 01.2-31.6
Woman 27.5 06.6-28.2

1,970-1972 Ph.D.a Men 26.8 .26.5-27.1
In Woien 24.0 23.2-24,4

. 1473-1974 Ph.D.s' Man 24.2 '24.1-24.4

% Women 21.3 '20.8-22.3
19757.1976 Ph.D.s Men 21.6 21.5-21.7

Woman _21.2 20.7-21.6

TABLE 1.8
4

All fields
2 yeiri experience or less Men 21.0 20.8-21.2

Women 19.5 19,0-20.0
3-5 years% 'Men 23.0 22.8-23.2

Wothen 20.1 20.6-21.3
649 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
15719 years Men 33.1 32.7-33.5

Women 27.2 26.3-28.9
20-24 years Min 35.4 35.0-35.8

Women 28.4, 27.5-30.3
25 jeers or more Nen 37.6 36.9-38.3

EH:P..11.1de

'2 years experience or lees Men 21.2 21.0-21.4

Women 20.5 19.9-21.1
3-5 years Men 23.0 22.9-23.2

Women 21.6 20.9-22.1
6-9 years Men 26.9 26.7-27.2

Women 24.6 24.0-25.8'
10-14'yeers' Men 30.3 -10.1-30.4

Women . 25.7 25.1-26.9_
15-19 years An 32.7 .32.4.33.1

Women 26.8 25.3-2b.1
'20-24 years +an 35.0 34.5-35.4

Women 28.3 ..4 27.4-30.1
. 25 years or more Men 37.5 36.9-38.2

Women 30.4 29.0-31.9

Life sciences

2 years experience or less Men $19.3 $18.8-19.8 '

3-5 years Men 22.9 22.5-23.3
Women 20.5 19.9-21.1

6-9 years Map 25.7 . 25.3-26.3

4 Women 23.1 22.3-24.2
10-14 years Men 30.3 30.0-30,6
15-19 years

J
Men 35.8 35.3-36.5;

20-24 yearn "Men .76.2 35.3-37.4
25 years or more Men 37.6 35.9-39.0

Women 28,2 2641-30.0
'

%Behavioral 6 social sciences
3-3 years xperience -. Men 23.2 22.2-24.7

6-9 years Men 27,8 26.6-29.5

10-14 yearn Men 31.4. 30.6-32.5
Women 70.2 29.6-32.2

ThSre is 2/3 or 67 percent confidence that the interval includes
the value Betns estimated.

. .

5,1
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"IABLE 6-2.

(continued),

-11, ":"'"

;

getimeted confidence intekele fordoedien solarise, doctoral ecientiets
and ensineere in induetty. -4

I

Prom!

TABLE 1.9. 100"i141d0

Performance of R&D
2 years mxperience or less

A

4ci

($ in thousands)

Median

1111AXY

3-5 years

6-9.years

10-14.yeare

15,19 years

Management of gill)

3-5 years )

6-9 years'

10-14 years

15-19 years

2/3 Confidence

interya1a

Hen

Women
Han

Women
Hen .

21.4
' 21.2

23.2

22.4

26.0

1

21.1-21.6
20.8-21.5

. 23.1-23.4
22.1-22.8
25.7-26.2

Women 25.2 24.5-26.3 i
Hen 28.9 . 28.8-29.2
Women 26.3. 25.0-28.4
Hen 30.0 29.5-30.3
'Women 25.1 24.5-26.3

. .

Men 23.4 22.6-24,3
Women 188 18.1-20.6
Hen 30.0 29.6-30.3
.Wommn 23.9 23.2-38.0
Man 31.0 31.5-32.5
*Women 25.8 27.),-15.2 o

Hen 36.1 31.636.5
Women 34.4 33.0-362

1

Amer. is 2/3 or 67 percent confidence that the interval includes
the value being mstimated.

a
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APPENDIk C
'DEFINITION OF FEDERALLY EMPLOYED

SCIENTI§TS AND ENGINEERS

For the analyses in Part.2 of this report scientists and.engineers

were defined as individuals who had earned degrees in science. and

engineering and who- were-employed!in selected acientificAengineering,

or administrative positions, according to the Central,pertonnel Data File.

Degree criteria. Only those persons who had earned a baccalaureate

or higher degree in a science or engineering fald were',selected. The

111141 1

academic discipline codes that were included are shownlyin Table C-1.

inAividuAs with professional degrees in medicine and law as theiT highest

degret were not included.

Occupation criteria.. The population was further restricted to persons

eMployed in selected professional scientific and engineering positions

or in certain administrative categories. The,occupational codes and

/corresponding titles are listed in Table C-2.

Primary j b function. Those engaged primarily in clinical practice,

.as.indIxated by "functional claSsification", were excluded from the

4

analyses.

tThe file, which is maintained by the Office of-PersonneJ Management, is

briefly described, on page 3 of this report.
. ,
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.iisa-c-1 Definition nf Science and Engineering Field**

Name 10Field

Mathemaiice/statiattcs

tathematice, general
.Statistics, mathematical &

theoretical'
Applied mithematics
Other, related
Operatione research,

Computer sciences

Computer and.information
eciendes, general

Ptformation aciancee &
a yeWOW

proceesing
omputer programming

Other, rale ed
Systems

,Physics

oysics, general
(excluding biophysics)

Molecular physics
Nuclear phrates

Chemistry

Chemistry, general
(excludes biochemistry)

Inorganic chemistry .

Organic chemistry
Physical chemistry
Analytical chemistry
Pharmaceuticfl chemistry

Other phyeical )piences

Physical rendes, general.
Astronomy

4 Atm*
Asti'

Geology
Geochemistry
Geophysics 6 eismology
Earth sciences, general
Paleontology
Oceanography
Metallurgy

Other, releted

CS

lc sciences & meteorology

__AtBs14,41-ron the "academic discipl

Code Name of Field Code

.Engineering

1701 Engineering, general 0901
Aerospace, aeronautical, astronautrcal 0902

1702 Agricultural .. 0903
1/03 Bioengineering and biomedical 0905
1799 Chemical engineering (includes
0507 petroleum refining) 0906

Petroleum engineering (excludes
- petroleum.refining) 0907
CiVil, construction, transpOrtation 0908
Electrical, electrdnics,communications 0909

0701 Mechanical 0910
Geological 0911.

0702 Geophysical 0912
0703 Industrial & management - 0913
0704 Metallurgical 0914
0/05 Materials .0915
0799' Ceramic 0916

Textile 0917
Mining, mineral 0918
Engineeringphyeics 0919
Nuclear 0920

1902 Engineerinemachanice 0921
1903 Envirenmental, sanitary 0922
1904 Ocean 0924

Epgineering technologies
(B.S. & higher) 0925

Other, related 0999'

1905 Agricultural sciences
1906

1907 Agriculture, general 0101
1908 Agronomy4field crops, crops

1909 . manag ant) 0102

1910 Soils Science (management-,

conservation) 0103
Animal silence (husbandry) 0104
Daimecience (husbandry) 0105

1901 Poultry ecience 0106
1911 Fish, game, wildlife management 0107
191, Horticulture (fruit, vegetable
1913 production) 0108
1914 Ornamental horticulture
1915 (floriculture, nursery science) 0109,
1916 Agricultural, farm management 0110
1917 Agricultural economics 0111
1918 Food science', technology 0113
1919 Forestry 0114
1920 Natural resources management 0115
1999 Agriculture, forestry technologies

(B.S. 6 higher) 0116
Range management 0117
Other, related 0199
Environmental design, general 0201 X.
City, community, regional planning 0206.

o6 highest degree earned, an indicapid in the Central.Personnel Data File.

4.



4.1

'TABLE C.1 (continued)

Biological icienCes Code Social *Aeneas SSAIlt

%
B10100#01, general 0401 Plychology, general 2001

Botany. generai 0402 psychology 2002

---Bacterioiogy ,

pathology

0403

0404

,Experimental
Clinical psychology
Psychology for counseling

2003

2004lant
.Plant pharmacology. . 0405 Social psychology: 2005

Plant'physiOlogy. .0406 PsychoMetrics 2006

Zoology-, general , 0407 Statistics in psychology 2007

Pithology, human & thimal 0408 ' Industrial .psychology 2008

Pharmacology, hdman & animal 0409 Developmental psychology 2009
Physiology, human animal.

vMicrobiology

0410

0411

Physiological 'psychology

Other, related
2010
2099

Anatomy 0412_ Family relations, child

Histology . 0413 deVelopment 1305'

Biochemistry r 0414. Bocial.sciences, general 2201

Biophysics 0415 .

Anthropology 2202

Molecular biology . 0416 Archaeology 2203

Cell biology (Cytology, cell Economids 2204

physfology) -0417 Geography 2206 C

Marine biology 0418 Political science. government 2207

BrOmetricd,.biostatistics 0419 Sociology. . 2208

Ecology ,0420. Criminology 2209

Entomology 0421 International relations. 2210

Genetics .0422 Afro7American cultural studies 2211

Radiobiology 0423 American Indian studies 2212

NutOtion, scientific, ..MexicanAmerican cultural studies 2213
.

'(excludes nutrition in Urban studies 2214

home economics and dietetics) 042% Demograahy /215

Neurosciences ' 0425 Other, related /299

Toxicology -0426 Communicntione, general ' 0601

Embryology .04'27
Linguistics. .1505

6,
Wildlife bioloily

Other, releted
0498

,0499

Area studies..
Public admiefatration

0301 to
2102

0399

Food's, nutrition 4306 I '

ti
Biological and physical sciences &

e:\

engineering, general

. ,

0

,80

0

4902,4904

0



TABLE Occupational Titles Included
(oely for 'those with:degrees in scienwand 'engineering)

id the Federal EmploYment.Analyses

ODE TITLE

1510

1515
.1520

.1529

1530.

Actuary

Operations resnarCh
Mathematics

.Mathematical statiatiCiae
Statistician

1310 Physics

1320 Chemistry

1301

1313
1315

1321
1330
1340

400
1360
1372

0801
0803
0804
0806
0810
0819
0030
0840
0850
0855
0858
0861

0880
0881
0890
0892
0893
3894

0846

eneraCphySical science
GeophYsice
Hydrology
Mettalurgy

.Astronomy & space science
Meteorology
Geology

Oceanography
Geodesy

General engineering
Safety engineering
Fire prevention engineering
Materials engineering
Civil ngineering
Sanitary engineering
Mechanical engineering
Nuclear engineering
Electrical engineering
.Elettronics engineering
Biomedical engineering,
Aerospace engineering
Mining engineering
Petroleum engineering
Agricultural engineering
Ceramic engineering
Chemical engineering
Welding engineefing

Industrial engineering

0301 .Ceneral clerical &

administrative
0330 Digitel'computer Systems
0334 Computer specialist
0340 Program management
0141 Administratige officer

TROFESSIONAL

CODE TITI$ES

0406
0434
0436
0437
0454
045,
0460

,0470

0471

0475
0480
0482
0485
0486
487

Agricultural extension
Plant- pathology

Plant protection&euarentine
41orticulture 7
Range conservation/
Soil dinservation
Foreetry
Soil science
Agronomy

Agricultural management
General fish & wildlife
Fishery biology
Wildlife refuge management :

Wildlife bio108Y
Husbandry

1306 Health physics
0401 General biological'ecience
0403 Microlaiology
0405 Pharmacology
0410 Bbolcigy
0413 Physinlogy
0414 Entomology'
0430 Botany
0435 Plant physiology
0440 GenetiCs

4

)

ADMINISTRATIVE

0342 Office services management
0343 Management analysis

:4 0345 erogram analysip
0346' Logistics management
0391 Communications management'
0132 Intelligence.
0136 International cooperation

0101 Soda science'
0110 EConom t

0130 Foreign affairs
0131 International relations
0135 Foreign agricultural affairs.
0140 'Manpower reeearch and anafysia
0150 Geography
0180 Psycholosy
0184 Sociology
0190 General anthropology
0193 Archeology
1370 'Cartography
1373 Land surveying
0020 Community planning
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