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PREFACE 

The Committee on the Education and Employment of Women in Science 
and Engineering was appointed by the Commission on Human Resources in 
December 1 9 7 4 . Its charge was to examine the social and institutional 
constraints that limit the participation of women in science and 
engineering and to serve as a focus for efforts to improve their 
utilization. 

Since September 19 7 7 , the Committee's studies have been supported 
by the Office of Science and Technology Policy, Executive Office of 
the Pre�ident. The Committee's first report to the OSTP entitled 
Climbing the Academic Ladder: Doctoral Women Scientists in Academe was 
published in April 19 79 . Included in the report were recommendations for 
improved utilization of women in faculty, postdoctoral, and advisory 
appointments. 

This second, briefer report concerns the status of women scientists and 
engineers in private industry and the federal government. In particular, 
it examines the extent to which their employment situation has improved 
since the advent of affirmative action mandates. The report consists 
primarily of analyses of the available data on doctoral women. A more 
intensive study, examining industry hiring of women scientists at all 
degree levels and recommendations concerning their recruitment is now 
being planned. 

Since its inception, the Committee has been chaired by Dr. Lilli 
S. Hornig, Executive Director, Higher Education Resource Services, 
Wellesley College. 

v 
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INTRODUCTION 

The majo ri ty o f  doc toral s cient is ts tradit ionally have been employed 
in  colleges and univers i ties , al though with cons iderab le variat ion by 
fi e ld . Since academic opportun i t ies have shrunk in the las t  few years 
and are expe c t ed to decl ine more s teeply in the nex t decade , a pred i c t ab ly 
s t rong intere s t  in indus trial and gove rnment emp loyment h as emerged . The 
ex tent to which the se se c tors will ab sorb a growing share o f  the Ph . D .  
population is not clear , however .  

Thi s  issue is  par t icularly relevan t  to  employment prospe c t s  for 
women scient i s t s . In the pas t dec ade th e numbe r  of women who annually 
earn doc torates in the s ciences has tripled , while ove ral l  Ph . D .  produ c tion 
peaked in 19 7 3  and has de cl ined slowly s ince then . In add i t ion , 
s i gni f iGantly greater proportions of women s c ient i s t s  than o f  men have 
rel ied h is torically on the academic job marke t ,  al though they have 
charac teris t i cally b een employe d  in untenured pos i t ions and in the lowes t 
ranks . 1 

The rapid incre ase in the poo l o f  high ly t ra ined women s c ientis ts 
h as co inc ided wi th no t only a decline in facul ty openings , as no ted above , 
but also wi th two other impor tant developments: the emergence o f  aff irmat ive 
ac tion regulations and a ch ange in social a t t i tude s about  the role o f  
women .  The combinat ion o f  these  events migh t b e  expec ted t o  resul t in an 
increased numb er of women in indus t ry and gove rnment and improved 
oppor tunitie s  for caree r advancement . 

Th is  leads to an impor t ant se t o f  ques t ions . To what e xtent are women 
s c i en t i s t s  in fact mov ing into these areas ? Which indus tries or fede ral 
agencies are h iring increas ing propor t ions of  women scientis ts ? Do job 
f unc t ions d i f fer by sex ? Are women b e ing promo ted to management pos i t ions 
as f requently as men wi th the same training ? Are sal ary d i f f erences 
narrowing? 

Abou t the repor t 

Th is report  to the O f f i ce o f  Science and Te chnol ogy Pol icy presen ts  
data  on  the s tatus of women s c ient is ts and eng inee rs  in  p r ivate indus try 
(Part 1)  and the federal gove rnment (Par t 2 ) . In part icular , i t  examines 
the ex tent to wh ich the ir employment s i t ua t ion has improved in the 19 70 ' s .  
The Commi t tee ' s  f indings wi th respe c t  to women sc ien t is ts in indus try 

1commit tee on the Educat ion and Employment of Women in Sci ence and Engineering , 
Commis s ion on Human Resource s , Nat ional Re s earch Counc il , Climb-!-ng the 

4cademic LaddeP: DoctoPal Women Scientists in Academe (Washington , D.C . )  
Na t ional Academy o f  Sc iences , 1 9 7 9 ) . 

1 
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cons t itu te an inter im repor t to be f ol lowed by  a mo re intens ive s tudy o f  
re cru i tment and h ir ing patterns . 

The scien t i s t s  unde r d iscuss ion are tho se trained in the natural 
s c i ence s , social science s ,  and eng ineer ing . The re po r t  primarily concerns 
Ph . D . s  in the s e  f ields al though some analyses of bachelor ' s  and mas ter ' s  
degree recipients appear in Par t  2 .  Individuals with profess ional degrees 
in med i cine , law , e tc . , are no t inc luded . 

Men and women wil l be compared in terms of  employer s , s tar t ing 
s alarie s , job func tions , promo t ions , and o ther variables . Changes over 
the 1970 ' s  in male/female d i f ferences may indicate the impac t  o f  af f irmative 
ac t ion programs and sh if t ing social a t t i tudes . Because of th is focus , much 
o f  the d is cuss ion will b e  d irec ted to employment pat terns of recent Ph . D . s ,  
for whom re lat ive improvement would be expec ted to occur firs t . 

The sources o f  data for the report a re described in the box on the 
oppo s i te page . 

2 
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Primary Data Sources and The ir  S cope 

Source 

Survey of Doctorate Recipients, 
National Research Council 

A survey conducted b iennially s ince 
1 9 73 that includes a sample o f  
ab9ut 65 , 000 s c ient ists  and 
en gineers who earned Ph . D . s during 
the period 1934-19 76 .  The sample 
is care fully s t ra t i f ied by sex, 
field , and o ther variables and 
the s urvey responses wei ghted so 
as t o  e s t imate populat ion figures . 
The ques t ionnaire used fo r the 
19 7 7  s urvey is shown in Appendix 
A .  

Survey o f  Earned Doctorates, 
National Research Council 

A virtually 100 percent survey o f  
individuals receiving doctorates 
f rom U . S .  ins titutions . Through 
the cooperat ion o f  graduat e deans , 
informat ion is co lle c te d  at 
the t ime of receip t of the Ph . D .  on 
educat ional background and future 
plans . 

Central Personnel Data File, 
Office of Personnel Management 

A computerized f i le o f  employment 
da ta on all federal personnel .  By 
special reque s t , a t ape ext rac t was 
ob tained , containing 19 74 and 19 7 8  
in forma tion on the population o f  
s cience and engineerin g  degree 
recip ient s employed by federal 
agencies . A more detailed desc rip­
t ion of the populat ion is provided 
in Appendix C .  

3 

Scope o f  the Oat� 

Estimates f rom the survey are sub­
j ect t o  pos s ible error due to 
s ampling variab i l i ty . Sampling 
errors , which provide a measure 
of precis ion o r  confidenc e ,  have 
been computed for mo s t  s tatis tics 
in the repor t .  A fuller t reatment 
of the subj e c t  is provided in 
Appendix B .  

The survey does no t include persons 
with p ro fes s ional degrees in medi­
c ine o r  law .  Informat ion on 
employment p lans at  the t ime o f  
receivin g the Ph . D . i s  9 5  percent 
complet e .  

The data d o  no t inc lude persons 
employed by the various in telli­
gence and security agencies and 
persons in ungraded pos it ions . The 
analyses are limi ted to 19 74 and 
1 9 7 8  comparisons , s ince 19 74  was 
the firs t year that information on 
level and field o f  education was 
rout inely co llected . Mos t  items 
o f  in format ion reported here we re 
100 percent comple te . 
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SUMMARY OF FINDINGS 

WOMEN IN I NDUSTRY 

• A quar ter o f  all male s c i entis ts and engineers in the Ph . D .  
wo rk force but only seven percent o f  s uch women held posit ions 
in indus t ry in 19 7 7 .  Thi s  di f ferent ial i s  partly due to the 
fact that relat ively few of the women Ph . D . s are in engineering 
and physics -- fields which togethe r account for about 40 
percent o f  the do ctorate-leve l  j obs  in indus t ry .  (page 8) 

• For several fields, the percentage o f  women among indus t r ial 
s cientists  was less than hal f their percentage in the Ph . D .  
wo rk force . (page 9) 

• Women represented approximately s ix p ercent o f  the ne t increase 
in iudustrial R&D personnel be tween 1 9 73 and 19 7 7 .  The elec tronics 
indus t ry recorded the large s t  p ropor t ional increase in number o f  
women - - 1 1  percent . (page 1 0) 

• Male doc torate-holders were twi ce as l ikely as comp arable 
women to be  in managerial pos i t ions in 1977 .  (page 11) 

• Sex di f ferences in salaries for new Ph . D . s  have been greatly 
reduced . Otherwise , the pay d i f ferent ial remains sub s tant ial : 
men typ ically earned $ 7 , 500 mo re than women among older Ph . D . s 
and $4 , 000 more in the mid-caree r group, based on 19 7 7  salaries . 
For the mid- career scient i s t s  �nd engineers the salary 
d i f ferent ials we re no t iceab ly l arge r in the 197 7  than in 1 9 7 3 .  
(page 15) 

• S imilar propo rtions o f  men and women in indus t ry had rece ived 
thei r  doctorat es from pres t i gious academi c  departments (page 
18), but in seve ral f ie lds  the men were more likely to have 
engaged in postdoctoral s t udy p r ior to employmen t . (p age 2 0) 

• The sex d i f fe rences in hir ing rates and salaries are most marked 
in the l i fe sciences whe re the pool o f  doctoral women is  
relat ive ly large . (page 2 2) 

• The avai lable data do not iden t i fy causes o f  the d i f fe rences in 
emp loyment ,  work act ivi ties , and salaries for men and women 
Ph . D . s  in indus t ry. (page 23) 

4 
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WOMEN IN THE FEDERAL GOVERNMENT 

• Be tween 19 74 and 1 9 7 8  the number o f  women scientis t s and 
engineers in the federal government grew from just under 
8 , 000 to nearly 1 2 , 000 or 50  percen t ,  while to tal federal 
employment of such personnel increased from 1 34 , 700 to 156 , 200 
or  16 percent. (page 2 7) 

• Women now account for one in 1 3  o f  the federally emp loyed 
s c ientis t s  and engineers at all de gree levels and one in 20 
o f the Ph . D . personnel . (page 2 7 )  

• App roximately 2 1  p e rcent o f  the women scientis ts and engi­
neers were in GS 1 3  and ab ove in 1 9 7 8  compared with 4 5  
percent o f  the men . (page 2 8) 

• The propo r tion o f  women scientis ts and engineers in GS 15-18 
showed an increase from 2 . 4  percent in 1974  to 2 . 9  percent 
in 19 7 8 .  (page 2 8 )  

• In general , women scientis ts  and engineers were promo ted to 
a higher grade and to management positions at a fas ter  rate 
than their male counterparts be tween 19 74 and 1 9 7 8 .  
For ty percent o f  the women who were GS 1 2's in 19 74 had been 
p romo ted to a higher grade by 1 9 78 compared wi th 2 8  percent 
o f  the men . Despite these adj us tments ,  women scientis ts and 
engineers still hold only about 500 o f  the 1 7 , 600 federal 
managerial jobs . (page 31) 

• Salary di f ferences fo r men and women scientis ts and engineers 
remained subs tant ial , despite the fact that women's earnings 
climbed somewhat mo re rapidly than did men's over this period. 
In the mid-career group -- those age 40-44 -- the d i f ferential 
in pay amounted to $4 , 300 as o f  1 9 7 8 . (page 34 ) 

• Among the new access ions , women scientis ts were typically hired 
at a lowe r grade and a lower salary than comparable males .  This 
was found at all degree levels and number o f  years since the 
degree was earned . (page 36) 

• Sex di f ferences  in s t a r ting salaries for new Ph . D . s  in government 
are slight , but fo r those  six years or more past the doctorate , 
the di f feren tial grows to  at leas t $2 , 400 . (p age 36) 

• Sex dif f erences in star tin g  salarie s and grade levels for recent 
bache lo r's and mas ter's degree holde rs remain large , with men 
earning almos t 20 pe rcent more than women . (p age 3 7) 

5 
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PART 1 

DOCTOP� WOMEN SCIENT I STS AND ENGINEERS IN INDUSTRY 

Federal laws proh ib i ting s ex discr imina t ion in employment first  
appeared in  Ti tle V I I  o f  th e C ivil Righ ts Act o f  1964 . I t  was no t until 
19 7 1 ,  however , that government contrac tors we re required to develo p 
writ ten aff irmat ive action p lans containing goals and time tables . In 
1 9 72 ,  Ti tle VI I was amended t o  cover all priva te employers o f  15 or more 
persons -- re gardles s  of whe ther or no t they rece ive federal fund s - ­
in addition to public ins t i tu t ions . The threat of  los ing government 
contracts due to f ailure to  comply is a real one . To dat e ,  the Labor 
Department has deb ar red 21 f irms f rom fede r al con tracts for th is reas on . 

To what extent have the se pressures af fected the rate o f  h iring and 
advancement of women scientis ts and eng ineers? If  special e fforts are 
be ing made towards more equitable employment , one would expect to find : 
( i ) an increasing p roport ion o f  the p ool of  quali f ied women among r.ew 
h ire s , (i i )  a narrowing o f  s alary d i f fe rence s , and ( i i i )  growing numbe rs 
of  women in management pos i t ions . 

In this sec t ion o f  the repor t ,  we will exam ine recent t rend s in the 
employment o f  women doc to rates in private indus try -- their employers , 
work act ivi ties , s alaries ,  and o ther characteris t ics . The milepos ts for 
measuring progre ss w ill be  19 7 3  and 19 7 7  s ince these are the earlies t  and 
mos t recent y ears for wh ich re liab le longitud inal data are availab le .  

The data are derived f rom the Na t ional Research Counci l's 19 73 and 
1977 surveys o f  doctorate recipients ( see bo.x on page 3) . Included are 
Ph . D .  scientis ts and engineers in the lab or force who e arned d octorates 
in the period s ince 19 34 . 

Business and industry employment f igure s shown he re exclude individuals 
who are self-employed . 

Supply o f  Women Ph . D . s  

The propor tion o f  \-/omen among new science and engineering Ph . D . s  has 
risen sharp ly in recent years to a 19 7 7  leve l of 10 pe rcent in phys ical 
science s ,  20 percent in b iosciences , and nearly 30 percent in soci al 
sciences (Figure 1 . 1 ) .  

7 
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FIGURE 1. 1 Percent of doctoral degrees in science a nd engineeri ng 

awarded to women, 1970. 1977. 
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SOURCE: Survey of Earned Doctorates, National Research Council 

Employmen t  Trends 

A quarter of all male s cien tis ts and engineers with the Ph . D . but 
only s even percent of s uch women held posi tions in indus t ry in 1 9 7 7  
(Table 1 . 1) .  The pattern is similar among the mos t  recent Ph. D .  graduates , 
and although the proport ion o f  women going in to indus t ry has increased 
since 19 7 3 ,  it is s till under 10 pe rcent . This di f f e rential is largely due 
to the fac t tha t re latively few of the women Ph . D . s  are in engineering and 
phys ics -- fields which t o ge the r account for about 40  pe rcent o f  the doctorate­
level j ob s  in indus t ry .  
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tABLE 1 . 1  Doctoral scientists and engineers by eaployment sector and aex 

1973 lllploy.ent 1977 Bllploy.ent 
Hen Women Hen 

All Ph. D.s 
Mullber 185,800 14,700 236,800 

% Busioeaa/ iodus try 24 5 26 
Academe 57 72 55 
U.S. gover����ent 9 6 8 
Other e.ployera 10 1 7  1 1  

Mev Ph . D . s* 
Nullber 26,400 3,000 22,500 

% BuaiDess/ioduatry 22 5 25 
Academe 56 73 52 
U.S.  government 9 3 8 
Other eaployera 13 19 15 

*Earned doctorate 1-2 years prior to employment survey . 

SOURCE: Survey of Doctorate Recipients, Hatiooal Research Council 

Utilizat ion by Field 

Woaen 

24,200 
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4,400 
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All companies that have federal contracts are required to submit 
annual reports to the Department o f  Labo r on their affirmative action 
p rograms . Such reports as a rule include the percent of women employees 
compared with the ir  proportion in the availab le pool . An indus try-

. wide analys is o f  this so rt is shown in Table 1 . 2 .  

Among doctorate-level personnel , the rat e o f  indus t r ial employment 
o f  women scien tis ts is less than hal f the i r  rate in the Ph . D .  work force . 
The d iscrepancy between percent o f  women employed in indus try and the 
pe rcen t availabil i ty is largest  in the l i fe sciences , with the great es t 
discrepancy occurring in medical sciences . It is interes t ing to note ,  
however , that in phys ics and engineering , which are majo r f eeder f ields 
fo r indus t ry , the percent women ma tches their representat ion in the 
doctoral poo l . 
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TABLE 1. 2 Percent doctoral VOMn e.ployed in industry and percent available, 1977 

Total 
Ph.D.s in Ho . VOIDeD % Wollen 

Field industry industry industry 

All fields 61,500 1,700 3% 

Engineering, -th 6 physical 
aciences 49,100 900 2 

Mathe-tica 1,100 So 4 
to.puter sciences 2,900 100 3 
Phyaics 3,900 80 2 
Chemistry 1 7,100 500 3 
Earth sciences 2,800 70 2 
Engineering 21,300 100 1 

Life sciences 8,500 400 5 
Agricultural sciences 2,600 To I 
Medical sciences 2,400 100 4 
Biological aciences 3,500 280 8 

Behavioral 6 social sciences 3,900 400 9 
Psychology 1,800 200 ll 
Social sciences 2,100 200 8 

SOURCE: Survey of Doctorate Recipients, Rational Research Council 

Pro file by Indus try 

% Wollen 
in Ph . D. 

labor force 

10% 

4 
7 
7 
2 
6 
4 
1 

13 
2 
13 
16 

18 
23 
14 

Overal l , industrial R&D personnel who hold science and engineering 
doctorates increased by an estimated 8 , 900 in four years from 3 7 , 200 in 
19 7 3  to 46 , 100 in 19 79 . Women represented six percent o f  the net increase . 
Of  the manufacturing companies , the electrical equipment indus try reco rded 
the large s t  propo rtion of women among net  R&D growth -- 11 percent -­
although i t  sustained one o f  the lowes t  rates o f  growth o f  R&D personnel 
over this per iod (Table 1 . 3 ) . 1 

The mos t  s t r iking under-rep resentation o f  women scientis ts and 
engineers in R&D appears in the fas tes t-growing indus t rial sector , "other 
nonmanufacturing" companies ,  which grew at an annual rate o f  14 percent 
in number of Ph . D . s employed in R&D , but in which only 3 . 6  percent of the 
additional personnel were women . This sector includes companies engaged in 
such act ivi ties as agricul ture , mining , finance , and wholesale and retail 
t rade -- f ields in which few women scientists are found (with the poss ible 
except ion of retail t rade ) . 

lThe "elec tr ical equipmen t" indus try includes companies whose gross revenues 
are chiefly from electrical and communications pro ducts , such as AT&T , 
Gene ral Electric , and Wes t inghouse , e tc .  Indus try groups are de fined by the 
S t andard Indus t rial Clas s i f ication o f  the O f f ice of Management and Budge t .  

10 
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TABLE 1. 3 Four-year growth in It & D personnel1 who hold science and engineering 
doctorates by industry group, including increase in numbers of women 

Doctoral It & D Personnel 

4-Year Growth 
Industry Average Annual No. of Wo•n as % 
Group2 1973 1977 Growth (1973-77) Total Women of Increase 

Total e.ployed 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 

Chaicals 7,751 9,353 4.8 1,602 98 6. 1 
Electrical equipMnt 6,085 6,858 3.0 773 86 11.1 
Pharmaceuticals 3,206 4,297 7.6 1,091 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 

Services 1,682 2,066 5.3 384 39 10 . 2  
Other non-manufacturing 1,039 1,741 13.8 702 25 3. 6 

Non-classifiable companies 2,235 2,678 5.0 443 6 1.3 

1Includes individuals whose primary work activity is mansgeMnt or performance of resear�h 
and develop.ut. 

2Standsrd Industrial Classification . 

SOUitCE: Survey of Doctorate Recipients, National Research Council 

Women Managers 

Before examining s alary d i f f erentials b e tween men and women , it  is 
important to consider poss ible d i f ferences in types of pos i t ions held . 
The available data on doc toral s c ienti sts  and engineers in indus t ry do 
no t ind icate the level o r  kinds o f  respons ibi l i ty involved or  experience 
required . Nor do many posi t ions in indus t ry lend themselves to clas s i fica­
tion into well-d e fined categories such as o c cur in academi c  and government 
jobs . The info rmat ion at hand allows us to categori ze jobs by indus try 
group , pr imary work ac t ivity , and salary . 

Some major d i f ferences in wo rk act ivi t ies fo r men and women are 
evident from Figure 1 . 2 .  Men are twice as likely as the ir female 
colleagues to be  in managerial pos i t ions -- a d i f ference wh ich we will 
discuss later with re ference to their comparat ive salaries . Within R&D 
act ivi t ies , basic research employs relat ively mo re women scientists  and 
development re lative ly more men . 

11 

Copyright © National Academy of Sciences. All rights reserved.

Women Scientists in Industry and Government: How Much Progress in the 1970'S? : an Interim Report to the Office of Science and Technology Policy From the Committee on the Education and Employment of Women in Science and Engineering, Commission on Human R
http://www.nap.edu/catalog.php?record_id=18648

http://www.nap.edu/catalog.php?record_id=18648


FIGURE 1.2 Primary work activities of doctoral scientists and engineers in industry, 1977. 
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The 18 percent o f  women scientis ts and engineers in management 
( R&D and othe r )  in 1 9 7 7  i s  actually lower than the comparable s ta t i s t ic 
o f  20 pe rcent for 1973 ,  al though the dif ference is not statistically 
s i gni fican t .  For both men and women , the proport ion who were managers 
dropped be tween 19 73 and 19 7 7 ,  but the 2-to-1 rat io rema ined constant 
(Tab le 1 .  4 )  • 

TABLE 1.4 Percent of doctoral scientis ts and engineers in industry 
vbose pri-ry work activity is IUD&gement, 1973 and 1977 

% Managers 

1973 
1977 

Men 

40.3 
37.2 

20.0 
18-.1 

SOURCE: Survey of Doctorate Recipients, Rational Research Council 
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Examining work act ivities by f ield  ( Tab le 1 . 5) ,  we f ind that the 
p r inc ipal j ob functions for men and women are mos t  diss imilar in the l i fe 
sciences . About 40 percent o f  the male scient i s t s , but only 1 5  percent o f  
the females , are engaged i n  management o f  R&D . 2 In bo th the l i fe and 
soc ial sciences -- fields with relat ively large propo rtions o f  women Ph . D . s  
men are also about twice as l ike ly to be  emp loyed as consultan t s . 

TABLE 1 . 5  Primary work activities of doctoral scientists and engineers in industry by field and sex, 1 9 7 7  

Engineering, 
Primary All math., and Life Behavioral and 
work fields physical sciences sciences social sciences 
activit:l[ Hen Women Hen Women 

Total 59 ,844 1 , 69 2  4 8 , 1 9 8  910 

Total reporting activity 5 9 , 038 1 , 65 7  4 7 , 705 89 3 
Management of R&D 2 7 . 7% 1 3 . 5%

* 
26 . 6% 14 . 4%

* 

Basic research 6 . 7 1 4 . 8 * 6 . 8  14 . 9  * 

Applied research 2 5 . 5  2 9 . 3 2 6 . 6  36 . 2  * 

Development 1 6 . 3  7 . 0  * 
1 9 . 0  11 . 4  * 

Management, other 9 . 5  4 . 6  * 9 . 2  4 . 5  * 
Consulting 4 . 2  3 . 9  * 3 . 4  3 . 0  
Sales/marketing 2 . 6 1 . 9  2 . 3  0 . 6  * 
Prof. services to individuals 1 . 5  6 . 0  * 0 . 7 1 . 6 * 
Technical writing 1 . 5  7 . 1  * 1 . 0  4 . 3 * 
Production/inspection 2 . 0  4 . 0  * 2 . 0  2 . 8 
Other 2 . 5  7 . 9  * 2 . 3  6 . 4  * 

*Sex difference is statistically significant at the . 05 level. 

SOURCE: Survey of Doctorate Recipients, National Research Council. 

Men Women Men 

8 ,1 2 6  41 3 3 , 520 

7 , 954 411 3 , 379 
39 . 3% 1 4 . 8%* 1 6 . 0% 

7 . 1 1 8 . 2  * 3 . 9  
1 8 . 0  2 4 . 1  2 8 . 3 

5 . 9  3 . 4  2 . 2  
9 . 4  4 . 4  14 . 4  
5 . 4  2 . 2 1 2 . 1 
4 . 1  2 . 2  3 . 2  
2 . 8  7 .  3 * 9 . 2  
2 . 7 10 . 9  * 4 . 5  
2 . 7 6 . 6  * 0 . 4  
2 . 6  5 . 8  5 . 7  

Mos t  marked is the d i f ference be tween men and women primarily engaged 
in t echnical wri t ing and in "othe r "  nonclas s i fied work act ivi ties . About 
1 5  per cent of al l industrially employed women sci ent ists  and engineers are 
in these two catego ries , and they are more than three t imes as l ikely as 
men to  hold such pos i t ions . The unde f ined wo rk ca te gory p resumab ly includes 
such funct ions as s t a f f  work and other internal support se rvices , e . g .  
l ibraries , which a re o f ten not vi ewed as cent ral t o  a company's bus ines s .  

-2The es tima ted percen ts in managemen t o f  R&D and the i r  correspondin g  
samp l ing erro rs are: men , 39 . 3 + 1 . 5  pe rcent; women , 1 4 . 8  + 3 . 4 percent . 

1 3  

Women 

369 

35 3 
9 . 3% 

1 0 . 5* 

1 7 . 8  
0 . 0  
5 . 4* 

7 . 9  
4 . 8  

1 5 . 6  
9 . 9  
4 . 0* 

1 4 .  7
* 
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What about promo tions to management pos i t ions be tween 1 9 7 3  and 1 9 7 7? 
Is there evidence tha t women scientists  and engineers moved into managerial 
slots at a greater rate than did male Ph . D . personnel over this period? 
Table 1 . 6  shows tha t  about one in s ix o f  the women on R&D staffs  (non­
management ) in 1 9 7 3  was p romo ted to managemen t posit ions by 1 9 7 7  as 
compared with slightly more than one in five of their male counterparts . 
However ,  the d i f ference is no t statist ically sign i ficant . In addit ion , 
it should be  noted that the data are not segregat ed by age , which may be 
a factor in rate of p romo t ion . 

tABLE 1.6 Pro110ti01l8 of doctoral I&D peraoDDel to aanag�t of a&D, 
1973 to 1977, by sex 

Hen 
Women 

1973 
Ruaber on R&D staff 

(non-.anageunt) 

21,636 
412 

1977 
Bs tt.ated % in a !:!D!IDent of I&D 

20.4 
17.6 

(+1.0) 
<±3. 7) 

�ed on thoae responding to both the 1973 and 1977 surveys. 

MOTE: Estimated sampling errore are given in parentheses. 

SOUB.CB: Survey of Doctorate Recipients, National Research Council 

Salarie s3 

Med ian indus try salaries for men and women scientis ts and engineers 
differed by nearly 20 pe rcent as of 1 9 7 7 . Undoub tedly , some part o f  the 
observed salary dif ferent ial is a t tr ibutable to the relative ly higher 
numbe rs of women among recent Ph . D . s . 

For this reason , salaries will be  analyzed separately for the older 
Ph . D . s  -- those who earned degrees in the pe riod 1 9 34-195 7; the mid-caree r  
group , 1 9 5 8- 1969 Ph . D . s; and th ree group s o f  recent docto rat es -- those 
who earned degrees in 1 9 70-1 9 72 ,  1 9 7 3-1 9 74 ,  and 1 9 75-19 76 . � We will also 
examine salary di f fe rences when con t rolled by number of full-t ime 
equivalent years o f  experience . 

3Annual salaries were reported for Feb ruary 19 7 3  and February 1 9 7 7 .  About 
9 5  percent of the survey respondents p rovided salary information . Medians 
we re compu ted for ful l-t ime employed persons only . Self-employe d individua l s  
are excluded . 

�I t  is recogni zed that these group ings only part ially control for salary 
di f ferences due to cohort . Howeve r ,  because of the small numbers of women 
in indus t ry ,  a fine r  b reak-out by year of do c torate would no t a f ford 
rel iable estima tes o f  median salaries . 
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FIGURE 1.3 Med ian salaries of doctoral scientists and 

engineers in industry by cohort and sex, 1977. 
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As shown in Fi gure 1 . 3 ,  the pay d i f feren tial for men and wom£n has 
been great ly reduced for the mo s t  recen t Ph . D . s ,  based on 1 9 7 7  data . 
Otherwise ,  the salary d i sadvan tage for women s cient is ts  and engineers in 
indus t ry remains s ub s tan tial . Men typ i cally earned $ 7 , 500 more than 
women among older Ph . D . s  and $4 , 000 mo re in the mid-caree r group . For 
mid- career s c ientis t s  and enginee rs , the salary gap was markedly wide r 
in 1 9 7 7 than in 19 7 3  (Table 1 . 7 ) .  

tABLE 1.7 Madlen annual aalarlaa of doctoral acientlata and enainaere in induetrY* by field, cohort and 
eez, 1973 aad 1977 

1934 - 1957 Pb.D.e 1958 - 1969 Ph. D.e 1970 - 1972 Pb.D.e 
Han W..eo Diff. Han 

All field• 1973 $28,100 $22,300 20.6% $22,800 
1977 37.700 30,000 20.4 31,400 

lnainaerina, -th., 
pbyeical ecieocae 1973 27.700 22,100 20.2 22,700 

1977 37,400 • 31,300 

Life ecieocae 1973 28,900 • 23,100 
1977 37,800 • 32,000 

a.bavioral 6 eocial 
ecieocae 1973 • • 27,700 

1977 • • • 

*Data unreliable; eett.Atad ea.plina errore are areater than � $2,000. 

117rl: Only thoee full-tiaa aaployed are included. 

SOUI.CI: Survey of Doctorate llecipiente, National lleeearch Council 

15 

Wo.en Diff. Mao "'-eo Diff. 

$20,500 10.1% $18,700 $16,300 12.8% 
27 ,SOO 12.4 26,800 24,000 10.4 

20,400 10.1 18,700 16,400 12.3 
27,200 13.1 26,800 23,500 12.3 

19,700 14.7 17.700 14,800 16.4 
26,900 15.9 25,600 22,300 12.9 

• 20,200 17,500 13.4 
• 29,800 30,400 + 2.0 
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In all fields , the salary patterns demons t rate a growing d i f ferential 
with length o f  experience ( Table 1 . 8 ) .  Among indus trially emp loyed physical 
s c ient i s t s  and engineers wi th 0-2 years experience , women earned about $700 
o r three percent less than their male colleagues . Howeve r ,  for those  with 
the full- time equivalent o f  15  years experience o r  more , the d i f ferential in 
pay in creased to nearly 20  percent or  a dollar d i f ference o f  about $6 , 000. 
The salary gap is  wide s t  for li fe sc ien t i s t s . This may s t em par tly from the 
con s iderab le under- rep resentat ion o f  women manage rs in the l i fe s ciences, as 
no ted on page 12 . Due to the sex d i f ferences in work ac t ivi ties in all fields ,  
no t only the l i fe s c iences , we will next compare earnings wi thin p rimary job 
func t i ons , and examine any remaining d is c repancies . 

TABLE 1.8 Mediao ealeriee of doctoral ecientiete ad eqin .. n in ioduetry 
by field, full-ti .. equivalent yeare of experience, aDd eei, 1977 

Field aDd no. of 
yeare !!perience Men 
All fielde+ 

2 yean or le .. $21,000 
3-S yean 23,000 
6-9 yean 26,800 
lD-14 yean 30,300 
lS-19 yean 33,100 
2D-24 yean 3S,400 
2S yeare or -re 37,600 

Engineering, .. tb., aDd 
pbyaical ecieocee 

2 yean or leea $21,200 
3-S years 23,000 
6-9 yean 26,900 
10-14 yean 30,300 
lS-19 yean 32,700 
20-24 yeara 3S,OOO 
2S yeare -re -re 37,SOO 

Life sciences 
2 years or leaa $19,300 
3-S years 22,900 
6-9 yeara 2S,700 
lD-14 yeara 30,300 
lS-19 years 3S,800 
20-24 yean 36,200 
2S years or -re 37,600 

w-n 

$ 19,SOO 
20,900 
2S,400 
28,200 
27,200 
28,400 

* 

$20,SOO 
21,600 
24,600 
2S,700 
26,800 
28,300 
30,400 

* 
$20,SOO 

23,100 
* 
* 
* 

28,200 

Dtff. 

7.11 
9.1 
s.2 
6.9 

17.8 
19.8 

3.3% 
6.1 
8.6 

1S.2 
18.0 
19.1 
18.9 

lO.S% 
10.1 

2S.O 

*Data 110ralieble; uti .. ted ea.plina errore are ± $2,000 or areatar. 

+The behaviora l aod eodal edencae are included in "all fielda" but are 
not abovo eeparately due to relatively larse ea.plina errore. 

NOTE: Only tboae full-ti .. e�loyed are included. 

SOURCE: Survey of Doctorate lacipieota, National laeearcb Cowcil 
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FIGURE 1.4 Median salaries of R&D person nel by primary 

work activity and years of experience, 1977. 
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Figure 1 . 4 and Tab le 1 . 9 show median salaries paid t o  R&D personnel 
in the enginee ring , mathematical , and phys ical sciences according to 
p r imary wo rk activity , years of experience , and sex . In this analys is , 
the l i f e  s c i ences and behavioral and social s c iences  are not s hown 
separately due to the smal l  number o f  women on whi ch the salary e s t imat es 
wo uld be  based . Women engaged in perfo rmance o f  R&D ( i . e . , b as ic 
res earch , app l ied research , and development ) wi th 3- 5 years experience 
typ i cally earned $1 , 000 less than their male colleagues , while for those 
with 15-19 years o f  exper ience , the d i f ferential increased to  $5 , 000 . 
Among women managers o f  R&D , the sala ry p a t t erns were qui t e  d i f feren t , 
wi th a consis ten t ly large ( 20 percent ) gap in pay , excep t for  those with 
15 o r  more years experience . 
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TABLE 1.9 Median aalariea of I.&D peraoDDel in engineering, utheaatica, and 
pbyaical acieoces, 1977 

Prt.ary work activity: 

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

Maoage��ent of R&D 
3-5 years experience 
6-9 years 
10-14 years 
15-19 years 

Hen 

$23, 200 
26, 000 
28, 900 
30, 000 

$23, 400 
30, 000 
32, 000 
36, 100 

Diff. 

$22, 400 3.4% 
25, 200 3.1 
26, 300 9.0 
25,100 16. 3 

$18, 800 19.7 
23, 900 20.3 
25, 800 19. 4 
34, 400 4.7 

*Data unreliable; eatt.ated aaapling errors are greater than ± $2, 000. 

MOTE: Only those full-tiM eaployed are included. 

SOUICE: Survey of Doctorate Recipients, National Reaearch Council 

Educational background o f  women in indus try 

Across all fie lds, s imilar proport ions of men and women in indus t ry 
had earned doctorates f rom p res t i gious departments . In both the EMP 
f ields (engineering , mathemat ics , and physical sciences )  and the l i fe 
sciences , the women are signi f icantly more likely t o  have received thei r 
Ph . D. s  from highly rated departments while the reverse holds in the 
behavio ral and social sciences (Table 1 . 10) . 

tABLE 1.10 lecent science and engineering Pb.D. s e.ployed in industry in 
1977 

All fields 

Engineering, mathematics 
and physical sciences 

Life acieoces 

Behavioral and social 
sciences 

% froa prestigioua doctoral depart.eots1 

1970 - 1976 Ph.D.s 1975-1976 Ph.D. s only 
Men W�n Men Wollen 

41% 41% 40% 38% 

43 49 44 55 

35 41 28 34 

29 24 24 11 

�sed on Roose-Ander .. n rating of doctoral departments, published in Kenneth 
D. loose and Charles J. Anderaen, A Rating of Graduate Pro{J1'ams. American 
Council on Education, Washington, D.C. 1970. 

SOURCE: Survey of Doctorate lecipients, National Research Council. 
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Financial support  during graduate s choo l 

A number o f  companies provide financial aid to  gradua te s tudents 
in s c ience and engineering departments . The extent to whi ch women 
s t udents receive such support i s  relevant in tha t  i t  may create early 
des with indus t ry and lead to s ubsequen t employment . 

O f  the s cien t i s t s  and engineers awarded doctora tes in 1 9 76 ,  ab out 
800 , including 80 women, had received support at some time during 
graduate s chool from company educa tional funds . I t  should be s t ressed 
that this rep res ents less than one twent ieth o f  all docto ral s cienc e and 
engineering s t udent s, so that s uch support is only a small contribut ion 
to financ ial aid . The majo rity o f  the recip ient s we re in the phys ical 
sciences and engineering . Table 1 . 11 shows that in all depar tments but 
the social s c iences, male and female s t udents are about equally l ikely 
to be suppor ted by industry funds . 

TABLE 1 . 11 Recent science and engineering Ph.D.s who received support from company educational 
funds during graduate school 

Physical Life Social 
New Ph.D.s who have sciences Engineering sciences s.:iences 
received sueeort Men Women Men Women Men Women Men Women 

1972 No. 310 17 3 7 9  3 7 7  10 90 12 
% 6 . 2  4. 8 11 . 4  14 . 3  1 . 9  1 . 5  2. 1 1 . 2  

19 7 3  No. 2 71 12 3 7 7  2 80 10 9 7  1 5  
% 5 . 8  3.3 11 . 9  4 . 4  2 . 0  1 . 2  2 . 2  1 . 3  

1974 No. 235 16 341 4 75 11 90 20 
% 5.5 4 . 5  11 . 7  1 2. 5  2 . 0  1 . 4  2 . 1  1.5 

19 75 No. 2 5 6  19 315 3 108 20 112 15 
% 6 . 1 5 . 0  11 . 3  6 . 0  2 . 8  2 . 2  2 . 5  1.0 

1976 No. 2 8 3  26 30 7 6 107 28 97 18 
% 7. 3 6.6 11 . 7  11 . 8  2 . 8  3 . 0  2 . 1  1 . 1  

SOURCE: Commission on Human Resources, National Research Council, Summary Repo�t, Doctorate Recipients 
from United States Universities, 1972- 1 9 7 6  reports in the series. 

Qua l i ty o f  Men and Women Ph . D . s  

A previous repor t  by this  Committee sought to assess the relat ive 
q uali ty o f  men and women s c ientis ts at receipt o f  the Ph . D . Given that 
no objec t ive measures of research po tential exis t , the Commi t tee concluded 
that based on academic records , e lapsed t ime from BA to Ph . D . , and 
ranking o f  graudate departments at tended , women s c ient i s t s  and engineers 
on the ave rage are at  leas t equal to  men in quali ty at receip t  o f  the 
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doctorate . 5 

Pos t doctoral t raining prior t o  employment 

Betwe en 19 70 and 19 76 an increas ing propo r t io n  o f  Ph . D.s in the 
phys i cal and l i fe s ciences elected post do ctoral st udy following 
graduation . 6 This presumab ly re fle cts  the fact t hat fewer traditional 
j ob s  have been avai lab le in recent years . When asked whether they had 
held a pos tdo ctoral appointment prior to employmen t in industry ab out 40 
pe rcent o f  the men in selected f iel ds reported "yes ". Postdoctoral 
training was far less prevalent among indus t r ially employed women, except 
in the biosc iences ( Table  1.12). 

TABLE 1.12 Recent science and engineering Ph. D.s employed in industry in 1977 
and percent who had received postdoctoral training, by field and sex 

Field 

Physics 
Chellliatry 
Medical sciences 
Biological sciences 

Doctoral scientists in industry 1977 

Hen 
1970-1976 % Who have 

Ph.D.s held postdoc. 

1, 442 
4, 858 

797 
1,386 

40% (+4%) 
38 <+2%) 
41 (+5%) 
37 <!'+%> 

Women 
1970-1976 % Who have 

Ph.D.s held postdoc. 

39 
283 
61 

159 

13% (+7%) 
30 (ilt%) 
23 (+ll%) 
45 (!8%) 

�TE: Estt..ated sampling errors are shown in parentheses. 

SOURCE: Survey of Doctorate Recipients, National Research Council 

seommittee on the Education and Employment of Women in Science and 
Engineering, Commis s ion on Human Resources , National Research Counc i l, 
Climbing the Academia Ladder: Doctoral Women Scientists in Academe 
(Washington , D . C . : National Academy o f  Sciences, 1979). 

6Commission on Human Resources , National Research Counc i l , Summary Report� 
Doctorate Recipients from United States Universities, 1970-1976 reports 
in the series (Washington , D. C. : National Academy o f  Sciences) . 
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Indus t ry ' s  views o f  the des i rab i l i t y  o f  pos tdoctoral e ducat ion tend 
to be mixed . Some compan ies regard the add i t ional academic t raining as 
a dis advan tage in that it mo t ivat es the young Ph . D .  away f rom app lied 
research and may further c reate an aloo fness that i s  no t consonant with 
larger team-oriented research . Other comp anies prefer the greater 
special i zat ion gained by the post doc toral , par t i cularly in certain rap idly­
changing high technolo gy f ields . In the pas t , only a minority o f  
co rp orations have actively rec ru i ted f rom among pos t doctoral s tudents for 
new personnel .  7 The fact that  in recent years a growing proportion o f  
young Ph . D . s  in indus t ry have t aken postdoctorals may indicate tha t  
compani es are now inc reas ing the i r  rec rui t ing a t  this level . 

In any case it  is not c lear that the general ly lowe r incidence o f  
pos tdoc t oral t ra ining among women than men in indus t ry has s i gni f icant 
imp l i cat ions to their employers . 

Indus t ry hir ing 

Among re cent graduates o f  science and enginee r ing departments , women 
have been less l ikely than men to seek pos i t ions in indus t ry .  The 
reasons for  this  are not known , but will be explored by thi s  Commit tee 
in a mo re intens ive s t udy o f  indus t rial  rec ruitment . Dat a  are avai lable , 
howeve r ,  on the numbe r o f  new Ph . D . s  who were looking for  indus t rial 
emp loymen t ,  and how women fare in receiving job o f fers . 

TABLE 1.13 Numbe r of 197Q-1976 doctorate rec ipients seeking positions in industry 
and percent who had signed contracts at the time of receiving the Ph.D. , 
by field , cohort and sex (es timated) . 

Men 
Total Total 

planning Have planning 
employment de finite Sti l l  employment 

in indu&t!)! job aeekina in induat!)! 

Total 16,551 79% 21% 619 

Field 
Engineerin g ,  mathematics 
and physical sc iences 13,691 79 21 300 
L i fe s ciences 1,794 77 23 98 
Behavioral & social sci . 1,066 81 19 221 

Year of Doctorate 
197Q-1972 7,305 81 19 154 
1973-1974 5,145 76 24 199 
1975-1976 4,101 80 20 266 

SOURCE: Survey o f  Doctorate Bec ipients , National Beaearch Council 

Women 

Have 
definite S t ill 

job see kina 

72% 28% 

74 26 
52 48 
80 20 

68 32 
84 16 
66 34 

7Na t i onal Research Council , The Invisible 
��� the United States (Wash ington , D . C . : 
p p . 19 7-2 04 . 

University :  Postdoctoral Education 
National Academy o f  S c ien ce s , 1969 ) ,  
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One meas ure o f  their s uccess is whe the r  they have a def inite job 
at the time o f  receiving the doc torate . Table 1 . 1 3 shows that 7 9  
percent o f  the men had de fini te jobs at the t ime o f  Ph . D . comp ared wi th 
72 pe rcent o f  the women . It should be underscored that  the figures are 
based on graduates who reported they were seeking p os i t ions in indus t ry 
men o r  women who were looking for other kinds o f  posi t ions o r  who expec ted 
to be unemployed are not included . A greate r  success in receiving early 
o f fers is par t i cularly evident for men in the l i fe s c i ence fields . About 
three- fourths of the male Ph . D . s  but only one-hal f of their  female 
counterparts had de finite commitment s .  

I f  we examine s elec t ed cohorts , there appears to have been a relat ive 
imp rovement in employn�n t p rospec ts  for women who earned degrees in 19 7 3  
and 19 7 4 ,  followed by a sharp decline for the 1 9 7 5-19 76 women graduat es . 

Summary and Dis cuss ion 

Desp i t e  a rise in the p roportion o f  recent women Ph . D . s  employed in 
indus t ry be tween 19 7 3  and 19 7 7 ,  women are s t ill  les s than three percent 
o f  al l doctoral scientists  and engineers in indus t ry .  In several f ields , thei r  
rat e  o f  indus t r ial emp loymen t i s  l e s s  than hal f that o f  their  availability 
in the doctoral work force . The average increase in women ' s  R&D 
employment -- s ix percen t  -- matched the ave rage indus t rial rate o f  
growth in R&D personnel dur ing this period , greatly exceeded i t  i n  the 
elec t rical equipment ind us t ry ,  and fell far sho rt o f  the growth in " o ther 
nonmanufac turing" indus t ries . 

The primary wo rk funct ions of  men and women d i f fer  s igni f i cantly . 
Women are much more l ikely than men t o  be engaged in research and in "o ther" 
ac t ivit ies , and men are twi ce as like ly as women t o  be manage rs . 

Salaries o f  female s c ient i s t s  and engineers are lower than those o f  
mal es , b y  percentages ranging f rom about three t o  almos t 2 5  percent in 
various fields and levels o f  experience . The salary d i f fe rences remain 
when earnings are cont rolled by primary job func t ion , and are large r  for  
managers than for resear ch personne l .  These salary d i f ferent ials increased 
f rom 19 7 3  to 19 7 7 , and remain large for all b ut the mos t  recent hires . 

The evidence cited in thi s report s ugges t s  that desp i t e  the s imilari ty 
of women and men doc toral s c ienti s t s  in terms of educat ional background 
and q ual ity , women are les s  readily recrui t ed and hi red for  indus t rial 
pos i t ions . 

The re are thus a number o f  important indicat ions that despite  
a f f i rmat ive action requirements whi ch now go  back nearly ten years , male 
s c ient i s t s  are hi red earl ier and paid more . The d i f fe rences become mos t  
marked in the l i fe sc iences , whe re the pool o f  doct oral women i s  relat ively 
large . Th is is  in cont rast t o  the s i t uation in academe , where the fields 
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o f  mathematics  and chemi s t ry were found to  be leas t re cept ive to 
advan cement of women , as documented in an earl ier repo rt of this Commi t tee . 

With the in format ion available at p resen t , we can do l i t t le mo re 
than speculate about the reasons for these cons ide rab le d i f ferences . Does 
the small p roportion of women doc torates who s eek indus t rial emp loyment 
re flect  in s ome meas ure a p ercep t ion that s uch pos i tions wil l  not be 
congenial or rewarding?  We know ve ry l i t t le ab out the spe c i fic factors 
invol ved in s uch employment choices and de c is ions for both men and women . 
For examp le , are women s c ient i s t s  less a t t rac ted t o  year-round employment 
due to fami ly responsib i l i t ies ? Does work locat ion or individual mob ility 
play a la rger ro le here than in academi c employmen t ?  Are women s cient is t s  
i n  indus t ry mo re l ikely than those i n  academe to b e  marrie d ,  and thus to 
be e specially cons t rained in their  choices ? We also have no in formation 
about the extent to whi ch companies maintain exp l i c i t  or  implicit  anti­
nepo tism poli cies (wh i ch are known to have a disproport ionate impact on 
women) ,  or whe ther  they rec rui t th rough open adve r t i s ing in all cases . 
Further , the rel a t ive ly isolated loca t i on o f  some maj o r  research 
lab o ra t ories may make them unde s i rable for two-career couples , who are 
known to p re fer  the mul tiple choices available in me tropo l i t an areas . 
These is sues underscore the need for  information on the marital sta tus 
of  women scientis t s  in indus t ry .  

Given that there are conside rable di f fe renc es among indus t ries in 
the degree of utilizat ion of women s c ien t is t s  and enginee rs , there may al s o  
be some compan ies whi ch a r e  markedly mo re success ful than o thers wi thin 
the same indus t ry in recrui t in g ,  hiring , and promo t ing women . Undoub tedly , 
in s ome cases s uch successes result from par t i cular a f f i rma t ive act ion 
e f fort s . It is also possible  that some companies have developed a tradi­
t ion of mo re equi t able employment wi thout s uch s t imul us . 

The sex d i f fe rences  in hiring rates and salaries which pe rs i s t  
sugges t that a f firmative act ion manda tes are no t enfo rced at p ro fess ional 
l evels  in indus t ry ,  but a f irm conclus ion o f  thi s  so rt mus t  await  a mo re 
de tailed s t udy . The f ac t  that women are such a small f raction o f  the 
docto ral work force in indus t ry imp l ies that they are widely s cattered 
but does no t preclude the pos s ib i l i ty that they are concentrated in a 
few comp anies in certain spe cialized wo rk funct ions wh ich are typ ically 
lower- ranking and lowe r-sal aried . At any rate , the avai lable data do 
not indicate the reasons for the d i f fe rences we f ind in emp loymen t ,  wo rk 
ac tivi t ies , and salaries for  men and women Ph . D . s  in indus t ry .  
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PART 2 

WOMEN SCIENT ISTS AND ENG INEERS IN THE FEDERAL GOVERNMENT 

The federal government has a long his t o ry of laws and executive 
orders p roh ib i t ing employmen t  d is criminat ion . Exe cut ive Ord e r  1 1 4 7 8 , 
is sued in 1969 , required e ach agency and department t o  maintain an 
a f f i rmat ive p ro gram o f  equal emp loyment opportuni ty . With the passage 
o f  the Equal Emp loyment Oppor t unity Act of 1 9 7 2 , enforcement p rovi s i ons 
were s t rengthened . 

A number o f  in ternal government s t ruc t ures have b een c reated t o  d eal 
wi th a f f i rmat ive action programs , recrui tment poli cies , and b ias complaints .  
The Fede ral Women ' s  P rogram ( FWP )  was e s t ab lished in 196 7 under the 
p rovisions of Execut ive Ord e r  113 75 . FWP manage rs , located throughout 
the federal agencies and dep artmen ts , are respons ible for iden t i fying 
barrie rs wi thin the ir organizat ion and working wi th agency o f fi c ials on 
correct ive s t rategies . A gency-wide ove rs i gh t  of EEO pol i c ies is  carried 
out by the O f fice of  Pe rs onne l Management . ( See  box on next page . )  

Re cent s ex di s criminat ion cas e s  b rough t  agains t f ederal agencies 
have focused at tent ion on possible b i as in p romo t i ons . In a July 1 9 7 8  
cons en t  agreement ,  the Jus t i c e  Dep artment acknowledged that there had 
been widesp read discriminat ion against  women pro fe s s ionals at the 
Dep artment of Energy .  The suit was b rough t  by a manpowe r analys t and 
some 2 5 5  o ther women in s cient i f i c  and o ther p ro fe s s ional pos i t ions . 
Mo re recently , a discriminat ion suit was won by a woman mathema tician at 
the Nat ional Ins t i t utes  of Health , granting her a re t roact ive pay raise . 
In the DOE case , the gove rnment repor t ed ly agreed that there was an $8  
mil lion s al ary discrepancy for men and women in the s ame types of  pos i­
t ions . 1 

What is the situat ion for women s c ient i s ts and enginee rs in o ther 
department s  and agencies ? O f  parti cular interes t is  whether women are 
be ing hi red , paid , and p romo ted  at  the s ame rate as men wi th s imi lar 
t raining . 

In th is sec t ion we will examine emp loyment dat a on men and women 
s c ientists  in the federal gove rnment for 19 7 4  and 19 7 8 . The dat a  we re 
ob tained  from the O f f ice o f Personnel Management ' s  comp uterize d  f i le s  
and include the enti re populat ion o f  interes t rather than a s ample . ( S ee 
box on page 3 for a des c ript ion o f  the data base and i ts s cope . )  Included 
in the fol lowing analyses are pe rs ons who were t rained in s ci ence and 

1 f·!ash hz g ton Pos t ,  1 5  July 19 7 8 ,  p .  5 .  

2 5  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

W o m e n  S c i e n t i s t s  i n  I n d u s t r y  a n d  G o v e r n m e n t :  H o w  M u c h  P r o g r e s s  i n  t h e  1 9 7 0 ' S ?  :  a n  I n t e r i m  R e p o r t  t o  t h e  O f f i c e  o f  S c i e n c e  a n d  T e c h n o l o g y  P o l i c y  F r o m  t h e  C o m m i t t e e  o n  t h e  E d u c a t i o n  a n d  E m p l o y m e n t  o f  W o m e n  i n  S c i e n c e  a n d  E n g i n e e r i n g ,  C o m m i s s i o n  o n  H u m a n  R
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 6 4 8

http://www.nap.edu/catalog.php?record_id=18648


In Feb�uary l 9 79 A lan K. Campbe l l , Di�ecto� of the Offi ce of Pe�sonne l 
Management, submi t ted a s tateme n t  to the Senate Commi t te e  on Human Resources 
for hearings on "The Coming De cade : Ame�i can Women and Human Re sources 
Po l i cies and P�og�ams " .  Fo l lowing i s  an exce�p t of his s tatement on Fede�a l 
emp loyme n t  of women : 

Wi th regard to Federal employmen t ,  women comprised 30 . 7  percen t  o f  the total 
Federal c ivil ian work force in 19 7 7 .  They comp r ised 7 7 . 1 pe rcent o f  employee s 
in grades 1 through 4 ,  but they comprised only 3 . 4  percen t  o f  employees in 
grades 16 t hrough 1 8 .  Despite  the large number o f  women in the Federal Care e r  
S e rvice , few o f  them have reached the exe cut ive levels . 

O f  part i cular concern today is  the scanty rep resentat ion o f  women in grades 
1 3  through 15  s ince these comp rise the " feede r group , "  the ranks whi ch p roduce 
tomorrow ' s  execut ives . S ince Federal managers  t end to f i l l  top j ob s  almo s t  
exclus ive ly from wi thin , the pauci ty o f  women i n  the " feeder grade s "  makes it  
ext reme ly unl ikely tha t  the  s upergrade s i t uat ion for women wi l l  improve markedly 
so long as we hold to p resen t  s t a f f ing hab i t s .  

Har d dat a  s uch as these exp lain why the Federal Women ' s  Program ( FWP )  was 
es tabl ishe d in 19 6 7  -- " to enhance emp loyment and advancement opportuni t ies for  
women in  Governmen t . " The purpose o f  the FWP is t o  as s i s t women in app lying 
for , ob taining , and advancing in Fede ral employmen t .  The Federal Women ' s  
P rogram O f f i c e , which is part o f  the Affirmat ive Employment P ro grams O f fice o f  
the O f f i ce o f  Personne l Managemen t ,  p rovides Governmen t-wide leadership and 
guidance to the Federal Women ' s  Program . 

Each Fede ral agency and department is  required to have an FWP Manage r ,  and 
today there are over 50 full- t ime and 10 , 000 part-t ime FWP Manage rs around the 
world .  Each FWP Manage r works t o  identi fy spe cial employment p robl ems for 
women wi thin the Manage r ' s  organization . Then the FWP Manage r works with top 
o rgani zat ion management to develop and imp l ement s t rategies for eliminat ing 
b arriers to full emp loyment opportuni t ies fvr women . 

Ove r the pas t 10 years , we have ce rtainly seen some p ro gres s .  Although the re 
s t ill  are far t oo few women in the " feede r" grades and in the supergrades , 
there has been a s igni ficant increase in the numb e r  o f  women in p ro fess ional 
and technical j obs in grades 7 through 11 . Federal employment for women has 
been enhanced through repeal of res t ric t ions on women bearing f i rearms as 
Federal employees , r epeal o f  heigh t  res t rictions for mos t  Federal j obs , change s 
in leave p rovis ions which allow advanc ing up to 30 days o f  s i ck leave for 
maternity , and increased use of part - t ime employment and f lexib le wo rking 
s chedules . But we s t ill  have a long way to  go . 

The Civil S e rvice Re form Ac t o f  1 9 7 8  includes p rovis ions s uch as me ri t  pay 
for sup e rvisors and managers , recruitment for women and mino r i t ies whe re they 
are unde rrep resented , and new p e r formance app raisal sys tems -- provis ions wi th 
tremendous potent ial impac t on Federal women . The Of fice o f  Pe rsonnel Management 
plans to  de legate much of the respons ib ility fo r implemen t ing these provisions to 
agenc ies . The re fore , the prima ry focus fo r agency FWP Mana ge rs in the coming 
years wil l  be to he lp forge these implementing regulat ions and to as sure tha t 
agency personnel pol ic ies and prac t i ces are both creat ive and eq uitable wi th 
regard to employment for women . 
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engineer ing fields ,  Bachelor ' s  degree and above . 2 The popul ation is 
further res t r i c ted to thos e emp loyed in p rofess ional s cientific  or 
engineering posit ions or in certain adminis t rat ive categories . 3 Both 
comp e t i t ive and excep ted personnel are included . Howeve r ,  the analyses 
are limi ted to graded posi tions . 

Utilization by field 

Between 19 7 4  and 19 7 8  the number o f  women s c ien t is ts and engineers 
in the fede ral service grew by 50 percent from j us t  unde r  8 , 000 to nearly 
12 , 000 . To tal employmen t o f  s c ient is ts and engine ers increased 16 
percent ove r  the same pe riod . 

Women now acco un t  for one in th i rteen o f  the federally employed 
s c ientis ts  and engineers . Their rep resentat ion varies considerab ly by 
f i e ld , however ,  as shown in Tab le 2 . 1 .  

TABLE 2 . 1 Number and percent women among scientists and engineers in the 
federal government by field , 1978 

All degree levels 
Field * No . Women % Women 

All s c ience/engr fie lds 
Mathematic ians/statistic ians 
Computer spec ial ists 
Physic ists 
Chemists 
Other phys ical scientists 
Engineers 
Agri cultural sc ienti sts 
Bioscientists 
Social scientists * 

1 1 , 7 1 3  
1 , 96 3  

2 29 
206 
9 7 9  
550 
617 
551 

1 , 929 
4 , 648 

7 . 5  
1 8 . 6 
12 . 1  

2 . 8  
1 3 . 5 

6 . 1  
0 . 9 
2 . 6  

1 7 . 3 
2 3 . 3 

*Field of highest degree.  Spec ialties included in each of the field 
categories are shown in Appendix c .  

2 Purposely excluded are degree rec ip ients in the health and medical 
p ro f ess ional fields . The academi c fields of science and engineering 
that were included are lis ted in Appendix C,  Table C- 1 .  

3 see Appendix C ,  Tabl e  C- 2 ,  for de fin i t ions o f  the sele c ted occupational 
s e ries and t it les . 
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At the Ph . D . leve l , the government employed about 800 women 
s c ient is ts and engineers in 19 7 8 ,  comp ared with fewer than 500 four years 
earl ier . The p roport ion o f  women among docto ra te- level personnel --
in the federal gove rnment and nationwide -- is shown in Tab le 2 . 2 .  Women 
appear to be under- represen ted in nearly all  fields , markedly s o  in 
b io s c iences . 

TABLE 2 . 2  Percent women among doctoral scientists and engineers in the federal 
government, 1 9 7 8 ,  and percent in the total labor force 

Field of feder!� ·��:e!:.ent+ 
Total labor force** 

doc torate * No . men No . women % women % women 

All science/engr . fields 1 3 , 9 5 3  761 5 . 2 9 . 7  
Mathematic ians/statist icians 511 33 6. 1 6. 9 
Computer scientists 50 1 2 . 0  6 . 8  
Physicists 1 , 49 1  32 2 . 1 2 . 5  
Chemists 1,593 95 5 . 6 6 . 1  
Other physical scientists 1 , 878 62 3 . 2 3 . 6 
Engineers 2 , 291 23 1 . 0  0.5 
Agricultural scient ists 1 , 232 15 1 . 2 2 . 0  
Bioscientist& 3 , 011 251 7 . 7 15 . 6  
Social scientists 1,842 245 11 . 7  18. 0 

*Specialties included in each of the f ield categories are shown in Appendix c .  

+Central Personnel Data File, u . s .  Office of Personnel Management. 

** Survey of Doctorate Recipients, Nat ional Research Council, 19 7 7  

Grade dist ribut ion 

The catego r ies  o f  federal emp loymen t are de f ined by Civi l Servi ce 
grade levels . Comparing the grade dis t r ib u t ion o f  men and women ove r  t ime 
is a measure o f  the ir re lative s tatus and rate s o f  advancement . 

Tab le 2 . 3 shows tha t in 19 7 8 ,  4 5 . 2  pe rcent o f  the men were GS 1 3 ' s and 
above compared with only 2 1 . 3 pe rcen t  of the women s cient is t s . The gap 
is only s l ight ly less than that in 19 7 4 , when the comparab le dat a we re 
4 5 . 4 and 2 0 . 6  percent , respe c t ive ly . Howeve r , the re is evidence of an 
increased proport ion o f  women in grades 15-18 -- up from 2 . 4  to 2 . 9  
percent . Th is increase in the upper levels ,  while modes t ,  is  important 
due to  the high vis ib i l i ty of  s uch pos i t ions . 

For women Ph . D . s c i en t is ts and engineers in pa rticular , the p rogre s s  
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TABLE 2 . 3  Percent grade d i s t r ibution o f  sc ient i s t s  and enginee rs in the 
federal gove rnment by sex , 1 9 74 and 1 9 7 8  

(All degree levels ) 
1 9 7 4  1 9 7 8  

Grade Hen Women Hen Women 

Below 1 1  1 3 . 8 4 1 . 4 1 2 . 8 39 . 4  
1 1 1 7 . 5  1 9 . 7 1 6 . 6  19 . 1  
12  2 3 . 2 18 . 4  2 5 . 4  2 0 . 2  
1 3  2 3 . 9  1 3 . 2  2 3 . 6  1 2 . 9  
14 1 2 . 8  5 . 0  1 3 . 0 5 . 5  
15 7 . 3  2 . 1  7 . 4  2 . 4  
16-18 1 . 4  0 . 3  1 . 2  0 . 5  

i s  less ob vious . While the propor t ion o f  men in grades 15-18 remained 
the same ove r thi s  perio d  -- about 2 3  pe rcen t -- the comp arab le f i gure 
fo r women Ph . D . s  dropped f rom app roximate ly 12  to 10  p ercent (Tab le 2 . 4 ) .  
Thi s  may b e  part ly due t o  an in flux o f  women hired at the GS 11 and 12 
leve ls which wi ll be dis cussed later in this report ( See page 35 ) . 

TABLE 2 . 4  Percent grade d i s t r ibut ion of Ph . D . sc ient i s t s  and engineers 
in the federal government by sex , 1974 and 1 9 7 8  

(Ph . D . s  only)  
1 9 7 4  1 9 7 8  

Grade Hen Women Hen Women , 

< 1 1 5 . 4  1 3 . 0  6 . 3 1 8 . 2 
T2 16 . 4  21 . 8  16 . 4  2 6 . 0  
1 3  31 . 0  3 3 . 4  28 . 9  2 9 . 3  
14 2 3 . 5 20 . 0  2 5 . 0  1 6 . 4  
15  1 8 . 4 10 . 0  19 . 3  8 . 4  
16-18 5 . 1 1 . 9  4 . 2  1 . 7  

S ince women comprise re lat ive ly more o f  the recen t hires , i t  is  
wor thwhile to  con trol by age in comparing their grade dis t r ibut ion wi th 
tha t for men .  Excep t for the younger age gro ups , women s c ien t i s t s  have a 
grade p ro file ve ry di f fe rent f rom men . in the s ame five-year cohor t  ( Figure 
2 . 1) .  And whi le the grade d i s t r ibution for men sh i f t s  upward s i gni f i can tly 
in the late th irt ies and the for t ies , the p r o file for women over the s ame 
age span does not change mat erially . In all  age groups , wel l  ove r  hal f o f  
the women s c ientis t s  have not advanced pas t GS 12 , whereas b y  the early 
fo r t ies nearly 60 percen t  o f  the i r  male col leagues  have . 
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FIGURE 2. 1 Percent grade d istr i bution of scientists and engineers 

in the Federal  Government by age and sex , 1 978. 
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Senio r- level pos i t i ons 

In Tab le 2 . 5 ,  we compare the p roportions of men and women s cientists  
and engineers in  "senior- leve l "  pos i t ions (GS  1 3- 1 5 )  and in  the  "super­
grades " (GS 16-1 8 )  by fie l d .  In mos t  fields o f  science and engineer ing , 
men are two to th re e t imes as like ly to be fo und in grades 1 3-15 . Even in 
the social s ci ences where women fare bes t relative to the i r  male counter­
par t s , only one- fourth o f  the women are in senio r-level pos i t ions 
compared with nearly one-hal f of the men . 

tABLE 2. 5 Percent of scientis ts and engineers in grades 13-18 by f ield and 
sex. 1978 

GS 13-15 GS 16-18 
Field* Hen Women Hen Women 

Mathematicians /s tatisticians 47% 24% 1 . 0% 0 . 4% 
Phys ical scientists 51 18 1 . 8  0 . 4  
Engineers 49 18 0 . 9  0.2 
Agricul tural scientis ts 20 6 0 . 7  o . o  
Bioscientis t& 38 14 1 .2 0 . 2  
Social scientists 46 25 2 . 9  0.8 

*Field of highes t degree . Specialties included in each of the fie ld 
categories are shown in Appendix c .  

P romo t ions between 19 74 and 19 78 

In o rder to bet ter assess the changes in recent years , i t  wil l  be 
necess ary t o  examine separate ly the s t a t i s t ics  for (i)  s c ientists and 
engine e rs who were employed in the fede ral government in bo th 1 9 7 4  and 
1 9 7 8 ,  and ( i i )  those  hired s ince 19 74 .  

For women scientis t s  and engineers who we re al ready in the fede ral 
service in 1 9 7 4 , an importan t  measure of p rogress is thei r  rate o f  
p romo t ion . As indi cated in Tab le 2 . 6 ,  women were promoted at a fas ter 
rate than the i r  male coun terparts be tween 19 74 and 1 9 7 8 .  Fo rty percent 
of the women s cien t i s t s  and engineers who we re at GS 12  in 1 9 7 4  had been 
p romo ted to a highe r grade by 1 9 7 8  compared wi th only 28 pe rcent of the 
men . I t  sho uld be point ed out , howeve r ,  that  in 1 9 74 there were already 
some 45 , 000 men s cientis t s  and engineers in the h i gher grades compared 
wi th about 1 , 100 women . In thi s  ligh t , the seeming female advantage in 
p romo t i on rates is not unexpec ted . Nonetheless , the p romo t ion of women 
int o  grades 1 3-15 is cri t i cal as these are " feeder"  grades for exe cut ive 
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pos t s . 4 Also important is the f inding that about 10 p ercen t o f  the women 
s cient is ts  in GS 1 5  pos i t ions in 19 74  had moved into the s upe rgrades . 

TABLE 2 . 6  Scientis ts and engineers full-time employed in the federal government 
19 74-19 7 8 :  selected s tatis tics o n  grade promo tions 

% proa:�ted 
Humber at grade 1n 1974 between 1974 and 1 9 7 8  

Men Women Men Wa.en 

All fields 
GS 11 1 7 , 9 34  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 , 936 262 15.7 22 . 9  
GS 15 6, 7 72 105 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 ,28 3  132 20 . 7  22 . 0 
GS 14 2 , 370 34 19. 0 35 . 3  
GS 1 5  1,377 16 4 . 5 18 . 8  

Bio-
s cientists 

GS 11 898 180 46 . 3 39 . 4 
GS 12 1 , 103 133 37.3 33. 9  
GS 13 1,204 84 28 . 3 19 . 0  
GS 14 645 35 21 . 3  2 5 . 7 
GS 1 5  336 8 8.0 o . o  

I n  the phys ical sc iences and bios ciences - - the two larges t groups 
o f  s c ient i s t s  in the federa l  government -- the relative rates o f  p romo tions 
of women we re favorable , excep t a t  the lower leve l s , whe re men moved up 
fas t e r .  

Whe ther or no t one h a s  a Ph . D .  is  gene rally though t  t o  be l e s s  
c ri t ical f o r  advancement i n  the gove rnmen t than in academe . This view is  
s upported by the fact  that  as of  1978  only one- th ird o f  the 1 , 84 4  s c ient i s t s  
and engineers i n  the s upergrades were Ph . D . s .  Even so , i t  may be o f  
inte re s t  t o  examine Ph . D . s  separately in te rms o f  p romo tions .  Tab le 2 . 7 
shows that mal e  doct oral s c ien tis ts  and en gi ne e rs were p romo ted out o f  GS 
1 2 - 1 3  mo re f requen tly than we re comparable women , whe reas at GS 14-15 , the 
women s c ientis ts had highe r p romo t ion rates . In biosc iences , whi ch include 
one- third of all  doctoral women in the fede ral se rvic e , p romo tion of women 
l agged consis tently behind that fo r men .  

4 See  remarks made by the dire c to r  o f  the Of f i ce o f  Personnel Managemen t in 
box on page 2 6 . 
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TABLE 2 . 7 Ph . D . scien t ists and engineers full-time employed in federal government 
1974-197 8 :  selec t ed stat i s t ics on grad e  promo t ions 

% Promoted 
Number at grade in 1 9 7 4  between 1974 and 1978 

Hen Women Hen Women 

All fields 
GS 12 1 , 45 5  68 55 . 7  54 . 4  

GS 1 3  2 , 850 104 35 . 3  33 . 6  

GS 14 2 , 1 25 56 24 . 5  26 . 8  

GS 1 5  1 , 514 2 7  5 . 9  11 . 1  

Physical 
sc ient ists 

GS 12 501 26 54 . 7  50 . 0  

GS 1 3  969 31 36 . 5  32 . 2  

GS 14 824 15 2 6 . 3  5 3 . 3  

GS 15 654 7 4 . 6  28 . 6  

Bios c ient is t& 
GS 12 393 26 52 . 2  38 . 5  

GS 1 3  7 1 0  4 3  3 3 . 0  2 3 . 3  

GS 14 420 21 24 . 2  14 . 3  
GS 15 24 3 7 8 . 2  0 . 0  

Salary increases 

How did women scient is t s  and engineers fare in te rms of salary 
increases ove r the 1 9 7 4-19 7 8  period? The following analys i s  o f  salaries 
is  l imi t ed to persons full- t ime emp loyed in the federal gove rnment in 
bo th years . Comparisons are con t rolled by age due to  the disproportionately 
large number of women in the yo unger age groups . 

TABLE 2 . 8  Salary increases for full- t ime staff 19 74-19 7 8 :  scientists and 
en gineers in the federal government 

Median salariea 1 1 9 7 4  
Average annual 

Median salariea 1 1 9 7 8  increase (%� 
A&e in 1 9 7 8  Hen Women Hen Women Hen Women 

Under 30 $11 , 860 $10 , 860 $21 , 300 $20 , 800 15 . 8% 1 7 . 6% 
30- 34 1 5 , 9 80 15 , 690 2 4 , 790 2 4 , 540 1 1 . 5  1 3 . 0 
35-39 2 0 , 370 19 , 190 2 8 , 07 0  2 6 , 580 8 . 3 8 . 5 
4G-44 2 3 , 140 20 , 290 32 , 090 2 7 , 830 8 . 5  8 . 2  
4 5-49 24 , 510 20 , 750 32 , 770 2 8 , 750 7 . 5  8 . 5  
50 and over 2 6 , 000 2 2 , 200 3 3 , 7 70 30 , 100 6 . 8  7 . 9  
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In general , median salarie s  fo r women scient i s t s  and engineers 
increased somewha t  fas te r than those for  men , resul ting in a s ligh tly 
narrowe r salary gap in 19 7 8 .  I n  the 50-and-ove r age group , median 
salaries had increased at  an average annual rate o f  7 . 9  percent fo r women , 
compared with 6 . 8 percent for men ; the salary d i f f e ren t ial remained 
sub s t an t ial , howeve r ,  at $ 3 , 700 in 19 7 8 .  The larges t di f fe ren tial 
o ccurred in the mid-career group -- those age 40-44 -- whe re women 
s c i ent i s t s  and engineers we re typi cally pairl $4 , 300 less than men . 

Women in Management 

Women s c ientis t s  and engineers were promo ted to management pos i t i ons 
a t  a fas t e r  rate than men in th e same a ge groups -- a finding that is 
consi s t ent wi th the data on grade p romo t ions presented earl ier . Only 
one in twen ty of the women age 45 and over held managerial j obs in 1 9 7 4 , 
whi le one in t en did so four years later . Despite the re cent  progres s , 
male s cienti s t s  and engineers in the same age group were nearly twice 
as l ikely to be emp loyed as managers in 1 9 7 8  (Table 2 . 9 ) .  

TABLE 2 . 9  Scient i s t s  and engineers in the federal government :  
Percent in managerial positions* by age and sex 

1974 19 78 
% Managers % Managers 

Age in 1 9 7 4  Hen Women Hen Women 

Total 12 . 3  4 . 2  14 . 7  7 . 3 

Under 30 5 . 6  4 . 5  8 . 3 6 . 4  
3Q- 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  1 7 . 1  7 . 7 
45-49 1 6 . 9 5 . 8  1 8 . 3 10 . 2  
5 0  and over 1 7 . 7 5 . 3 1 8 . 3 8 . 7 

*Includes pos i t ions for which management , planning , or admini s t ration 
is the " func tional clas s i f i cat ion" . 

NOTE : Includes only those employed in the federal gove rnment in both 
1974 and 19 7 8 .  

New Hires 

Be tween 1 9 7 4  and 1 9 7 8  about 5 , 900 women s cien t is ts and engineers 
were hired into the Civil Service , accounting for 1 3 percent of the new 
ac cess ions . 

Tab le 2 . 10 shows the propor tion o f women among those hired from 
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out s i de the government by field o f  t raining , and separate statistics 
for the 10  agencies employ ing the larges t numb e rs o f  s c ient i s t s  and 
engineers . Women comp rised only two percent o f  the n ewly hi red 
engineers b ut nearly 30 percent of the social s c ienti s t s . 

Within academi c special ties the re is cons ide rable vari ation among 
agencies in the p roport ion o f  women hired . HEW ranked fi rs t  in the 
p roport ion of women s c ien t is t s  h i red -- c lose to 40 percent . Both NASA 
and the Vet erans Adminis trat ion (VA) , show h i gher- than-ave rage employment 
of women in at leas t eight out of nine f ie lds , wh ile the Environmental 
Prot ection Agency ( EPA) and the Department of Transporta t ion ( DOT )  have 
a lower- than-ave rage rec o rd in seven out o f  nine f ie lds . The De fense 
Department is lower in al l nine f ields , for the lowe s t  ove rall p roportion 
of women s c ient i s t s  and engineers among these 10 agencies . 

TABLE 2.10 PROPORTION OF WOKEN AMONG NEW HIRES : Proportion of women among acientiata aod engineers hired into the 
federal service between 1974 end 1978 (all degree levels ) 

• .. .... u Q .. .. t' � .. 0 u • ... .. " Q .. J • .... .! � � 
.. : i ... § i Field* < .! {g � Q � ... 

All acience/engr. fields l 13.4 7.3 11.8 38.5 21 . 6  10.2 20.3 23 . 8  9.5 16.5 10 . 1  

Hatb ... ticieoa/atatiaticiana 25 . 7  19.7 29.3 31.1 26.3 22.9 36.2 29.5 29 . 6  52.9 13.6 

Co.puter apecialiata 14 . 1  9.3 19.4 20. 0  21 . 9  23.9 17 . 2  14 . )  6.8 30.0 35. 1 .  

Phyaiciata 5 . 8  3.7 18.2 15.2 7.7 6.7 3.1 0 0 22.4 3.8 

Oletiata 16.1 10.6 15 . 0  30.1 29.4 19.1 20.0 14.6 6 . 3  26 . 9  11.0 

Other physical scientists 10.0 7.7 14.0 25 . 7  33 . 3  11 . 7  5.0 12.5 6. 7 16.7 7.2 

Bnaineere 2.3 1.8 3 . 0  5. 6 1.6 2.7 2.5 1.1 2.6 5.5 3 . 6  

Agricultural scientist• 8.4 5.4 9.2 26 . 3  18.2 3.6 22.1 10.0 24 . 1  11.1 6.0 

81oacienthts 21.4 19.6 16 . 4  45.9 26 . 7  11 . 3  23.4 54.5 15.4 50.0 18.5 

Social acieotists 28.6 18 . 5  31 . 5  45 . 0  33.8 26 . 3  30.3 28.6 24.2 27.8 24.5 

*
risld of highest degree. Specialities included in each of the field categoriea are shown 1n Appendix C. 

Among Ph . D .  s c ien t i s t s  and engineers hired into the federal 
government s ince 1 9 7 4 , women account for only abou t 8 percent of the t o t al , 
alth ough they are mo re than 1 6  pe rcent o f  the recent doc to ra te-holde rs 
(Tab le 2 . 1 1 ) . In othe r  words , the number o f  women Ph . D . s  among new ac cess ions 
is about hal f that  s ugges t ed by the ir p resence in the pool of new �h . D . s . 
Their hirin g  rates , whi ch vary cons iderab ly by field , mos t nearly correspond 
to avai labili ty in phys ics  and mathematics . 
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TABLE 2 . 11 PROPORTION OF WOMEN AMONG NEW PH . D .  HIRES : Proportion o f  
women amo n g  Ph . D . scien t i s t s  an d  engineers hired into the 
fede ral se rvi ce be tween 1974 and 1 9 7 8 , and thei r pe rcent 
availability among graduates during the same pe riod . 

% Women among % Women among 
new Ph . D . hi res Ph . D . s  awarded 

Field of  doctorate 1974 - 1978 1974 - 1 9 7 8  

Al l  science /engr . fields 8 . 3X 1 6 . 8% 

Mathematicians / s tatist icians 9 . 2  11 . 7  

Computer special i s t s  o . o  9 . 3 

Phy s i c i s t s  4 . 0  4 . 9  

Che11li s t s  8 . 1 11 . 2  

Othe r physical s cient i s t s  4 . 7 7 . 4  

Engineers 1 . 3 1 . 9  

Agricultural scient ists 3 . 7 5 . 7 

Bios cien t i s t &  11 . 3  2 3 . 4  

Soc ial scient i s t s  1 5 . 5  2 6 . 8  

Stat us o f  new hi res 

Examining the new access ions by h i ghe s t  degree  earned and years 
s ince de gree , it is evident tha t a woman s c ien t i s t  is typ i cally hired 
at  a lowe r grade than a comparab le male (Table 2 . 1 2 ) . Th is was found at  
all  degree levels and number o f  y ears since the degree was earned . 

Among Ph . D . s ,  the sex di f ferences in s tart ing salaries are s l i gh t , but 
fo r those s ix years o r  mo re p as t  the doctorate , the d i f ferential grows to  
at leas t $2 , 400 . 
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TABLE 2 . 12 MEDIAN GRADES AND MEDIAN SALARIES OF NEW HIRES : Median GS levels and 
salaries of scien t i s t s  and engineers hired be tween 1 9 74 and 1978 
by highest degree earned , years s ince degree , and sex 

· 

Median grade Median salary , 1 9 78 
Highe s t  degree 1978 ( full- time staf f )  
earned Hen Women Men Women 

Bachelo r ' slHaster ' s  
Years since : 

0 6 . 4  6 . 0  $16 , 100 $ 1 3 , 700 
1-2 8 . 0  6 . 8  16 , 100 1 3 , 800 
3-5 10 . 4  9 . 1  19 , 200 16 , 000 
6-10 11 . 4  10 . 8  2 3 , 100 19 , 800 

> 10 1 2 . 5  11 . 1  2 9 , 500 2 3 , 400 

Doctorate 
Years s ince : 

0 11 . 3  * 19 , 800 * 
1-2 11 . 7  11 . 6  2 3 , 400 2 3 , 200 
3-5 12 . 2  12 . 0  25 , 100 2 3 , 900 
6-10 12 . 9  12 . 5  2 9 , 800 2 7 , 400 

> 10 14 . 0  1 3 . 0 37 , 500 31 , 700 

*Fewer than 20 wome n .  

S ummary and Dis cuss ion 

The fede ral gove rnment i s  a relat ively minor employer o f  s c ien t i s t s  
and enginee rs , and the d i f ference be tween the p roport ions o f  ma l e  and 
female s c ient i s t s  in gove rnmen t employment is much smaller than in indus t ry .  
None the less the d isparities found -- in grade leve ls and the re fore salaries 
-- closely paral lel those in indus t ry ,  with one maj o r  excep t ion . That is  
that  the hi gher p romo t ion rates fo r women in recen t  years give some evidence 
of explicit  e f forts  at equal i zat ion . 

O f  concern ,  howeve r ,  is  the cont inuing tendency to  h i re new women 
s cien t i s t s  at lower grade levels and salaries than men . Wh ile the extent 
of this p rac t ice has been reduced for recent do ctorates , i t  i s  quite marked 
at the bache lor ' s  and master ' s degree levels , whi ch include the great 
maj ority o f  new h i res . The imbalance created by the relat ive preponde rance 
o f women s cien t i s t s  at Grade 12  and be low has increased s ince 1 9 7 4 . 

While the finding that women we re p romoted to manage rial pos i t ions 
mo re rap idly in the las t few years is evi dence of e f for t s  at equalizat ion , 
the fact that men in the same age gro ups are s t i ll twice as l ikely as 
women to be manage rs i llus t ra tes the magnitude of the inequal i t ies  whi ch 
remain . 

The avai lable data do not iden t i fy causes for  the sex d i f fe rences .  
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Fo r example , the analyses do no t indicate to  what e xtent the women 
s c ient i s t s  may have in terrup ted thei r  careers in o rder to care for 
children and wha t  impact this may have had on the i r  long- te rm 
advancemen t in the government . A s t udy o f  ma t ched-pairs o f  men and women 
s c ien t i s t s  in federal careers would o f fe r  the pos s ibi l i ty o f  clari fy ing 
th is issue . 
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CONCLUS IONS AND RECOMMENDATIONS 

A comparison o f  indus t rial and government employment for women 
scien t i s t s  and engineers s ugge s t s  several paral lels : in both sectors 
women and men are dist ributed d i f feren t ly both in te rms o f  rank or grade 
level and in terms of wo rk ac t ivi t ies ; women wi th identical  educat ion and 
wo rk experience as men earn less and have less expectat ion o f  advancemen t .  
That this s i t uat ion , a re flect ion o f  the general histo rical patterns o f  
employmen t ,  should s t ill  obtain f o r  older employees is  pe rhaps n o  s urprise : 
the very fact that they were d isadvantaged in employment ove r a long period 
may now make them less experienced and knowled geab le and therefore less 
qual i fied . That newly t rained women sc ienti s t s  face a very s imilar future 
desp i t e  nearly a decade of equal-opportunity mandates is cause fo r grave 
conce rn .  

This i s  not to  minimi ze the very real gains which have been made : 
the increases in the p ropo rt ion o f  new h ires in both gove rnment and indus t ry ,  
the reduct ion o f  salary di. f fE> rences for ne�" hires i n  indus t ry ,  and the 
growth in promo t ion rat es and consequently salaries for women in government ,  
represent s i gn i f icant advances . But they are only f i rs t  steps . 

Wh ile the percentage o f  women s cientis t s  emp loyed in indus try remains 
low , at abo ut half that of thei r  pre sence in the work force , it has 
inc reased dramat ically in recent years . Even i f  women we re hired at a 
utilization rate equivalent to men in each special ty , however , their to tal 
number in indus t ry woul� remain relat ively small in the forseeable future . 
This is especially t rue for minority women s c ient i s t s  who s t i l l  represen t 
less than one t en th o f  one percen t  o f  all doctoral sc ient ists . Fo r women 
in geD eral , the proport ions o f  new doc torates in the engineering , mathematical 
and phys ical s ciences -- the donrl nan t  f i elds for Ph . D . s  in indus t ry -- are 
small and a re expected to rise relat ively slowly . Indus tria l  employment o f  
life  and social scient ists , with large f rac tions o f  women , i s  much lower 
than in the EMP fields . 

Nonetheless , the disp roport ionately high unemp loyment rate o f  women 
s cient i s t s , especially in the phy s i cal sciences ,  suggests that recruiters 
may not be tapping this pool of available talent or that the do c to ral 
women themselves may not be aware of opportunities in indus t ry . 2 

A s t udy to explore the reasons for low rec ruitmen t and h i ring o f  
women scientists  in indus try i s  now bein� planned by this Commit tee . 

lThe condi t ions reported here also prevail in the academi c  sector , as 
documented in a p revious report  by this Commi t t ee , Cl imbing the Academi c 
Ladder :  Doctora l Women Scientists in Academe . 

2 As o f  19 7 7 ;  unemp loyment rates fo r male and female Ph . D . s ,  respect ive ly ,  
were : in physics , 1 . 0  and 5 . 7 percent , and in chemistry ,  0 . 9  and 5 . 0  percen t . 
S ee Science, Engineering, and Humanities Doctorates in the U. S. , l9 ? ?  Profi le, 
p .  3 0 . 
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Suppo rt o f  this e f fo r t  is  urged . Too l i t t l e  is known ab out general 
indus trial needs and re cruitment of doctoral s c ien ti s t s , on the one hand , 
and about the employment choi ces o f  women s c ient i s t s  on the o the r ,  to 
make any spe c i f i c  p rogram recommendat ions at  th is  t ime .  

The markedly d i f feren t dis t ribut ion o f  primary wo rk activi t ie s  for 
men and women in indus t ry s ugge s t s  persis ten t  sex s t e reo typ ing of j obs , 
wh i ch is  gene ral ly recognized as the bas i c  caus e o f  s alary d i f fe rences . 
The fact that a disp ropo r t ionately h i gh f ra c t ion o f  women s c ien t i s t s  and 
en ginee rs remains engaged in bas i c  or appl ied research , wi thout promo tion 
t o  managemen t ,  and that the ir p lacement in "other" , unde f ined work f un c t ions 
is even mo re unbalanced st rongly implies a need for more e f fe c t ive equal 
oppor tun i ty moni to ring at  pro fes s ional levels . A que s t ion that  has been 
raised b ut canno t be answe red at this t ime is to what exten t women apply 
for  these lowe r pos i t ions . 

Salary d i f fe rences be tween men and women pers is t even when con t rolled 
for  f ield , full-t ime equivalen t years o f  experience , o r  wo rk func tion .  
Given the ne cessarily ve ry small number o f  women scientists and engineers 
in a par t i cular field , experience level , o r  f unc tion in a spe c i f i c  company , 
no gene ral s t a t i s t i cal analys is can reveal whe the r  such di f fe rences may b e  
j us t i f ie d  i n  individual cases . The ut i l i ty o f  regre s s ion analyses o f  the 
type widely used in asse s s ing  fac ul ty salary d i f fe ren tials 3 should be 
explored . In any case it  is re commended that , in addit ion t o  federal compl iance 
requirements , companies internally conduct analyses o f  sularieG and focus 
e f fo r t s  on speedy rec t i f icat ion o f  any unj ust i fie d d i f ferences . 

With regard to �mp l oymen t in federal agencies , whP.re salaries are 
f i xed ac cord ing to grade levels ,  o ur d ata suggest that f ar more attention 
sho uld be paid t o  equal ini tial j ob placemen ts . I f  women scientists , on 
the average , are consisten tly assigned to lower s t arting grades than men 
regard less o f  their simi l arity in educa t ion and attainments , as our data 
indicate they are , then a f firmat ive ac t ion wi thin government agenc ies mus t 
f o c us on these ini t ial grade placemen ts . A special ef fort should b e  made 
to e ffe c t  re troactive adj ustments , where necessary , for women h ired within 
the last few years . 

Final ly , greater attention must be p aid to holders of other degrees . 
This Commi t tee has been primarily concerned with doc toral women scien t ists 
and engineers in the p as t , although the above recommendations are intended 
to apply to b achelor ' s  and mas ter ' s  degree recipients as well . Our brief 
review of government employment of women scient ists and engineers at the 
lower degree levels shows that inequalit ies in grade assignment and 
consequent ly in salary are p ro por tionately f ar more serious f or this much 
l arge r group than for women doctorates . This finding sugges ts and urgent 
need to s t udy in dep th the emp loymen t o f  women with bachelor ' s  an d mas ter ' s  
de grees in indus t ry . 

3Alan E .  Bayer and He len S .  As t in , Sex Diffe�entia ls in the A cademic RewaPd 
Sys tem, S c ience , Vo l .  1 8 8 , 19 75 , pp . 7 9 6-802 . 
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The f resh recogni tion o f  the impor tance o f  indus t rial research and 
developmen t to o ur national future unde rs co res the need for full use o f  
availab le talent and hence the salience o f  equal indus t rial employment 
oppo r t un i ties for women s cien t i s t s  and engineers . 
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1 977 SURVEY OF DOCTORATE RECIPIENTS 

APPENDIX A 
QUESTIONNAJ(M No 099 ROm 

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL SCIENCE FOUNDATION, 
THE NATIONAL ENDOWMENT FOR THE HUMANITIES, AND THE NATIONAL INSTITUTES OF HEALTH 

THE ACCOMPANYING LETTER requests your ass1stance 1n this bienn1a1 survey ol Ph. D  's in the humanit ies. SCiences. and engineering.  
PLEASE READ the instruct ions for each question carefu l l y  and answer by pr int ing your reply or checking the appropriate box. 
PLEASE CHECK the pr•printed information to be certain t hat it is  correct and complete. 
PLEASE RETURN the completed form in the enclosed envelope to the Commission on Human Resources. JH 638. National Research 

Counci l .  2101 Constitution Avenue. N.W.,  Washington, D.C. 20418 .  
NOTE: T H I S  I N FORMATION IS SOLICITED UNDER THE AUTHORITY OF THE NATIONAL SCI ENCE FOUN DATION ACT OF 1950, AS 

AMENDED.  All I N FORMATION YOU PROVIDE WILL BE TREATED AS CON FIDENTIAL A N D  USED FOR STATISTICAL PURPOSES 
ONLY. I N FORM ATION WILL BE RELEASED ONLY I N  THE FORM OF STATISTICAL SUMMARIES OR I N  A FORM WHICH 
DOES NOT I DENTIFY I N FORMATION ABOUT ANY PARTICULAR PERSON. YOUR RESPONSE IS ENTI RELY VOLUNTARY AND 
YOUR FAI LURE TO PROVIDE SOME OR All OF THE REQUESTED I N FORMATION WI LL I N  NO WAY ADVERSELY AFFECT YOU. 

I f  your name and address are incorrec t .  please en­
ter correct onlormation above. Include ZIP CODE 

ll lhere Ia an al ternate addreaa through which you can always be reached. please provode ot on the line below . • (10) 

C/0 Number Street Cot y  State ZIP Code ( I I )  
I . Data o l  Bir1h J2. State or Foreign Country ol Blr1h J3. Cltlnnlhlp 14. Sex 

Mo. Day Year 
0 0 U 5 A t 0 Non·U S A  Spec oty Country ------- t 0 M 2 0 F 

(12·1 ( 1 7  1 81 ( 1 91 (20·21 1 122) 
5. Whet Ia your racial beckground1 

0 0 Amerlan lnd1an or Alaskan Native 
1 0 Asian or Pac1t oc Islander 
2 0 Black 
3 0 Whole 

(231 

Sa. 11 �ur ethnic heritage Hl1panic? 

0 LJ Yes 
I C No 

1. Lilt In the table bel- all collegiate and graduate cla!IJMI, eacludlng honorary cla!IJMI, that have - awarded to you. Please check the pre·pr1nted 

lnl.....,.tlon. Including the number and ,_ ol the apecialty from the 1111 on page 4, to be cenaln thal li 11 correct and complete. 

Type ot Granted Major Field (Use Specoaltoes Ltsl l  ln1tltutlon Name City (or Campua) I State 
OegrH Mo Yr. Name Number 

Bachelor·s 

Master"s 

Ooc.torate 

Other(Specolyl 

7. Whet w11 your employment 1111u1 a1 of FabNiry .. 12. tt1n r 7a.  II you were employed luii·IIIM dur1ng February .. 12. 1177,  In a 
llald other than your field ol Ph.D., whet wa1 the MOST lmportent (Check only � category . !  

Employed fu l l · t •me '" ftlld o t  Pt1 0 . .  
Employed tull ·hme '" fteld other than fteld o f  Ph.D.  
Employed part ·t •me 

Were you seektng full · t •mr employment?  
1 0 Yes 2 0 No 1661 

Postdoctoral IPDO•ntment (fellowshtp. t ra•neestup. 
research ISSOC IIIISh tp ,  11C . )  . 

Unemployed and seektng employment 
Not employed and not seek•no employment 
Ret• red and not employed 
Other. spec o l y  

c ,  
ra11on lor taking the politlon? - · 

0 2 - Preterre<l postt oon outsode Ph D field . . D0 1 
D 3 Promot� out ot posn•on en Pt1 0.  held 2 

Better pay 
Locahonal factors 

Postt •on tn  Ph 0 fteld not ava•labte 

O J  
c .  
C 5  

D • D s  O 5 Other spec t f y  1671 

8 � l If you checke<l 5 6 or 7 . ANSWER ON LY 81. 91. 13 .  t• and 1 7  
D 8 ot the to11ow1ng Quastoons 

165) 

4 3  
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e. Which cetevort bel- beat deecrlbea the type of OfV8nlutlofl of yOUI prlnclpel employment 011 pollcloclorel eppolnlment dutl"9 Febnlery f.12. 1177? 
1Cnec• only � cetegory.)  

Bus•ness or •ndustry 
J u n•o' col lege. 2·yeer college, techn•cat mstttute 
M�dtCII  SChOOl 
• vear coueoe 
U n t llltfS • t y .  Ot her than medtCII SChOOl 
E l e ,.,., e n t a,.., or seconoary school system 
P r , ,..at e  toundat•on 
� u seum 0' n• stoncal soetety  
�esearc h  I I Drary Of areh•ves 

0 1  
Ci 2  
0 
o .  
0 5  
LJ 6  
0 7 
D e  
O g  

Hosp•tal or chntc 
U . S .  m t l t tary tet'\'ice. acteve duty. or Commttt•oned Corps. 

e.g . USPH$. NOAA . 
U S . government. e•vihan employee 
State government 
Local or other government. spect fy 

Non·prof•t  organtZitlon. other than U\OM hated attove . .  

Other. apec•ly ----------------

ee Which of the - cetegon.a beat c�Hcr�bea the type of OfVMIUIIofl reteted to YOUI flrat poalllofl lol-1"9 the -tpl of yOUt cloct-e? 
f l • St onty  one category} 

-- -

Type ot Orgamzat •on 170 7 1 1  

I .  Whet percent o f  II- did you deoote to eech ol the fotlowlft9 ectlvttlea during t he  wHk o l  Februery f. 1 2. 1 177� !'Total snould equel t OO ••• I 
Whet were your prl,...ry (A) end aeco,..,.ry (8) -rll ecli•lllea? ICneck onty �'" eacn cclum n 1 

Management or admtnt stratlon ot 
Research encl Clevelop-nt 
Otner t han research and development 
Both 

Bas•c research 
A p o • • e<l researcn 
Oevetopment ot equtpment . product s  aystems data 
OE>vetopment ot human • t tes resource mater •a ts  
Oe s • o n  
Teach• n o  
W ' • hng ed• t •nQ 
C uratOflll 
Prod u c t •on 
C o n s u l 1 • n o  spec • f y  
Pr otess•onat  serv•ces to • n d w • O u a t s  
O u a • • t v  c e n t ro•  • n s De C 1 • on test • n o  
Sates market • n o  purc has•no est •ma1 tng 
Other spec • ty  _____________ _ 

___ t 1 0) ___ t t 2) ____ ( U I  ____ ( 1 6 1  ___ 1 1 81 ____ 1201 ___ (221 
___ (2•1 ___ (261 ___ (281 ____ 1301 ___ 1321 
--- 1�1 
--- 1361 ___ 1381 
--- �•o• _ __ (.21 

Total = 1 00 °'o 
Ia. Wh•ch ol lhe -.. cetegorlea _, deacrlbea the prlmory -rll ecll•lly reteled to your flral poalllon followl"9 lhe receipt of your cloctorete? 

A 

0 1 0 

::J 1 1  

0
0 t 2 

t 3  

::::::; 1 4  ....., 1 5  

[; t 6  
168�91 

8 

Po mary Work Acttvtty Number t4·49) 
tO From the Deg- encl Employment Speclalllea llat on pege 4 .. teet 1 1 .  Ptee .. giM ihe ne- or your prlnclpet employer (OfV8nlullon,compeny. 

end enter both the number and title ot the employment apecially moat etc. or. II .. 1 1  employed, write "aell''). end ectuet piece of emptoy-nt 
cloaety related to your principal employment or polldoclotet appoint· ea ol lhe week of Februery f. 1 2. 1177. 
ment during the wHk of Februery 1·12. 1117. Write In your tpeclolly 
If it It not on the nat. 

Name ot Emptoyer 

N umoer T•ue ot Employment Soec•a l l y 150·521 

Ctty State 

153·581 

ZIP Code 
(59�31 

12. Whet wea the bealc annuol aelory • eaaocllled with your prlnctpet ptOfeaotonel employ-! d11rl"9 the -• of Febnlory f.12. 1177? II you were on 1 
poatdoclotet eppolnl-nt (e.g .. leltowahlp. trelnHahtp, ,. ... rch eatocleteahtp). _, woa your ennuet allpencl pl11a en-oncea? 

S ------ per yeer 

• NO T E  Basac annual salary •s your  annual sa la,..., before deductions for 1ncome tex . soc•al secur t ty .  ret • rement .  etc . but does not 1nc1ude bonuses . 
overt •me summer teac n . n g .  or otner oay ment tor protess•onal work 

IF ACADEM ICALLY EM PLOY E D :  
a cneck whether salary was tor Q 9· 1 0 months or 0 1 1 · 1 2 months t67) 

tl O•d you hold a tenured PQS•t •on dun ng February 6· 1 2 .  1 977" 0 Q Yes I L No 1681 
I I  Yes what year was tenure granted? ____ _ 

c What  was the rent. or your pos• f lon? tCheck only one 1 

1 = Prote•nor 
2 = Assoc • a t e  Pr o f e s sor 
3 _ A !. S • sta�"�t  protesso, 

o V<JI'Iat ' '  any .  adm • n • s t ra t • ve po s • t •on d•d you hOld? � ::= Dean = Oeoartrnent Ct'\l • rma" 
- Pt es•oent  or Cnanceuor 

• C I n s t ructor  
S := Lect url!'r 
6 U Ot ne• speco ty  

4 � V •ce·Pres•dent or V•ce Chanceno,  
5 � Otner.  soec : t y  __ _ _ _ _ 
6 LJ Does not app t y  

44 

t69 701 

-- ---(7i ) 

1721 
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13 H- many full·ll,.. equivalent yee,. of p<of"olonel - ea,.-, lnclucllnt leeching. heM yOto hed? _____ Yeal(ol 

(7J.741 

14. Followlno completion of yOtor doctorate heM yOto - helcl a fel-lllp, tralneeolllp, or reseerch .._leteship? 0 0 Yes I 0 No 

(751 

1 5. Listed below ere selected topico of netionet interest. II you -ted e piOpOfllon of yOtor p<ofeaelonel 11,.. which you conalderM ll9nlllcerlt to eny 

ot theN problem erees durtno tile -k of February .. 1 2, 1871, pleue ciiiCk the boa tor the !!!! on which you open! the !2!! 11 ..... 

__; OetenH 

3 C Env�ronmentat orotechon. POifut•on control 

• C Education 

5 C: Space 

6 0 Crime pr .. enllon and control 

7 0 Energy end fuel 

8 0 Food end ot,., agrocultural products 

9 0 Netural resourceo.other than tue1 or food 

1 0  0 Community de .. lopment and servoces 

1 1  0 Housong {Pienn1ng, deSign. constructoonl 

12 0 TransPQrtetoon, communicatoons 

13 0 Cultural l i fe 

14 0 Other .,.., specofy· 

1 � 0 Does not apply 

( 1 0· 1 1 1  

16. Waa IIIJ o f  JOII' - I n  t he  - •  o l  February .. 1 2. tt71 aupported or a poneMICI  b y  U.S. OOMmment lunda? 

0 0 Yes 1 0 No 2 0 Don't know (121 
II Yes. whoch of the followong federel egencoes or dlpertments -e supporting the work• (Check all  tlllol epply.) 

13 C Agency tor tnternat •onat Development 

14 = Energy Research & Development Adm.n•strahon 

tS 0 Environmental Protection Agency 

1 6  c� Nat•Onal AeronautiCS & Space Admintstrat•on 

17 C Nat oonal Endowment tor the Arts � 
18 :..._ Nat•onat Endo.,ment tor the Humanttles 

1 9  C Nauonat sc,ence Foundation 

20 � Nuclear Regulatory Commtsston 

21 0 Sm•thsontan lnst • tuhon 

22 C Depanment of Agr .cu l ture 

23 � Department of Commerce 

24 :: Oepertment of Defense 

Oepertment of Health. Educatoon. and Welfare 

25 0 Natoonal tnati lutea of Health 

26 0 Alcohol. Drug Abuae & Mental Health Adminostratoon 

27 0 National lnstotute of Educatoon 

28 0 Olloce of Educatoon 

29 0 Other. specoly: --------- -------
30 0 Department of Housong and Urban Development 

31 0 Oepertment of the tnteroor 

32 0 Oepertment of Justoce 

33 0 Oepertment ot labor 
34 0 Oepertment of State 

3S 0 Oepertment of Transportation 

36 0 Other agency or dlpertment. apecofy 

37 0 Don't know source agency 

17. II you received your doctoral degree In actence or enotnearino or are employed at a aclentlat or enolneer, pleaae check all tlllot epply bolow: 

= ta• Cna,..ged pos• t •ons dur •no the per•OCI 1973 to 1976 

C:: tbt Rec:e•ved doc: tor at deg,ee '" 1 965 or later and employed somet ime smce rec:e•v•ng your doctoral degree tn tnduatry. government. or as non·faculty 
academtc staff 

� tel  Held a POStdoctoral appoentment any year dunng 1tll 70.. 1 976 inclusive 

G odo  None of the above apply (38-4 1 1 

I f vou nave cnec:kecl a. b. or c. please g•ve a breet career h•story atart•no wtth the POSition pnor to your present POSitton and continuing back in time tor a 
ma••mum ot tour pos•t •ons after recetvtng your doctoral degree (tnc:lude postdoctoral appo.ntments). 

Name and Locetlon (City ,.,.Ilion Datea Primary Work 
Employ-nt Speclelty Reaaon lor 

and State! ol Employer Title Held Activity• 
(Use Degree & Employ· Leavlno 
ment Soec•alttes L•sn Pooltlon 

I 

, 2  

! J  
! .  
I 

ta • o• tne pos r t rons oescr•bed above as well as your present postt ton. please check any •n wh•ch your doctoral traen.ng waslts not be•no uMd. 

� Posot oon 1 C Poso t oon 2 0 Poaotoon 3 0 Poso t oon 4 0 Present Posot oon 0 None 

4 5  
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DEG R E E  AND EMPLOYM E NT SPECIAL T I ES LIST 
MATHEMATICAL SC I E NCES 

000 . ... ...,,.  
0 1 0  A n a l ysis & F u n c t • o n a l  Anatyait 
02 0  · G.omeuy 
030 - Logic 
040 · N u mber T h eo r y  
052 · ftrobeb t l l t y  
055 - M a t l'l  StettltiCI , ... alto s••. 670, 7 2 5 ,  729)  

060 - Topototv 
01.2 · Operet•ons R ... arch c ... at10 • 78) 

015 - Appl tec:J Mathemat•ct 
Ole - Comb•netorict & F • n • t• Met hemat •c• 
011 - '�"�v••c:.el Mathema t • c t  
088 - Methemat•ct. G e net al  
011 - Mathematic&, Othef • 

COMPUTE R SC I E NCES 

07 1 Theory 
072 · S o f t--..are S yttamt 
0 7 3 . Hard�ara S yttemt 
01• . I n tel l igent S v ttema 
079 C o m pu ter S c •encet, O ther 

PHYSICS & AST RONOMY 

101 - Asvonomv 
1 02 AtUOphyttCI 
1 1 0 Atom•c & Motaculer P h vt•Ct 
120 E tectromagnet •tm 
1 30 Mecha n • c a  
1 32 · A c o u a t • c a  
1 3• · F l u •d a  
1 35 Platme Ph vt•cs 
1 36 Opt • C I  
138 T h e r m a l  Phyt•c• 
t •o · E lemen t a r y  P a , t • c l et 
1 50 NuCIHr S t r uc t u r e  
1 60 S o l id S t a t e  
1 9 8  Phys•ct.  G e n e r a l  
1 99 PhyltCS.  O t he r  • 

CHEMISTRY 

200 . A. n e l y t .cat  
2 1 0  t norga n • c  
2 1 5  S y nt h e t • c  t no r g a n • c  & Q r genomet a l t • c  
220 · Orga n • c  
225 S y nthet •c Q r g a n • c  & N a t u r a l  P r od u c u  
2 30 · N u c lear 
240 P h y i • C e l  
245 · Q u a n t u m  
2 50 · Theo r a t • c a t  
255 S t r u c t u r a l  
260 · A t r  • c u l t u r a l  & F OOd 
265 · T har mod y n a rr ucs & ,.,.atef lal  Propert ••• 
2 7 0  P h a r rneceu t • c a t  
2 7 5 . P o t y mafl 
2 8 0  · B •o c harn t s t r y  f Me a l so 540 1 

28 5  · C heiTuce t Q y na m • cs 
298 Cham•tt r y .  G eneral  
289 · Chem•tt r y .  Other • 

E A R T H ,  ENVI RONM ENTAL AND 
MA R I N E  SC I E NCES 

30 1  . M i n8f' e t og y .  P e t r o logy 
305 · Geocham•tt r y  
3 1 0 · Stret •trap h y .  S lld • mentet•on 
320 Peteontotoev 
330 S t r u c t u r a l  Geology 
34 1 · G.aph ys•cs I S o l l a  E a r t h.l 
350 · Geomor ph & G lec•el  G eo l ogy 
311 · Applied G eo l . G .a t  E. ng r  

& E con Gaol 
315 . F uat Tach & Patrol  E ntr 

' '" also 4 7 9 1  
38 0  H yd rology & Water fll no u r c  .. 
370 . o c  .. nogr aphy 
39 7  · Mat � ne S c •enc .. .  O t her • 
31 1 . A t mospher • c  Phyt•c• & C f\etY'utt r y  
312 · A t mosphef l c  O y nam•cs 
38 3 A. t mospher • c  S c •enc .. .  O t her • 
388 E n v � r o n mentel  S c •encn. Gener al 

(He at so 48 0 .  528 l Jf9 E n v • r o n mentel S c ienc .. .  Other • 
391 E ar t h  S c •enc ... Generet 
399 E e r t h  S c •enc .. . O t her • 

E N G I N E E R I N G  

4&00 Aaroneu t • c a l  & Astronaut•cal  
tt 1 0  Agr • c u l t u r e t  
• 1 5  B • om ed • c e t  
•20 . C t Y I I  
• 30 · C ham•c••  
•35 Cetamic 
UO E lectt tcet  
445 E t e c t r o n • c •  
•so · l nd ustt•••  & M a n u tectur � nt 
•ss · N u c teer 
t&&O E na • naer • nt Machenics 

•65 · E nt'""""l P h ys•ct 
4 7 0  Mechan•cet  
• 1 5 M e t e l l u r g y  & P h y t  Met E ngr 
•7 6 S ystems Des•gn & S yttems S c •ence 

( Me e l to 072 . 0 7 3 ,  0 1 • •  

•78 Q pe r a t • o n s  ReMa r c h  i Me e lso 08 2 1  

4 7 9  F uat T ec h nology & P a t r o l  E ngr 
48 0 S e n • t a r y  & E nv • r o n m a n t e l  
48 6 ,.,. . n . ng 
•97 M at•"•'• S c •ence E ngr . 
•98 E ng tn"" "t Generel 
•99 E "' '"""ng, O t her • 

AG R ICU LTURAL SC I E NC E S  

5 0 0  A g r o n o m y  
50 1  A g r , c u l t u r a l  E c ono"ucs 
502 A n • m e t  H u sband r y  
&o• F • • h  • W • t d h t e  
5 0 5  F o rest r y  
506 H o r t • c u l t u r e  
507 S o d s  & S o i l  S c: •ence 
5 1 0  A n imal S c •ence & A t'l • m a l  N v t r • t • O n  
5 1 1 P h y t o pethot ogy 
5 1 7  F ood S c • a n c e  & Technotogy 

hea atso S 7 3 l  

5 1 8  Agt � c u l t u r a .  G e n e r a l  
5 1 9  · Agr • c u l t u r e .  O t h e r  • 

M E DICAL SC I E NCES 

5 2 0  M .O • c • ne & S u r g e r y  
5 7 7  P u b l • c  Health & E p•dem•ology 
52 3  Veter tnary M .O • c • n• 
52• H o s p • t a l  A d m • n • t t r e t • o n 
526 N u r s• no 
52 7 P a r n • t o toov 
528 . E n v • r o n mentel  Health 
534 P a t h O l O g y  
5 36 Phar macolog y  
5 3 7  P h a r ma c y  
5 38  Med • c • •  S c • e n c n  G e n e r a l  
5 39  Med • c a t  S c •encn. O t her • 

B I OLOGICAL SCI E NCES 

540 B •o c h e m • s t r y  ' '" a l to 2 80 1 
542 B • op h y s • c •  
543 B • omathemat • c t  
544 B • o me t r t C I ,  B • os t a t • s t • c s  

(Me •••o 0 5 5 .  6 7 0 .  7 2 5 ,  7 2 9 1 

5 .. 5 A n a t o m y  
&•6 C y t o l ogy 
5 4 7  E mb r yology 
548 I mmu n o l og y  
550 B o t a n y  
5 6 0  E c o t og y  
5 6 :1  H yd r O b tOIOgy 
56• M • c r ob •otogy • Bacteflotog y  
5 6 6  P h ys • o t og y . A n • mat 
567 P h y l t O I Og y  P t a t'l t  
569 Z o o l ogy 
5 7 0  G e n a t • c s  
5 7 1 E n t omology 
572 M o l e c u ' • '  B • o togy 
573 F ood S c •ence & Technology { M e  a l so 5 1 7 ) 

5 7 •  8ehevior t E t h o t ogy 
5 7 6  N u t f l t • on t. O • etet•CI 
5 78 B • o t o g • c a l  S c •encn. Ganerel 
579 B • o l og • c e t  S c •enc .. . O t her • 

46 

PSYCHOLOGY 

800 . C l t n •cat  
810 C o u n M I I "O  & G u idance 
620 · Devetopmentel & Gerontological 
830 · E d u c a t • o n  
835 School Psycho logy 
M1 · E •perimental 
6•2 · C om parat•v• 
643 P h ys•o•oo•c••  
650 l nd uttr•al  & Pertonnel 
660 Pertonehty 
6 7 0  Ptychometr ict c ... also 055 .  5 U .  7 25 . 7 2 9 1 

680 S o c • • '  
6 9 8  P s y c h o l og y .  Gener al 
699 Ptychotog� . O ther • 

SOC I A L  SC I ENCES 

7 00 A n t hropology 
703 A rc h .a t oo v  
708 · C o m mu n • c a t to n t  • 
709 · L t ng u tlttCI 
7 1 0  S o c t o togv 
720 E conom•cs I s" a l to 5 0 1 ) 
7 2 5  · E c onome t r • c s  I '" al to 05 5 .  5 .. . 6 7 0 .  729 ) 

7 2 9  S o c •• '  S t a t •tt•cs l '"  elso 055 . 5U. 6 7 0 ,  7 2 5 1 

740 · Geotraphy 
745 A rea S tud•••• 
75 1 P o h t •c e t  S c •ence 
752 Pubhc A d m • n •ttratton 

75 5 · t n tarnat•onat  Relet •ont 
7 70 U rben & �eg•o nat P t e n n 1 n9 
7 7 5  H tttory & P h i totophy o f  S c tet'lce 
798 Soc••' S c •encat, Generel 
799 Soc•••  S c tences, O ther • 

HUMAN I T I E S  

8 0 2  H t l 1 o r y  & C r • t • C •tm o f  A r t  
804 H •�t o r y .  A m e r t c a n  
8 05 H •sto r y .  E ur o pean 
8 06 H • st o r v .  O t her • 
808 · A m e r t c a n  S tud tat 
8 30 M u t • C  
8 3 1  S peec h es • O r e rne t • c  An ( ... e110 885 1 

8 3 3  R e • • o • o "  flee a•.o 88 1 1 
8 34 P h . toao p h y  
8 36 C o mparat •ve L • te r a t u r e  
8 78 H u m a n • • •••· G enerel  

8 79 H u ma n • t •el.  O t h e r  • 
89 1 L t b r a r y  & A r c h • v a t  Sc •encet 

LANGUAG E S  & L I T E R A TU R E  

8 1 1  Ame,.cen 
8 1 2  E ng l tlh 
8 2 1 G e r m a n  
8 2 2  R utt•an 
823 F r e n c h  
8 2 4 S pan •sh & Por tugueH 
826 I ta l i a n  
82 7 c len•cal • 
8 2 9  · Other L a ngu ... s •  

E DUCATION & OTH E R  
PROFESSIONAL F I E LDS 

9 38 E d u ce t • o n  
8 0 1  A r t .  A pp l • ed  
88 1 T heology ( • • •  etso 8 3 3 1  

18 2 B u s • n  . .  • A """m • s t r e t • o n  
8 8 3  Home E co n o m • c l  
s a •  J o u r nehsm 
885 S peech & H e et � ng S c •encn c ... altO 8 3 1 )  
886 L a w .  J u t •IC)t udence 
88 7 Soc t a t  Worll 
89 7 Prof .. s•onat F •eld , O ther • 

8!1!1 OTH E R  F I E  LOS" 
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APPENDIX B 
SAMPL ING ERRORS FOR THE 

1 9 7 7  SURVEY OF DOCTORATE RECIPIENTS 

As noted on page 3 ,  data f rom the Na t ional Research Council ' s  Survey 

o f  Do c to rate Rec ip ients  is subj ect  to error due to samp l ing variab i l i ty . 

Es t imated samp l ing errors fo r selected s t a t i s t ics on women in indus t ry are 

p rovided below ( Tables B-1 and B-2 ) . 

Sampling e rrors for pe rcent stat i s t i c s . The samp ling errors for 

percent s t a t i s t i c s  were computed as s = �� whe re 

p = the percent x 100  

q = 1 - p 

and n = the size  o f  the sample on which the percent is  base d .  

Th e  f inite  

would have 

populat ion correct ion facto r ,  ; N-n t has been omi t ted s ince i t  
N-1 

a negligib le e f fe c t  on mos t  of the cal culated errors . 1 The above 

fo rmula also assumes a s imple random sample whereas a s t ra t i f ied random 

s ample was used . However ,  i t  has been shown tha t alt ernate s t andard error 

calculat ions , taking s t rat i f i ca tion int o  ac count , yield e s t imates that are 

quite s imilar to tho s e  de rived f rom the mo re gene ral formula used here . 2 

l As a resul t o f  omi t t ing the f ini te population correction fac tor , the samp ling 
erro r  will b e  s omewha t overes t imated . 

2 Be t ty D .  Maxfield , Nancy c .  Ahern , and Andrew W .  Spisak , Science, Engineering 
and Humani ties Doctora te s in the Uni ted State s : Z 9 7 7  Profi le (Wash ington , D . C . : 
National Academy o f  Sc ience , 1 9 7 8 )  pp . 7 8- 7 9 . See comparison o f  sampling 
erro r s  based on ( i )  a s imple random sample , and ( i i )  the s t r a t i f ied random 
sample , for the 19 7 7  Survey o f  Do cto rate Rec ip ien ts . 
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TABLE B-1 Estimated samp l ing errors ( in parentheses ) for selected s tatist ics 
on doct oral women scient ists in ind us try , 1977 

Men Women 

% Emp loyed in bus iness / indus t ry 
All Ph . D . s 25 . 4  (0. 3 ) 7 . 0 (0 . 3 ) 
New Ph . D . s 25 . 1 ( 0 . 9 )  9 . 1  (1 . 0 )  

% Women among Ph . D . s  in indus t ry 
Engineering , mathematics , 

and phys ical s ciences n/a 1 . 9 (0 . 2 ) 
Life sc iences n / a  4. 8 ( 0 . 6 )  
Behavioral & social sciences n / a  9 . 5  (1 . 5 )  

% Dist ribut ion o f  doctoral sc ient i s t s  
and engineers i n  indus t ry 
by primary work act ivity 

Management of R & D 2 7 . 7 (0 . 6 )  13 . 5 ( 1 . 5 )  
Bas ic research 6 . 7 (0. 3 )  14 . 8  ( 1 . 5 )  
Applied research 25. 5 (0. 6 ) 29 . 3 (1 . 9) 
Development 16 . 3 ( 0 . 5 )  7 . 0  (1 . 1 ) 
Management of non-R & D 9 . 5  (0 . 4 )  4 . 6  (0 . 9 ) 
Other act ivities 14 . 3  (0. 5 )  30 . 9  (2 . 0) 

% o f  Ph . D . s in industry who 
earned doctorate from pres-
t igious department 

1970-1976 Ph . D . s 40. 6 ( 1 . 0 )  40 . 9 ( 2 .  7 ) 
1975-1976 Ph . D . s only 39 . 5 ( 2 . 0 ) 37 . 8 (4 . 5 ) 

% of recent Ph . D . s  in industry 
who had received pos tdoctoral 
training 

Physics 39 . 9  (4 . 2 )  12 . 8  ( 7 . 3 ) 
Chemis t ry 38 . 0  (2 .  2 ) 30 . 4  ( 4 . 3 ) 
Medical sciences 4 1 . 2 ( 4 . 7 )  23 . 0  (10 . 9 )  
Biological s c iences 37 . 0 (3 . 6 )  45 . 3  (8 . 4 ) 
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Sampling errors for med ian salaries . Samp ling errors were computed for 

all median sa lary f igures shown in Part 1 of this report . 3 The samp l in g  

error est imates , again assuming a simple random s ample , were computed as 

follows : 

1 .  S ince the median is the estima t ed 50th percen t ile figure , 

the sampling error for p = . 50 was calculated : 

2 .  The above result ed in an upp er and lower bound on . 5 0 .  Multipl ied 

by 100 , thes e  were translated to upper and lower percenti les . 

3 . The salari es assoc iated with the upper an d lower percen t i le 

f igures were then calculated , providin g  a two-thirds confidence 

inte rval for the median salary . 4 

Example : The estima t ed median salary in 1 9 7 7  for 
recent women Ph . D . s in industry is $2 2 , 100 (Tab le 
1 . 1 0) . This is based on a sample of 305 such 
women . In this case , the sampling error f or p = . 50 is : 

. 0 3 

Given that p = . 5 0 + . 0 3 ,  the upper an d lower perc en t i l es 
of interest are ( .05 - . 03 ) 100 and ( . 05 + . 0 3 ) 1 00 or the 
4 7 th and 5 3rd percentiles . Next , the 4 7th and 5 3rd 
percentile salar ies for the recent women Ph . D . s are 
computed-- $2 1 , 900 and $2 2 , 400 . The two-th irds confidenc e 
in terval for the estimate of $ 2 2 , 100 is thus $ 2 1 , 900-
$2 2 , 400 . 

3Tbe procedure for estimat ing sampling 
Mo rris H .  Hansen , William N .  Hurwit z , 
Methods and Theory , vol .  1 (New York : 
pp . 44 8-44 9 .  

errors of med ians was der ived from 
and Will iam G .  Mad ow , Samp Ze Survey 

John Wiley & Sons , In c . , 1 9 5 3) , 

4For readers not famili ar with this term , a two- thirds conf iden ce interval 
is the interval from one standard error or sampling erro r  below the 
estimate to on e standard error ab ove the estimate . With two-thirds or 
6 7  p ercent c onf idence , the interval includes the average result that would 
have been ob t ained fro� all poss ible samples of the s ame desi gn . 

4 9 
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I t  sho uld be  noted tha t the con f i dence inte rvals for the median 
salaries are generally no t symme t r i c . This  is  be cause the salaries tend 
to be more var iable above the med i an than below the median . 

Tab le B-2 below shows the e s t ima ted con fidence intervals for median 
salaries that appeared in text Tables 1 . 7 -1 . 9  and Figures 1 . 3-1 . 4 .  

TABLE B-2 . Ea t i  .. ted con f idence intervals for median salaries , doctoral scien t i s t s  
and eugiueera in ind us t ry  

( $  in tho usa nda ) 

Median 2 / 3  Con f ide�ce 
FrOl!l : salary int e rval 

TABLE 1. 7 1 9 34-1957 Ph . D . s :  
All f ields ( 1 9 7 3 )  Men $28 . 1 $27 . 9-28 . 4  

Women 2 2 . 3  21 . 7-2 2 . 9  
(19 7 7 )  Me n  37 . 7  3 7 . 3-38 . 0  

!MP fields ( 1 9 7 3 )  Men 2 7 . 7  2 7 . 4-2 8 . 2  
Wo•n 2 2 . 1  2 1 . 2-22 . 7 

( 1 9 7 7 )  Men 3 7 . 4  36 . 8- 38 . 0  
Li f e  sciences (19 7 3 )  Men 2 8 . 9 2 8 . 3-29 . 6  

(19 7 7 )  Men 37 . 8  36 . 6- 38 . 9  

19 58-1969 Ph . D . a :  
Al l  fie lds ( 1 9 7 3 )  Men 22 . 8  22 . 7-2 2 . 9  

Women 20 . 5  20 . 2 -20 . 8  
( 1 9 7 7 )  Ke n  31 . 4  31 . 2-31 . 6  

Women 27 . 5  26 . 6-28 . 2  
EMP fie l ds ( 1 9 7 3) Men 2 2 . 7  2 2 . 6-22 . 8  

Women 20 . 4  20 . 0- 2 0 . 8 
( 1 9 7 7 )  Men 31 . 3  31 . 1- 31 . 5  

Wo•n 2 7 . 2 2 6 . 3-27 . 9  
Life sc iences (197  3) Men 2 3 . 1  22 . 8- 2 3 . 4  

Women 1 9 . 7 1 9 . G-2 0 . 4  
( 1 9 7 7 )  Men 32 . 0  30 . 8- 32 . 6  

Women 26 . 9  25 . 7-2 8 . 5 
Behavioral and 
social sc iences ( 1 9 7 3 )  Ken 2 7 . 7 2 5 . 9- 2 9 . 0  

1 9 7G-1972 Ph . D . s :  
Al l  f ields ( 1 9 7 3 ) Men 1 8 . 7 1 8 . 6-18 . 8  

Women 16 . 3  15 . 7-16 . 9  
( 1 9 7 7 )  Men 26 . 8  2 6 . 5-27 . 1  

Women 24 . 0  2 3 . 2-24 . 4  
!MP fie lds ( 1 9 7 3 )  Men 1 8 . 7 1 8 . 6-1 8 . 8  

Wo•n 1 6 . 4  1 5 . 7- 1 7 . 0  
( 1 9 7 7 )  Ken 26 . 8  26 . 5-27 . 1  

Women 2 3 . 5  22 . 5-24 . 1  
Life sciences ( 1 9 7 3 ) Men 1 7 . 7 1 7 . 5-17 . 9  

Wollll!n 14 . 8  1 4 . 3-1 5 . 5  
( 1 9 7 7 )  Ken 2 5 . 6  2 5 . 1-2 6 . 1  

Women 2 2 . 3 2 1 . 7-22 . 9  
Behavioral and 
social sciences ( 1 9 7 3 ) Ken 20 . 2  1 9 . 0-20 . 8  

Women 1 7 . 5  1 7 . 2-1 7 . 8  
( 1 9 7 7 )  Men 2 9 . 8 2 8 . 5 - 30 . 9  

Women 30 . 4  2 8 . 6- 3 2 . 1  

•There i s  2 / 3  or 6 7  pe rcent conf idence that the interval includes 
the va lue being es t ill8ted . 
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TABLE B-2 . 
( cont inued ) 

From : 

nGURE 1 . 3  

TABLE 1 . 8  

Est imated confidence intervals for median salarie s , doctoral s c ien t i s t s  
and engineers i n  indus t ry 

1 9 34-1957 Ph . D . a  

1958-1969 Ph . D. s  

197G-1972 Ph . D . s  

1973-1974 Ph . D . s 

1 9 75-1976 Ph. D . a 

All f ields 
2 years experience or leas 

3-5 yaara 

6-9 years 

lG-14 years 

15-19 years 

2G-24 years 

25 years or more 

EMP fields 
2 years experience or leas 

3-5 years 

6-9 years 

lG-14 years 

15-19 years 

2G-24 years 

25 years or more 

Life sciences 
2 years experience or leas 
3-5 years 

6-9 years 

lG-14 years 
15-19 years 
20-24 years 
25 years or more 

Behavioral & social sciences 
3-5 years exper ience 
6-9 years 
lG-14 years 

Men 
Women 
Men 
Women 
Men 
Women 
Hen 
WoMn 
Hen 
Women 

Men 
Women 
Men 
Women 
Hen 
Women 
Men 
Women 
Hen 
Women 
Men 
Women 
Men 

Men 
Women 
Men 
Women 
Men 
Women 
Men 
Women 
Men 
Women 
Hen 
Women 
Men 
Women 

Men 
Men 
Wo•n 
Men 
WoMn 
Men 
Men 
Men 
Men 
Wo•n 

Hen 
Men 
Men 
Women 

($ in thousands )  

Median 
salary 

$ 3 7 . 7 
30 . 0  
31 . 4  
2 7 . 5  
26 . 8  
24 . 0  
24 . 2  
2 1 . 3  
21 . 6  
2 1 . 2  

2 1 . 0  
1 9 . 5  
2 3 . 0  
20 . 9  
2 6 . 8  
2 5 . 4  
30 . 3  
2 8 . 2  
33 . 1  
2 7 . 2  
35 . 4  
2 8 . 4  
37 . 6  

21 . 2  
20 . 5  
2 3 . 0 
2 1 . 6  
26 . 9  
24 . 6  
30 . 3  
2 5 . 7 
32 . 7  
26 . 8  
35 . 0  
2 8 . 3 
37 . 5  
30 . 4  

$ 19 . 3  
2 2 . 9  
20 . 5  
2 5 . 7 
2 3 . 1 
30 . 3  
35 . 8  
36 . 2  
37 . 6  
2 8 . 2 

2 3 . 2  
2 7 . 8 
31 . 4  
30 . 2  

2 / 3  Confidence 
interval 8 

$ 3 7 . 3-38 . 0  
2 7 . 9- 31 . 6  
31 . 2- 31 . 6  
2 6 . 6-2 8 . 2  
26 . 5-2 7 . 1  
2 3 . 2-24 . 4  
24 . 1-24 . 4  
2 0 . 8-2 2 . 3  
2 1 . 5-21 . 7  
20 . 7-21 . 6  

20 . 8-21 . 2  
19 . 0-20 . 0  
22 . 8-2 3 . 2  
20 . 6-21 . 3  
2 6 . 6-2 7 . 1  
24 . 5-26 . 4  
30 . 2- 30 . 4  
2 6 . 5-29 . 2  
32 . 7-33 . 5  
2 6 . 3-28 . 9  
35 . 0- 35 . 8  
2 7 . 5-30 . 3  
36 . 9-38 . 3 

21 . 0-21 . 4  
1 9 . 9-21 . 1  
22 . 9-2 3 . 2  
2 0 . 9-22 . 1  
2 6 . 7-2 7 . 2  
2 4 . 0- 25 . 8  
30 . 1-30 . 4  
2 5 . 1-26 . 9  
32 . 4-33 . 1  
2 5 . 3-2 8 . 1  
34 . 5- 35 . 4  
2 7 . 4- 30 . 1  
36 . 9- 38 . 2  
29 . 0-31 . 9  

$18. 8-19 . 8  
22 . 5- 2 3 . 3 
19 . 9-21 . 1  
2 5 . 3-26 . 3  
22 . 3-24 . 2  
30 . G- 30 . 6  
35 . 3- 36 . 5  
35 . 3- 37 . 4  
35 . 9- 39 . 0  
26 . 1- 30 . 0  

2 2 . 2-24 . 7  
2 6 . 6-2 9 . 5  
30 . 6-32 . 5  
2 9 . 6- 32 . 2  

8There ia 2 / 3  or 6 7  percent confidance that the interval includes 
the value being ea t imated . 
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TABLE a-2 . 
( cont inued ) 

Eat iaated con fidence intervals for median salaries , doc toral scien t i s t s  
and engineers i n  indust ry 

( $  in 

Me d i an 
From: salary 

TABLE 1 .  9 EHP f ields 

Performance o f  R&D 
2 years experience or leas Ken 2 1 . 4  

Women 2 1 . 2  
3-5 years Ken 2 3 . 2 

Women 2 2 . 4  
6-9 years Men 2 6 . 0  

Women 25 . 2  
lG-14 years Ken 2 8 . 9 

Women 26 . 3  
15-19 years Ken 30 . 0  

Women 2 5 . 1  

Management of R&D 
3-5 years Ken 2 3 . 4  

Women 1 8 . 8  
6-9 years Ken 30 . 0  

Women 2 3 . 9  
lG-14 years Ken 32 . 0  

Women 2 5 . 8  
15-19 years Ken 36 . 1  

Women 34 . 4  

1There ia 2 / 3 or 6 7  percent conf idence t ha t  the interval includes 
the value being e a t iaa t e d .  

52 

thousand s )  

2 / 3  Con f1 dence 
inte rval 8 

2 1 . 1-21 . 6  
20 . 8- 2 1 . 5  
2 3 . 1- 2 3 . 4  
2 2 . 1-22 . 8  
25 . 7-26 . 2  
24 . 5-26 . 3 
2 8 . 8-2 9 . 2  
25 . 0.. 28 . 4  
2 9 . 5- 30 . 3  
24 . 5-26 . 3 

2 2 . 6-24 . 3 
1 8 . 1-20 . 6  
29 . 6- 30 . 3 
2 3 . 2-31 . 0  
31 . 5- 32 . 5  
2 5 . 2-27 . 5  
35 . 6- 36 . 5  
33 . 0.. 36 .  2 
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APPENDIX C 
DEFINIT ION OF FEDERALLY EMPLOYED 

SC IENT ISTS AND ENGINEERS 

For the analyses in Part 2 of this repor t , scien t ists and engin eer s  

were defined a s  individuals who had earned degrees i n  scienc e and 

engineering and who were emp loyed in selec ted sc ien t if ic , en gineering , 

1 o r  admin istrat ive pos itions , accord ing to the Central Personne l Dat a  File . 

Degree criteria . On ly those persons who had earned a bac calaureate 

o r  higher degree in a science or engineering field were selected . The 

a cademic d isc ipline codes that were included are shown in Tab le C-1 . 

I n d ividuals with professional degrees in med ic ine an d law as the ir highes t 

degree were not inc luded . 

Occupat ion criteria . The populati on was further res tricted to p ersons 

emp loyed in selected p rofess ional sc ientific and engineer ing positions 

or in certain administrative ca tegories . The occupational codes and 

corresponding titles are listed in Table C- 2 . 

Primary j ob f unction . Those engaged primarily in c l in ical practice , 

as ind icat ed by "fun ctional classification :' ,  wer e excluded from the 

analyses . 

l the file , whi ch is maintained by the Office o f  Personnel Management , is 
b r iefly desc ribed on page 3 of th is report .  
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TABLE c- 1 Definit ion of Science and Engineering F�elds* 

Name o f  Field 

Mathema t ics / s t a t is tics 

Mathemat ics , general 
S ta t i s t ics , mathemat ical & 

theore tical 
Appl ied mathemat ics 
Other , related 
Operat ions research 

Compu ter s c iences 

Computer and informat ion 
sciences , general 

Info rmat ion sc iences & 
sys tems 

Data process ing 
Computer p rogramming 
Sys tems analys is 
Other , related 

Physics 

l'nysic'B , gene ral 
(excluding biophysics) 

Molecular phys ics 
�uc !ear phys ics 

Chemis t ry  

Chemis try , general 
( excludes b iochemistry ) 

Inorganic chemistry 
Organic chemis try 
Phys ical chemistry 
Analyt ical chemis try 
Pharmaceut ical chemistry 

Other phys ical sciences 

Phys ical sciences , general 
As tronomy 

As t rophysics 
Atmospher ic sc iences & me teorology 
Geology 
Geochemistry 
Geophys ics & seismology 
Earth s ciences , general 
Paleontology 
Oceanography 
lie tal lurgy 
Oth er ,  relat ed 

1 7 01 

1 702 
1703 
1799 
0507 

0701 

0702 
0703 
0704 
0705 
079 9 

1902 
1903 
1904 

1905 
1906 
1907 
1908 

1909 
1910 

1901 
1911 
1 9 1 2  
1 9 1 3  
1914 
1915 
1916 
1917 
1918 
1919 
1 920 
1999 

Name of Field 

Engineering 

Engineer ing , general 
Aerospace , aeronaut ical , ast ronaut ical 
Agricul tural 
Bioengineering and b iomedical 
Chemical engineering ( includes 

petroleum ref1n1ng) 
Petroleum engineering (excludes 

pet roleum re f ining ) 
Civil , cons truc t ion , transportat ion 
Electrical , electronics , communications 
Mechanical 
Geologi cal 
Geophysical 
Industrial & aanagement 
Metallurgical 
Materials 
Ceramic 
Text ile 
Mining , mineral 
Engineering physics 
Nuclear 
Engineering mechanics 
Environmental , sanitary 
Ocean 
Engineering technologies 

( B . S .  & higher ) 
Other , related 

Agricultural sc iences 

Agriculture , general 
Agronomy ( f ield crops , crops 

management )  
Soils sc ience (management , 

conservat ion) 
Animal science (husband ry) 
Dairy science (husbandry ) 
Poul t ry science 
Fish , game , wildli fe management 
Hort icul ture ( fruit , vegetable 

production )  
Ornamental hort iculture 

( floriculture , nursery science ) 
Agricultural , farm management 
Agricultural economics 
Food sc ience , technology 
Forestry 
Natural resources management 
Agricul ture , fores try technologies 

(B . S .  & higher) 
Range management 
Other , related 
Environmental des ign , general 
City , community , regional planning 

('ode 

0901 
0902 
0903 
0905 

0906 

0907 
0908 
0909 
0910 
0911 
0912 
09 1 3  
0914 
091 5 
0916 
09 1 7  
0918 
0919 
092C 
0921 
0922 
0924 

0925 
0999 

0101 

0102 

0103 
0104 
0105 
0106 
0107 

0108 

0109 
0110 
0111 
0113 
0114 
0115 

0116 
0117 
0199 
0201 
0206 

*Based on the " academic discipline" of highes t degree earned , as ind icat ed in the Central PE:raonnel Data File . 
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TABLE C . l  (continued )  

Biological sc iences 

Biological , general 
Botany , general 
Bac t e riology 
P l ant pathology 
P lant pharmacology 
P lant phys iology 
Zoology , general 
Pathology , human & animal 
Pharmacology , human & animal 
Phys iology , human & animal 
Mi crobiology 

Aaat:illll}' 
His tology 
Biochemis t ry 
Biophysics 
Molecular b iology 
Cell biology (cytology , cell 

physiology ) 
Marine b iology 
B iometrics , b iostatistics 
Ecology 
Entomology 
Genet i cs 
Radiobiology 
Nutrit ion ,  scient i f ic 

(excludes nutrition in 
home economics and d ietetics ) 

Neurosc iences 
Toxicology 
Embryology 
Wi l d l i fe b iology 
Other , related 
Foods , nut rit ion 

0401 
0402 
01.03 
0404 
0405 
0406 
0407 
0408 
0409 
0410 
0411 
0412 

041 3  
04 14 
0415 
0416 

0417 
0418 
041 9  
0420 
0421 
042 2  
042 3  

04 24 
04 25 
'J426 
04 2 7 
0498 
0499 
1 306 

5 5  

Social ac iences 

Psychology , general 
Experimental p sychology 
Clinical psycho logy 
Psychology for counsel ing 
Soc ial psychology 
Psychome trics 
Statis t ics in psychology 
Industr ial psychology 
Developmental psychology 
Phys iological psychology 
Other , related 
Family relat ions , child 

development 
Social sc iences , general 
Anthropology 
Archaeology 
Economics 
Geography 
Poli t ical science , government 
Sociology 
Criminology 
Internat ional relat ions 
Afro-American cultural stud ies 
American Indian s tud ies 
Mexican-American cultural s tudies 
Urban s tudies 
Demography 
Other , r elated 
Communications , general 
Linguis t ics 
Area studies 
Public admini stration 

Biological and phys ical aciences & 
engineering , general 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2099 

1 305 
2201 
2202 
2 203 
2204 
2206 
2207 
2 208 
2209 
2210 
2211 
2 2 1 2  
2 2 1 3  
2 2 1 4  
2215 
2299 
0601 
1 505 
0301 to 0399 
2102 

4 902 , 4904 
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TABLE C- 2 Occupational Titles Included in the Federal Employment Analyses 
(only for those with degrees in sc ience and engineering ) 

PROFESS IONAL 
CODE TITLE CODE TITLES 

1 510 Act uary 0406 Agri cult ural extens ion 
1 5 1 5  Ope rations research 04 34 Plant pathology 
1 5 2 0  Mathemat ics 0436 Plant protection&quarant ine 
1 5 2 9  Mathematical s tatis t ician 04 37 Hort i culture 
1 5 30 Statistician 0454 Range conservation 

0457 Soil conservation 
0460 Fores try 
0470 Soil s cience 

1 310 Physics 0471 Agronomy 
04 75 Agricul tural management 

1 320 Chemistry 0480 General fish & wildlife 
0482 Fishery biology 

1 30 1 Gene ral phys ical s cience 0485 Wildlife refuge management 
1 3 1 3 Geophysics 0486 Wild l i fe b iology 
1 31 5  Hydrology 0487 Husbandry 
1 32 1  Met talurgy 
1 3 30 As t ronomy & space science 1 306 Heal th physics 
1 340 Me t eorology 0401 General b iological science 
1 350 Geology 0403 Microbiology 
1 360 Oceanography 0405 Pharmacology 
1 3 7 2  Geodesy 0410 Zoology 

041 3  Phys iology 
0414 Ento1110logy 

0 801 General engineering 0430 Botany 
0803 Safety engineering 0435 Plant physiology 
0804 Fire prevent ion engineering 0440 Genetics 
0806 Materials engineering 
0810 Civil engineering 
0819 Sanitary engineering 0101 Social sc ience 
0830 Mechanical engineering 0110 Economis t 
0840 Nuclear engineering 0130 Foreign affairs 
0850 Elec trical engineer ing 0131 International relat ions 
0855 Electronics engineering 0135 Foreign agricultural affairs 
0858 Biomed ical engineering 0140 Manpower research and analys is 
086 1  Aerospace engineering 0150 Geography 
0880 Mining engineering 0180 Psycholo.,gy 
0881 Petroleum engineering 0184 Sociology 
0890 Agri cultural engineer ing 0190 General anthropology 
0892 Ceramic engineering 0193 Archeology 
089 3 Chemical engineering 1370 Cartography 
0894 Welding engineer ing 1 3 7 3  Land surveying 
08CI6 Industrial engineering 002 0 Community planning 

ADMINISTRATIVE 

0 301 General clerical & 0342 O f f ice services management 
administrat ive 0343 Management analysis 

0 3 30 Digi tal computer sys tems 0345 Program analysis 
0 3 34 Computer specialist 0346 Logistics management 
0340 Program management 0391 Communicat ions management 
0341 Administrat ive off icer 0132 In telligence 

01 36 Internat ional cooperat ion 

5 6  
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