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ABSTRACT 4
N. ,

,An analysis.'of salv. differentia4s shows that
although women and raciql.or'ethnic minorities in tbe federal.Civil
'Service scirce and engineering workforce earn less than their Male
and whitr counterpart.)the differentials aremuch less than those
shown by other studies foi other cccupations in the economy. These
results show that: (1) salarLdWerentials are lbwer ara01.19,:
scientists and engineers regalk-dISs of sector of employment; (2)

differentials between men anerwoomen and among racial/ethni:c groups in
alL occupations'are narrower within the Civil Seriice than outside

'it:- or (3) the differentials are narrower for federally employed
scientists and engineers than for this wonrkfcirce in other sectors.
Numerous charts, graphs, and tables illustrate this.reyort, and
technical notes and,formillas are included. (Author/MSE)
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Summary
:

-Salary-differentials be ffeen men and worhen
and among racial/Ohnic groups have been noted
by .many 'studies of .occupations In the United
States. These snipes typically show that, before
accounting tor differences in characteristics such
as work experience and education, males earri-50
percent to 80 percent more thlm women, and
whites earn 35 percent to 65 percent More than
blacks. Even oft, er accounting for cl9raCteriStic
differences, these studies show men arning 24
percent to 63 percent more than wo n,- and
Whites earning 22 percent to 43 percent mAre than
blacks.'

$alark differentials also exist mohg these
groups, yithin the popufationpf federally employed
scieritiSts and engineers.the grouk constituting
the focus of this study...in late 1977 the average
salary of federally eniPloyed women stientists
arkd erigineerswas three;-fourtbs that of men. De-
pending on ethoic group, the average salary of
minority acientistA arid engineers was between 0
percent and 13 .perbenIless than that 'of whites.
However, factors,such as exPerienceoccupation,
education, arid geographtc arekof employment
explain about 60 percent of the. male4male
differential.and,abolit one,-third of theinitiOrity/
nonminority differential. After controlling for
these char`ncteristics, the differentihl narrows to

' -The variations in percentages reflect differences in sem-
pies, timing. and research methods among the studies reviewed.

!

.0

8 percent by sex, and 5 percent to 7 percent-by
minority.group.

This analysis of salary diff eren tials shows that --
although women and- racial/ethrric minorities in
the Civil Service Science-and engineerrng (S/E)
work folce earn less tharj their .male. and 'white_
counterparts, the differentials aKe much less than
ttioSe shown by other studies for other Occupa-
tions. in the economy.; These -reprilts show that:
(a) salarY differentials are low'er among scien-
tists and engineers 'regardless, oLsector of em-
ployMent; (b) .differentials between 'men and
women and am4g racial/ethnic groups ,in all
occupations are riclirrower within the Civil Services
than outside it; or .(c) ihd differentials are nar-
rower for federally employed scientists. and en-
gineers tha.ri for S/E.employees in other settors.

Introduction -vet.

Fethai& end minbOty popuiatisms are impor-
tant reaources within our society. A large bodY ,

NoT1Ttera1ure.shows1 however, that in the eggre-
ferikales arid inernbers of minority popula-

tionsparticularly black; Indian, sand Spanish-
\ surnamed populationshave been "underrepre-

sented" in- the work place,2 and that those who
are employed have been pliid less than males and
members of noriminority, populationsnotably
members of the white population. Earlier studies

Unti.-rreprese ntetfon is defined relative to the evadable
labor pool. ! 4

(Prepared in the Utifization Studies Group, Division of Science Resources Studies)
For sale by the Superintedent of Documents, U.S. Government Printing Office
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';F-und'ertaken by. the Natio.nal500006.;:tiV.04nOtt

iracate urgierrepreseMat1o!v,i:i4Ver,;
$alaries for Amples and minorities ,

ations,-al though-the-pay differenticitirapPf*fo`
8IntAtler,thr those #18.8r.M$9,4PYV079,.ccuNI.7

ti9Pq. . : _

.. As #Inplor emR4Ver bf...:69,100.4,44(lown#,)
the Federal Goftliinent' trii:aftneilt.df, 'Women
tAnd minorities 1 lgnittcarit IU ,ishificapt beoaime
iie Federal CivilService is .thpiQrkiestsingle 6/E
employer And..bcauSethe Federal Ooyervirpent
should be aleaderin ecititable treatment el men
and minorities fttitids` of emplement;

This Study eareines patterns of . empleytnent
'and pay*for female and minoritY scientists rid
engineerS. in the Fedval ,Government, Earnings
differentials serve as hemajor focus. Using data
obtained from the Civil Service Commission's
Central Personnel Data File' coverjng harac-
terisUcsof 6otne.176,000 scientists and .engineprs
employed by the Federal Government in October
1977, this study describes:tobserved d'fferentials
in earnings between men anti women nd among
race/ethntc groups by- controlling f r factors
hypothesized to affect earnings.'

'Nutippal Science Foundation., Weinen-end M
Scknoe and Engineering (NSF 77-304) -(Washin
Sent. 01. Dkumentp, U.S. Government Printing 0

A dnrintion of the items contained ip the, dal
those use(l in,the analysis of .salary'-differentitils o
the technical nntes.

norities in
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-were .wotur,.'a pfgo .it:w10.)::.cf4.7)'.(90d. onlyQTit"efg iil -0.0Q 0.1,:PbUt,444,013,010. ''','

.411-(i 3,.5 percent of Italie è denfists ands engineers
i4..:06.-bqOPOir d indufry ector in 1976, the
'Closest-year 10 whlch ccqnparable data are avail-

..: 01 e ..:

When time S/E eMploymeiVigures ti.reifurther
.crosa,cjassified occupatiena.1: gi onp, ,..othet
distinOtions are Observjlble, .A,,Mong ihoe4s qr
small .propertien of Worilim 0),:aployed*
nears., only in Slate ara.)P.Pa).,i44#49w, ,-
..tomen make uP 'ppircen.t..P
engineerini3 work 'forge..FW o*paxliCkP0:,?11.
of wornen in engineering:1#' till 46ctor§ -par*

fik

i
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with the heavy represeritatiOn of 'engilieert
the S/E work force (62 percent of the total), i cOn-
tributes to the low percentage of woli in the

, total S/E Popuhition.. ;

An examine tion'of the data for scientists alone
shows that women.maite up 10/p9roept (If the,

rederalWork force, ,he lop'est of thy.sector tabu-
lated. ThiS small fraction of women scientists in .: >1'
the Federal Governmenecan in Part b attribu ted

Chart 1. Employment of scientists a d engineers by sector of employment and sex: 1976
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to the low,percentege of ,womeil Lifir cientists hT
-this settorN4. ,

F,MPLOYMENTIV RACE/ETHNIC 010,1,IP
4

AmonK scientists and enghieers empleyed by
.the Federal Governmentt 8.5 percent Ikere classi-
fied as belonging to,a minority racial or ethnic,
greup in October 1977 (chart 2), Completely com- .
parable data are not available for other sectors
of the economy, but similar data fO'r these sectors

, are also shown in chart 2." Despite alb noncom-,
parable data, it appears that the Federal Govern-
ment employs prepOrtionally more minorities
than any sector besides Stab and local ,govern-
merits. Foy example:1 out of 5 black scientists
and engineers is employed by the 'Federal 'Gov-
ernment, compared to.1 out of 12 white scientists
and engineers.

,ecular Paiterns of Utilization

When examined by age group, patterns emerge
which might indicate that rade/ethnic group and
sex differences in Civil Service employment of
scientists 'and engineers are decreasirig (chart 3). .

For,qaMpre., women represent 27 pheent and 15 .

percent, respectively, of the two youngest age
groups, 'far above their overall representation in .
total-8/E employment (5 percent)..A critical ques-.
Om). in deteniring whether the futnie Civil
Service work forcewill have a higher p'reportion
Of woMen is whether these yomiger wemen will
remain in the Federal service. Available data .

.show that women constituted 12.4 percent of new
hires, in 1976, bnt made up on y 7.9 percent of

This reflects the prOportiOl 1143flteF representation in
the .Federal life scientist work force of occupations such as
range and forest managers; which.tireiypicdlly male-dokihmted.

The.data for other 6ectors tire froin National Science Foun%
Characteristics of Experienced Scientists and Engii-

.-neers, 1976 IDeteiled Statistical 'Tables) (NSF 78-30)
(Washington, D.C.,1970). These data do not inclUde scionlists
end engineers who entered the labor force after 1970 and do'
net inClude Spanish-surnamed,S/E workers Whose 'racial desig-
nation is "While/Gaucasian." The.fermer exclusion probably
leads to an underStatement of employment of minorities and
women in these secters relative to the Fedaral Government.
since the representation of these groups in S/E graduating.

° classes has generally been increasing sinCe 107(). The latter
exclusion clearly -leads to 'an understatement of the propor-
tion of minorities reporlêd for other sectori-Telative to the
Federal Government.

After subtracting all Spanisp-surmuned scientists and en-
Jinders from the Federal Government esthliate the'representa-
lion of 'minorities is at least equal to that of the other sectat's.

Cheri 2,4irehooll npekini worlilorce lit W130,10
enlpicler POO minority group: 4976

Federal ,
Government

Businegt
Industry

Educattonal
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SOURCE: National Sclence, Foundation

,scie9tists and eneneers whe left ederal GoVern-
ment employment in 1977. Co ti uation of sudh a
relative gain should produCe i edually increas-

employment in
k force: October 1977

- Chart 3. Women and minority
Civil Service stience/engindering ydro
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ing proporttob etromen tic,ientlds'a0d.en.811-teer's
in the Federal_ GevertitnePt: '

_ hie...data QILCIvil Serviqe erapLovnent 15S, ethnie
grodp,and ageplso show-an incr.ease in minority
'elnployment in the .younger grodpi, tAlthongh it
is llot a8 clear or,a,p striking as the increase in the..
)roportfon of woolen. Minorities represented
over 20 percent of new hires in 1970, but only
,about 7 percent of separations.

V.
ialary Differentials

s

.
HY SIN

Overall, male scientists and engineers employed,
in'the Civil Service earned about 25'percent more
in 1,977 than corm/arab-le fernalqs. ($27,000 vs.
$21,600)/. When groupod by occupVion, salary
differettialsànged from '10 per.cent for life Sci-
entists to 33 percent 1,6r physical scientists (chart
4). These two S/E occupational categoriemye e
alsoThe lowest and highest, renoctively, in ter

, of overall-Mean salarY'.
When classified ,Iby level ol,education, the

earningsAifferential is more clearly in favor of
:men with bachelor degrees and no deOees, 30
percent and 32 _percent, respectively, a%I gen-
erally narrows with increasing attainment (c-Eart 5).

' 13Y RACE/ETIINI GROVP

N`onm,inority ci'enkists and engineers earned
about 11-percent more than blacks, 13 percent

Chart 4. Mean salary of Civil Service scientists and
.engineers by occupation and sex: Ociober 19774

Social
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more than those with Spani; h sUrnames, and
percent,More than members of other mino-rity

groups (Asians, American Indians, and other6),
These,differentials are abont one-half, :or less,
those reported between Men aka women, As in
the case.with Women: the salary gap favoring
whites ever minorities generally increases at
lower levels of education (chart 0).6.

Method )

This section assesses the, e.).ctrit Particular !sac-
torse.g., age, education, location, type of work
activity, and other characteristicscontribute to
observed sex and race differences in earningiof
-federallremploye Scientists and engineed. The
fbctors. examined ,clude: age, length of govern-
ment experience, level of education, minority. .
states (in the-analygis of sex differences), region .

of ern*yment, primary worlitactivity, and Civil
Service tenure status.

--- The analysis disaggregates observed differ.-
ences into two components: (1) the "characteris4.
tics" differencesthe proportion-of the Observed
difference that can be altributed to-the pallicular

" Tli exception i5 the "Otivr minorities" igo.4f, N:vhoso
salary differential is greatest at the master's-degree level anfl
'falls slightly for bachelor's dogrere-holders and for those wilb
no degree.

4

,

4

;
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Chart 6= Mean salary-of Civil Service scientists and
engineers by education level and 'Minority stator 1977
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SOURCE,: Natirat Scionce Foundation.

E3 Nonminorities

op
0.4

c_.

Spanish-surnamed

Blacks.

Othe(minoLities

factors examined inthis study; and (2) the "net:'
or "unexplained difference--)-thedifference
between the ob'served difference and the charac-
terietic difference. The latter differencethe

'"net or "unexplained" difference--refre,cts the
effects of factors other than,' those examined in
this study. Thu's, the "net" difference,can reflect
the effect of sukh excludediactors as job cqndi-
tibns or (4criminatory pra6tices. The mathema-
tical derivaVon for the disaggregation can be
found in the tedinical nRtes, (p. 9),

The method itsed to accemplish this disaggce-
-

gation can be slimmarized in the following steps:
(1) the effects qf The partiftilar factors-ex-
amiped omearnings 1).Y group staws are esti-

.

-mated using multiple regression.Aalysis;
(2) The caefficien,ts derived from (1) are
used to estimate whaj females would haVe
efarned they- had the characteristics of
males, dA;vhat minoritie3-wobu1d have earned
if they had the characteri6ticg of nonminorities.

7 '

1"7 717 7.--;.1'.77,77:t. r 7'7;7. ,7MIY17

()- Thdfearnings estimated it (2) tire sub-
tracted.from the acttol ,earnings of females
(or minoritie) to derivb the ".characteristig"
difference; ,
(41 The "net" or "une.xplainect" differene.e

subtracting.khe"characteyistia"
difference estimated in (3) from thd observed
-sex or Minority group differende, The results
repres'ent differenceS .(between sexes or
between whites and minority groups) in the
way the market evaluates tiecharactbristies
Controlled tor in step ('2).

Empirical Findings . S.

REGRESOCKANALYSIS

The effects of soqiedemographic characteris-
tics on earniiags were estimated usini muhivariate
regression analysis. 'The technical notes (p. 9)
describe in detail the variables- Included in the
analysis. Tables. A andB provideexamples of the
eM irical analysis with sex differentials in earn-
in as illustrations of the methods usecix
, The .results of this regression analy0s indicate

that. \all of the factors considered in the study
have statistically significinit effects-on the earn-
ings of federally employed S/E workers. These
factors account 'for roughly two-thirds of the
obseryed variation in the earnings of Civil Serv.-
ice S/E- workers..

The returns.from education" t-re greater for
fen-ple8 than males. Federally employed women
scientists and engineers 0.ith a Ph.)3: earn 22 per-
cent more, on an average, than comparable women
vJth a master's degree. The differential for men

"is 17 percent. A master's degree ensures 1 3 percent
greater earnings than a bachelor's degree for
females, and 9 iercerit fpr males. The bachelor's
degre ;41older earns 8 percent more, on an average,
than i1 no-degree-holder .for women, but just 4
I)ercenlfpr male scientists and engineers in the
Federal Civil Service.

Federally employed scientistp and engineers
working in tfie Washington, D.C,N.V.--Va. Stand-

, .

" Th-4 full details of this analysis as well as a more detailed
technical developinent of 'the methods used in, this stully can'
be bond iy National Stience FoundiVion, "Women und Minority
Scie lists in the Federal Covernment." forthcoming.

Tl1 returns from education as discu4sed here refer to the
incrmental Arnings for each sox: Although returns
incremental earninvi to a-Ph.D. might be more for females

males, the licAl.qf earnim.3s of male,Ph.D.'s is greater
than (milk Ph.D.'s.

5.
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,ard,Metroyollta
on an avera4e,

-and ,enguaoer§ ortc.in

_ fOlperizenkrY_Ohe
nko're for mates.-This effect May be duo in part to
tpe higher cost of living th the Washington area.
Althongh Civil."Vrvice 'salary -schedules do not
forreallysrecognize this as a criterion for increased
pay there Tatiy be an informal upgeading of

06.0 4:*--tM$A)
n cnnavarOleyoaposts

...onoide- of thiS SMSA-

4.
. '; \'%'. 'W 1'0'4 .'1,4

.Pervicc,:i#,P.,.plated,1 h 49,9 pgrcenpoore sglAry ,

(lb fin avorwitIor f Ow es,W 1..:5-.§Ptlktokt more
, .

for *it 0ift,:0 .ctlathiely comparable salary incrr
-----Tn-et`i(iflastic It -e'd*Ith-increnients-infederal -

.w. l Operie*,4oppared 10,:the sub7Staritially:- ---

. lar
r,er

inCrtgni3f1.0 'frfen associatfia -with age),,.. .-

3.'11)_' OP ,11,11!./13/1:10fRei ft, fitrutlePpgy have a...,

-greater'..4-1WelgftPl Q f, .404 r,ptin.8 lheir work
careers,

Washington,byed employees.
Age,and length-ef Federal GovernMent service

both.h41 posithre Week oti earnings, The squared
valtiqs of both- age 'and length of -Government-
service were used aS independent variables in
the regression equations to lest the hypothesis,
derived' from .human capital theory, that these
variabl6s have a decreasing effect as the age/
exPerienice interval -increases." The coefficients '
of both 1 1%se squared variablestad tl)e expected
negative sign, supPorting this hypothesis. For
female scientiits and engineers in the Ciyil Serv:
ice, one additional year of age -was associated
withl on ,an -avnage,. a 3.6-percent increase .in
earnifigs; 10 additional years generally indicateci
a 32.6-percent increase. For males, an additional
year of age t!sually meant an average sallary
increase of 4.6 percent livhily 10 additional years-
was associated with an ayerage salary increase
of 41.7 percent. A pOssible reason for this sex
differential is the greater likelihood that females
will experience interruptions in their ..,vork careers,
for example when they take time out to raise

. families. Such interruPtIops would make the age
variable a poorer riroxy for work experience for
women than it- is for men. .

The ,s0,C diffetentjal reverse's with the use of
values indicated in the regression equations for
returns to Fed(Yral Government service. Hero, a
year of such-service is associated with 2.2 pekent
more salary for Women scientists and engineer%
and 1.8 perOent for men. Ten yoars additional

Ir

" To depict thi nonlinear effect of experience on earnings,
the following funbtional fOrm is used to des,cribe the earnings
function: ,y= .432. z), where e represents experienv (in
years) and z represehts a vector ql other variables- in the earn-
ings function. The hypotheses derived frdm 'human capital

thebry are -, a> 0 a. 0.
a e

The positive sign of the f irstAerivative and the negative signt
of tile second de,riv.ative produce an earnings Profile in Which
the efaxt of 'experien5e ori earnings is positive at low -values of
e, deFeases jis e increasds, aijd, beyorid some critical value of
e. beconies negative. .

6

IASAGGRE,GAT/CA'TN\WYSIS. .

.After the effects of . the,m0odemographic
factors discussed above' were estimated, observe,d
earnings differences betwetzuMekee,told fo,Pullcs.
and between whites and other'racial/ethnic groups
were disaggregaled into 'characteristic differences
(Wased oh* results tif the regression analyses),
and net (or unexplained differences) (table 1).

Differences betweV irid felpAes
For federally employe

neers, in all -occupati
scientists and engi-

s females .have Eiverage

Table 1'. Estimates of wage differentllsOf scientists and
engineers employed by the Fedeial Government by sex

and racial/ethnic group: _October 1977

4

Group ..

Observed .
dttlerentiala

.

(1)

,

Unexplained
differentlatb
.

Unexplained
diftbrentlai+

. observed
differential

Mste/Femsle: , . , . .

AllS/E occupations 0.25.,
0.07 0.30

Social scientists .0 ,03 . .17

Physical scientists ..., .33 ,17 .51

Matherratical scientists .... .24 ., .10 .40

1.,Ifesclontists ; .18 .05

Engineers ' .31
1

.09 - .30

. ,

Age Groups:
63 and olclet ..I .19 .22 2.22

58-62 .10 .11 1.10

53-57 .19 .16 .83

413.52 .)9 .16 .82

43-47 .20 - .09 .46

38-42 .16 .07 .40

33-37 .09 .04 .47

28-32 .04 % 02 .41

3-27 ---"" .07 .02 .23

22 and younger .16 06 .37

Race/Ethnic Group:
_

Spenish-surnarned i . .13 .06 .46

., Black . .12 ,08 .67

Other minority , .08, .05 .62

11 The cpserved differential Is catcdtated as the male/frate or white/minority
wage ratio minus one. . .

-
.

b The unex.p.,13ined differential is calculated as the estimated female (minority)
wage before adjustment for characteristics differences/actual female (minority)
wage Atte minus one.

Seurce; National Science Foundation based on data of re Civil Service Commission.
...r..
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t earnings th,at are Z5 percent ,lesschaTi males.
6This observed differentiql is lowest ft 'm11111(1
scientists 08 percent) and highest for physical
scientists-(33 percent). After accounting for .the
'cha.4racteristics': difference, the "net" or tmex-_

plained differential falls to 7 percent for S/E
eMployees in all occupations and ranges from 3'
percent for social scientists to 17 percent for
physical scientists. Thus, the characteristics dif-
ference constitutes a large proportion of the rela-
tively small observed sex differential of 20 per-
cent among social scientists, and is a much smaller
share of the observed sex difference of 33 percent
among physical scientists,

When the sex: _iffrontiolp, fire':eNgrAin9c1-by '
age grotip, both the obseryed differences an'd the
Koportion of that difference accounted for 'by

--the characteristies-effeot -tends -to -be-smaller-for-
the younger scientist find engineer, The smaller

or unexplaThed differential at the younger
age groups suggests the. effects of factors that
have not been accounted for in this. study-714ctors
such as differerices in jobpreference, differences,
in natural abilitim or discriminatorY practices-

, or th9 t malegemple salarychfferentials for younger
Federal S/E employees are relatively less serioue
than they are for older age ,grotips.

%Te,ble 2. Estimates of wage differentials by sex and race

1 Source Sample
Observed

dIfferentlala
Unexplained
differentialh

(2)

Unexplained Off-
fefernial 4. OPserved

differential

(3) (2) + (1)

f-
Male/Female

Blinder White workers over age 26, 1967 0.57 - c 0.58 1.02

Cohen Nonprofessional workers aged 22-64 who
Worked 35 + hours per week.1989 d ,54 .73

Fuchs Nonfarm employed workers. 1959 .67 o..57 .86

Malklel and Malkiel Professional WfOr Ina sfngle firm, 1971 .53 .1 .24 .45

Oaxaca White urban wor ra, 1967 9 .40 .74

Oaxaca White. year-round, full-time urban workers,
1980 .79 h .66 .71

1970 .65 h .83 .74

WhIte/Black
..

Male workert over age 25. 1987 i .86 c A3 " 66Blinder
Oaxaca kiale urban workers, 1967 .36 9 .22 .61

(unpubllshbd Male year-round, full-time urban workers.
results) 1960

. 1970-
.66
.53

Nh .28
.56

.56

° Tho observed differential is calculated as the male/female or whltettlack wage ratjo mlnus one.
' b The unexplained differential is calculated ea the estimated female (tilack) wage before a'djustment for characteristics differencris/

actual female (black) wage ratio minus one.
c Control variables: age, geogroPhic region, parental Income, father's education, place of hirth, place grew up. ntimber of siblings,

labor market conditions. geographic mobility. seasonal employment. '
ct Annual hours of work, fringe benefits. absentebjsm. sehlority,%ducation7unlonlzatIon.
0 *Race. schooling, age, city size, marital status, class of work, length of trip to'work.
'Schooling. experience, degree held, flublIcations, marital status, field of study, absenteeism.
g Schooling, potential experience, health, part-tifbe emptbyment, migration, marital status, number of children for females, size of

'Iurban area, geographic region.
h Same as In footnote g minus health.

*ources:
Alan S. Blinder. "Wage DlIcriMinefion: Reduced Form and Structural Estimates."Journat of Human Resources 8 (fall 1973):
438-56-

MalcOlm S. Cohen. "Sex Diff erencesln Compensation."Journal offlu man ResOurces 6 (Fa111971): 434-47.

Victor A. Fuchs. "Differences In Hourly Earnings Between Men itnd Women." Monthly Labor Review 94 (May 19717: 9-15.

Burton Ci Malklel and Judith A. Malkiel. "Male-Feniale Pay Oiffelentlals In PrOfessional Employment." Ametican Economic
RevIeW631Sept. 1973): 893-705. -
Ronald L. Oaxaca. "Male-Female Wage Differentials In Urban Labor Markets." international Economic Review 14 (Oct 1973).
893-709.

"Sox Discrimination In Wages." In Discrimination in Labor Markets, eds. Orley Ashenleiter and Albert flees.
(Princeton, N.J.: Princeton University Press, 1973.)

''The Persistence of Male-Female Earnirgs Differentials." In The DIstribuliOn al Economic Weil-Beim ed.
Juster, (New York: polunibla Uni;:tersity Press, National Bureau of Economic %search, 1977.)
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Co#43orisop.with othfr itu.00L Tim .s0 dif-
feieitces In earnings'surarnarize'd in tablel both
gross and net, are considerably smaller than corn-- Par4 e diffe.ren,esfound instuches of-all sectors
of the economyoz These moke general 'studies

, (summarized in table .2) sho'w 'observed earntngs
differentiali by sex ranging from 51 percent to
05 phrant in favor of men. the ."uneXplained"
differentials range from M percent tO 58 percenC
still much higher than those founcgor this-sludy
of Fedetal S/E- employees. The lower bound of
each of the ranges was found in a study of, pro-
fessional workers'. in a single firm. This mightv
indicate thaCsalary differentials result in large
measure from interfirm differences in reward e
structure, or to ea'rnings differentials between
professional and nonprofessiobal workers. By
focusing on a relatively homogeneous professional
populfttion (scientists and engineers) with a,single
employer (the Federal Government)' the results
of the study summarized in this report shoilld be
expected to show smaller "net" or unexplained
differentials.

Differences by race/ethnic groups
Among racial groups, black scientists and engi-

neers employed by the Federal Government
earn, on an average, 12 percent less than willies.
This- represents. a gross differential slightly less
than that for Spanish-surnamed S/E employees
(13 percent), but one greatur than for other minori-
ties (8 percent). Subtracting the characieristics
differences reduces the unexplained differential
to the, 5-percent to 8-percent range pable 1).

. Comparisons with other studies. 0-nce again,
e differentials for federally employed scientists.

'2 Ronald L. Oaxada,Theory and Measurement in the Eco-
nomics of Discrimination," in Equal Rigtts and Industrial
Relations, edited by Leonbrd J. Ilnusmñn, et. al. (Champaign,
III.: Industrial Relations Roseafth Association, 1977.)
7.\

and engineers urp ceitsiderably smaller than
tfit icpcyt40,10tudie§ 4blacic/white earnings

. difierentials for_yorkers in all sectors of the
-econQMS1. -Grossiffe-relpitils ill -these studies
ranged from 36 petc6nt to 06 percen,t, While unex-
plained Oifferentials varied between 2 2 perc,ent
ancl 43 percent (table `2): '

CONCLUSIONS

The Federal Government,.with fenu'iles
tuting-51 percent of its scientists and .engineers,,
eMploys proportionally fewer wornen scientists 4.

and engineers than any sector of thy U.S. economy,
buCone. The high' proportion of. women among
the younger Civil Service scientists and engineers,
combined with the excess of female new hires
over departures:, i'mplie.s tivt women will make
up an increasing proportion of the Federal S/E
work force.

In 'the case of mindrities, the federal Govern-
ment has the second-best employment record
'among the economic sectors; with 6.5 percent of
its S/E employment classified as belonging to
minority grouvs. this instance, also, the excess
of new.hires over departures implies that minorities
will becorme an increasing prOportion of the Fed-
eral S/E work force.

Compensation of women and minorities within
the Federal Government with-respect to scientists
and. engineers is more uniform than in other sec-
tors of the economy, although there still exist pay
disparities in the Federal sector, which are not
explairied by the, analyIicel methods employed
in this study. These pay disparities may be rela-
tively sniall because (a) salary differentials are
lower among scientists and engineers regardless
of sector of employment; (b) differentials betWeen
men and women and among ,race/et11nic groups
in all occupations are narrower within the Civil
Service than outside it: or (c) :differentials atse
narrower for federally erbployed scientists and
engineers than for S/E employees in other sectors.

4
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Denlographit and EdnOtionaiVinlables.
For this study, the set of characteristic§ controlled for in-

cludes: Occupation, minority greup, education Ri Niel, Civil.
Service tenure status. geographic area of employment, pri-
mary work activity, age of employee, squared age. of ['mem-
ployee._ and length of Federal Coyernmr1 se

While the use of most el these variables in almman c Mal
model is common und well supported in the literature some
are peculiar to this data file. For examPle, it is hypoesizod
that an employee with permanent career civil service tfmure
status, an indicator of a potentially-successful career, will
earn more.thun an employee with career conditional, tempo-
rary or no tenure status. The coding of geographic area of ern-
ployment as a dichotomous variable (employed in ornutside
the Washington. SMSA) is designed to test
the hypothesis that employment in the-D.C. area, where most
agency headquarters are Wooled, positively affects earnings.

The variable Measuring length of government experience,"
although a satisfactory measure of Federal Cevernment work
experience. is a less-than-udequate measure of total work ex-
perience since it does not account for temporarylVithdrawals
from the labor force for nongovernrnent work experience ot
other reasons (e.g., a return to full-time schooling or.
childbearing).

Techigcal Notea

Derivation of Disaggregation Equations
The effects on earnings of the characteristics enumerated

above were estinmted using data for the 170,000 sdentists and
engineers In the Federal work force in 1977. The earnings
function that wns estimated had the form:

'3 This variable measure§ total length of government serv-
ice, but excludes tim0 betweefi sepa.rate periods ef Civil

. Service employment.

0

'11
Tio 4- a tt

1

i Xi] i

Where Y rdpresenis the earnings of the ith Federal S/E em-
ployee (expressed in natural log'aritlinas) Xi.' represents the
value of the jth factor exqmined for tholth Federal $./I.E OM-
ployee, 1.1i represents .3tochastic emir term for th51114ed-
eral S/E 'employee and Bo end oi are parameters of The earn-
ings function. The earnings function Was specified on the
basis of human capIul thaery. These parameters are neeurnecI
to be stable for all 'Federal $/E employnes.

Average earnings of female Federal S/E worlers may then
be expressed us:

,

YF aOF + al F + 82F X2F -+ anF XnF
Who're: RIF, . . nF xepresent the average values.Of
these characteristics for female Federal S/E, employees, and

a2F, . . anF represent the incrementeI effects of these
characteristics on the earning's of female Federal S/E employees.

. Similarly, et Average earnings of male Federal S/E workers
be eynressed:

(b) s7m awl +.81m )71 + 82m .R2m + anm Xnm

The estimate of what females would have earned if they bad
tht characteristics of males (C'Fivi) can be derived by substi-
tuting the yalues of Rjm for the values of Rif in equation (a):'
YFM = alF XlM a21: X2M XnM

The "characteristics" difference (c) is then expeessed as:

VFM a1F (5-(1F R1M) a2F 52M)+

j- 4 anF..0-(nF 5-rtM)
and tIm "not" or "unexplained" difference (n) is expressed as:

N (VF ?M) c (aOF aOM) + 81 ki). "gIM

(82F 820 5-(2M

+-.+ (anF anM) XnM



Table A. Coefficients and F-value for regreesions of salary (log form) 9f fedeially
employed scientists and engineers

.

Independent variable

... Tntal Females dalett

Coefficient F-value 'Coefficient F-value Coefficient F-value

Sex -0.0776080 1378.858 NA NA NA NA

Qccupation: .
EmplOyed at a anoint

scientist -0.1303414 5641.295 -0.0863548 87.390 -0.1359870 5645.074

Employed as a physical
sr:Rallis! -0.1089235 6997,864 .0.1528034 260.612 -0,1050290 tr412.)97

,
Employed as a mathe-

matical scientist . -0.0548971 790.274 -0.0588908 39.407 -0 0523214 849.820

Empl4ed as Mile -
scientist -0.2587896 33481.775 -0.2192807 611.603 .0.2605804 32974.397

..,
.

Minority group atatu:'' 4

Spenish.surnamed . -0.0469997 138.439 -0.0306655 2.596 -0.0472708 135 019

Black -0.0808726 996.393 -0.0600097 ' 70.249 -0_0831385 900.271

Other minority (Asian, , .

American Indian,
Mc.) -0,0474871 247.568 -0_0345324 7_779 -0.0476944 236.045

Education level:
Ph.D. 0.3099635 21400.334 0.4250079 2095.685 0.3012326 19190.316

Master's . .. : . , ... 0_1344348 8455.020 0.2114712 . 014.990 0.1291890 5681.385

First professional .,.

degree . 0.1694584 1349.865 0.3456136 331 589 0.1671151 1096.140

Bachelors degree 0.0446813 932.385 0.0039846 , 161.171 0_0419312 784.718

Civil Service tenure
status: -

Nrrnan ent career
tenure status 0.1465673 2113.142 0 1536662 215.638 0.1473071 1901.075

Career-conditional
tenure status 0.0056354 3.006 0.0229709 5 285 0.0040402 1.385

Temporary !enure
status 0.1588068 672 08; 0.0758321 14.804 0.1700175 , 691.287

Area of employment:
Geographic are of om-

ployment (zero if ern-
ployod in D.C. area.
one if employed out-
side D.C. area) ... .

,

-0.1312924

,

14153.489 -0 0847190

)/
359.238 -0 1347578 14007.782

Primary work activity:
Research -0.0080452 28.873 -0.0274182 V 22.370 -0.0045645 8.600

Research contract and
gram administration . 0.1337113 553 574 0.1601321 58.967 0 1296770 482 213

Development . 0.0029201 4_363 0.0489844 37.325 0.0008798 i 0.387

iaes1 and evaluation .. _ . -0 0319054 225.911 0.00450E16 0.213 -0,0348083 257.131

nleesign. pr oduction.
construction inal fla-

,.lion, etc. . -0.0712452. 2747.280

e

-0.0539319 \.>

..

21.400 -0 0719893 2708.885

Age end experience:
Age of employee .. 0.0450516 15191 488 0 0362428 582.853 0.0460126 14862.192

Squared age of em-
ployee - 0004263 11350 193 -0.0003637 449.541 -0 0004362 11162 730

Length of government.
service (years) .

_./
0 01 a7 77 12029 984 0.0219399 848.067 0 0176655

-

11000.998

Squared lengh of gov- .

ernmont service 4 0002249 6394 542 -0.0002918 678.559 -0 0002191 55595 008

(Constant) . . . 9 067748 8.9715140 8 9788219

Source Ne'tionrii Science Foundation based on data of tho Civil Service Comnassi4m

PI
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Table B. Decomposition of gross salary differehtials for federally epiployed
scientists and enghfeers'

44.

nrlable Air X4M ' -*-11 (5-(.IM --3-1F) AlF1M-AlF) .

Oceutrion:
.

EMPrOYed as asocial scientist ..
Employed as a physMel scientist :

i Vnployed as a niathemalleal scientist ..
Employed as a life sVentist

..Minority group MMus:
Spanish-surnamed . ... . . , '

ABlack
011101 1711M:flit), (AslanAnantgerl Indian.

Atl:.)

Educatienlevelt
Ph .D

Meister's
.

First professional degree
Bachelors degree

Civil Servke tenure status"'
Permanent career tenurn status
Career-conditional tenure status ,
Temporary tenure status

Ara of employment:
Geographic are of omploynmnt (zero if

employed In D.C. area. ono If employed
outside 0 C. area)

Primary work activity:
R esearch
Research contract and grant

administration

Test and evaluation
Design, production, consti action.

installation. etc.

Age and experience:
Age of employee . .

Squared ago of employee
Length of government service (years) . . .

Squared Wright of government service . .

c

-.0854
..1626
-.0587
-.2193

-.0307

-.0600

-.0346

.4260

2116

.3456

.0040

.1537

.0230

.0756

'4..

0847

, -.0274

.1601

0490
0045

:

-.0539

.0362
-.0004
.0219

-.0003

C
""-

.

.v

.0820
0698
.0586
.1664

.0122

.0268

.0212

.0983

.1994

.0097

' -.6836

.8429

.1314
.6063

'
.

?

1.7835

.1295

.

.0059

.1525

0489

.1979

42.0347
1673 4767

14.9157

316.2795

-

.2868

.2310
- .2909

...1959

.0126
..1043

.0312

-

.1086

.2337

.0\42

.6669

.6716

.2559
.0147

1.5611

1

.2529.

.0109
0904

.0557

.0419

37.0306
1500.2321

9.8550
208.9016

,

,

/'

.4.

2048
-.0716
..1453

v -.0295

-..0004

-.0776
.

-.0100

7.0123

-.0343 "
-.0046
.0766

r .1111
-,1245

-
-.0004

,

.
f .

, -2,..

2224

e
,,,, -.1234

.

,

..

-.0050 .

.0621

-.0068

.
.1560

4.9061

373 2466
6 0607

107.3779

.
.0175
.13109,

.0085

-.96415

-

.

. .0000
.0447

f
. .

. .0091

-.0052
-.0073

.
-.0016
'

.

.0263

-.0029
,-, 0006 .

' :
..

.

..01130 -

.
.0034

....

-.01108

,ztakao.
-.0000-----'. 0i'

r

.1811

- - .13,57

'4 .1110

Snurcn: National Science Foundation based on drita of the CAA Service Commission
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