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- An analysis.of sala differentlais shows that

although women and racial or ethnic minorities in the federal Civil
" Service sci nce ahd engineering workforce earn less than their male
and white counterpart Jthe differentials are much less than those
shown by other studies for other cccupations in the economy. These
results show that: (1) salar differential are lower among
sclentists and engineers regai dl es of sector of employment; (2)
differentials between men and wcmen and among racial/ethnic groups in
all. occupa‘tions are narrower within the Civil Service than outside
"it; or (3) the differentials are narrower for federally employed
scientists and engineers than for this workforce in other sectors.
Numerous charts, graphs, and tables illustrate this. report, and
technical notes and formulas are included. (Author/MSE)
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o As Sex and Ethnic Differentials \3 ,
o resounces ‘in Emplayment and Salaries I
Among Federal Sclentists and“’Engineers
R ) o : o _"' " ""»'.,
‘ B Su_m'.r.nary o A ~ ;' | .8 percenl by sex, and 5 percent to 7 percenl by
L : -Sglérjr’differenliéls betwéen men and worien minority group.

. This analysis oI salary’ dxfferentlals shows that
although women and racial/ethmic minorities i in
, the Givil Service science and éngineering (S/E)
work fq;ce earn less lhan their male and white
counterparts, the differentials are much less than
those shown by other studies for other ogcupa--
tions in the economy. These resulls show that:
(a) salary differentials are lower among scien-

o and among racial/gthnic groups have been noted.
O by many studies of occupations‘in the United
QO  States. These stydies typically show that, before
v+ accounting for differencesin characleristics such
QD  as work experience and education, males earn.50
v  percent to 80 percent more than women, and
=y whiles earn 35 percenl to 65 percent more than
ad blacks. Even after accounting for characlenslxc :

EWR S "tists and engineers regardless of.sector of em-
\\ differences, these studies show men arning 24 ployment; (b) dlfferennals belween men and :
_ percent to 63 percent more than womygn, and : A . SRS
. hit 22 percent to 43 ercent mare than women and amgng raclal/ethnic groups.in all "
. :Nl 1](:,3 :am{nng percentio ] occupations are narrower within the Civil Service - W o
)1acxs L . ~ than oultside it; or (c) 1he differentials are nar- .
. Qalary differentials also exist-dmohg these i for federally loved scientists and
sroups within the population of federally employed rower lor fecerally employed scientisls and en- .
groups within the p 100, TR L _g’meers than for 8/E employees in other sectors. -
T scientisty and engineers—the group constituting - _ . - ¥
the focus of this study. In late 1977 the average . Introduction ~ S
salary of federally employed women stientists LA
and éngineers' was threg-fourths that of men, De- Female- und mmonly populatigns are impor-

- pending on ethpic group, the average salary of tant resources within our sociely. A lmge body .,
minority dcientistg and engineers was hetween 8- ST Merature shows howevet, that in' the dggre- -
percent and 13 percent less than that of whites. . gate, fema]es and ‘pembers of minority popula-

: - However, factorssuch as ex.perience-occupalion . llons——partlcularly black, Indian, -and Spanish- *
: " education, and geographic area of employment surna(nqd populations—hayve been'underrepre-
- explain about 60 percent of, the malel,female “sented” in-the work place? and that those who .
-differential and,aboiit onewﬂurd of Lhe‘min,oxity/ “are employed have been paid less than males and
nonminority differential. After controlling for -  members of nonminorily-populations—notably
“) these chal‘hcterlstlcs the dxffelenlial narrows to. .. r}nembelb of the white pgpulation. Emlier studies
N . - ‘ LS T T ’
."}‘ét' M 'The variations in .percen]nges reflect differences in sam- {2 Und. “represenlnli‘on is defined xelmlve to the nvmlnble
: N . ples, timing, and research methods among the studies reviewed, ©  ~labor pool o . \
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““--undertalggn by the Naticnal Sctencé,Fi“ un
#ilso vindlicate underrepresentation.
sularies for fomalés and minorines*i
~pations, although-the pay differentigisappe&rto

uaflloccups AT it o g olrsl
% gve%lmentvl;a,gks J;;e%t lo ]gst 1n the proportion -

L TAs e jor employer Qf scien}istg gnde inge Yl.‘_ AN
o the Federal Govarmment's tréatment f.%m&gmgﬁﬁ ' Qfgég’ f[fsemalgﬁ,s otk fore {chart1); Almost -

t)"'gmh"qzo 000 sclentists, and

‘. and minorities issigniﬁcant Itissignl{,icambgcause : Phs B P g

B engineers inghe Federal servicedn, Oclo Ohera977
- ‘the Federal Civil: Seryxce is the\larges(single S/E wlgre womgn, 2 lagrc _ 4\; e whichexceeds only

employer 4nd because the Federal Government
should bea, leaderm equitable tredtment of vﬁmen '
and minorities in L3I figlds of employment

“:the 3.5 percént of femalefglentists and engineers }

“inthé business: zg;:d mgutry séclor in 1076, the

This study examines patterns of. employgﬂenl ' Ci)olseswear fo{“ }i,Ch compgrable dataare avail-
y . ﬁ elr' ‘Kk.ﬁ'.. - ¥ f‘ .
*and pay ‘for female and minority scientists find . "When these S/E.¢ mploym%m figurés are;furthe*r_';‘s-.

"« engineers in the Fedgral Government, Earnings
dx{ferentmls serve as themajoy focus. Using data
- oblained from the Civ:l Service Commission’s
Central Personne} Data File’ coverjng charag-"
_ teristics of $ome-170,000 scientists and engineprs -
-1 employed by the Federal GﬂVernment‘in Octobher
(8] -
e e e s oramon kel among O women in engineering n ‘4l sectors. glong”
race/ethnic groups by- controlllng f r factors with the heavy rgpresentatmn of Qnginee e
hypolheswed (0 alfect oarnings. _ the S/E work force (62 percent of the total),.con- .
tributes to the low percentage of wOm@} in the.
: -~ | lotal S/E populdtion. . )
" *National Science’ Foundation. Women und Minorities in An examination‘of the data [or 3clentist8 alone .
Scx\‘:ncc, (md Engineering (NSF 77-304) (Washin lon DQ - shows lhﬂl women make up ‘101percent of lhe' '
A /\ dedéription of lhe llems contained in the dal Fedelal work force, &he loweSt of anysectox tabu_.' .
those used in_the analysts of salary dxffermlm]s 2 1penrs in lated. This small “Iract;on of women scientists in ..
- the leghnical m)lm _ - e o lhePederal(;overnmenlcanmparlbe a.ttnbute(i

cross-classified ‘by occlxpallonal group, other -

- “distinctions are observgble Among thez’;gﬂs the .
* small .propgrtion of ‘womén employed(fg;_l gi—
" neers; only in Slate ang';k?ca ,‘gove nme sf‘ 02

-women make up’ moxe th@{l 1'pe :‘rgentgog« the:?

'~ éngineering work forge. This:¢ ovaarticlpab

b
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. Chad 1. Employment of scientlsts a d englneers by sector of employmem and sex' 1978 ' '
* Tolal sclentists & enginaers Sclontists ' ) , . '-_ - Englneers R
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to the low percenlage Q.f women lifﬂ(ﬂciantlsts in
this sa'ctor S S

hMI’LQYMLNT BY RACE/ETHNIC GROUP
Among scientists and engmeers employed by

".the Federal Governmenls 6.5 percent were classi-
fied as belonging to.a minority racial or ethnic. -
group in October 1977 (chart 2). Completely com- .

parable data are not available for other sectors

‘of the economy, but similar data for these sectors

s are also shown- in chart 2.% Despite thé noncom-

parable data, it appears that the Federal Govern-
ment employs propértionally more minorities
than any sector besides Stafe and local govern-
ments.” For example, 1 out of 5 black scientists
and engineers is employed by the Federal Gov-
ernment, compared to.1 out of 12 wbile scientists

and engineers. . _ R

' .'-*Secular PeZterns of Utilization . .

--

When examined by age group, patterns emerge
whlch might indicate that race/ethnic group and
sex differences in Civil Servwe employment of
scienlists ‘and engineers are dgcreasing (chart 3).

For .e{gample women represént 27 péreent and 15 .

percent, respectively, of the two youngest age
groups, far above their overall representation in .
total S/E employment (5 percent). ‘A critical ques-
tion in delermmmg whether the future Civil

- Service work force will have a hlgher proportion -
of wornen is whether these" younger women will |
remain in the ledeldl service. Available data .

show that women conslituted 12.4 percent of new

hires in 1976, but made up onfy 7.9 percent of
. ~ . - .
*This reflects the proportio gater representationin

the Federal life scientist work force of occupations such as
rnnge aind forest managers, whlch are lypically mnle—do‘ﬂnmed

« The-data for vther dectors ara from National Science Foun-
dation, Characleristics of Experienced Scientists and Engi-

neers, 1976 (Detailed Statistical “Tables) (NSF 78-305)
(Washington, D.C., 1978). Thesc data do not include scientists

and engineers who entered the labor force after 1970 and do’

nol include Spnn'ish-surnnmede/E workers whose ricial desig-
nalion is "While/Caucasian.” The former exclusion probably
lpads to un understatement of employment of minorities and
women in these sectors relative to the Fedaral Government,
since the representation of these groups in S/E graduating

classes has generally been increasing since 1979. The latter

exclusion clearly leads to an understatemant of the propor-
tion of minerities reportéd for olher seclors relative to the
Federal Government.

A[ler subtracting all Spanis -surmuned sci(,nllsls and en-

.ginders from the Federal Government estinfate the representa-

tion ol 'minorities is at least equal to that of the other sectors.
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ment employment in 1977. Coptifiuation of sucha
- relative gain should produce atg\ adually increas-
- .Chart 3. Women and minority jemployment in

_Civil Service stience/engindering yvo ktorco 0ctobar1977- o

Percent . j : _ o R
] ) o / . 5
25 |- )
. l’ ?’:‘
20 |- | . ‘.
‘-
15
o —
- ' ~Minorities L
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X LN .
0 L R U RSN | RTE | | DA o,
63& 58~ 53- .48~ 43- 34- 33- 28 23- 22&
older 62 57 52 47 2 37 32 . 27 younger
’ Age Groups .,
' : 4 L ) [
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5“8 pronoruon of women scient!s(,s and engineera
in_the Federal Governmant,; *#y o -

_The data on Civil Servige emnlovmem by athnic __
grodp@nd age also show-an increase in mmoruy-.----

- employment in the .younger grovps; although it

- is pot ag clear or-ag striking as the increase in the
?roporllon of women. Minoritles represented =
Over 20 percent of new hires in 1978, but only -

ahout 7 percent of separations. ",

'{Zalarmeerentlals‘ R 3
- BYSEX. © T .

Ovel all, male scientists and engmeers employed
in‘the Civil Service earned about 25 percent more
in 1977 than complarable femalqs ($27,000 vs.
+ $21,600). When grouped by occupglion, salary

- «ifferentials xanged from 18 percent for life sci-

entists.to 93 percent for physicel scientists (chart
4). These two S/E occupquonal categories wege
. also'the lowest and highest, regpettively, in len%
"of overalkmean salary ¥

When classified by level oﬁ educaltion, the
earnings- dlfferenlla‘] is more clearly in favor of
:men with bachelor’s degrees and no deg‘rees, 30
percent and 32 percent, respectively, agd gen-

erally narrows wilh increasing altainment {chart 5). (

toLUBY RACF/ETHNIé (;ROUP - C.
Nonminonly Bmenhsls and engmeers earned
aboul 11-percent more than blacks, 13 percent

' . '. A ) . > = )

Chart 4. Mean salary of Civil Service scientists and
- -engineers by occupation and sex; October 1977
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Comnitaston

~“more than lhose wuh S-pamsh surnames, and

7 percent,more than members of other minority
- groups (Asians, American Indians, and others).

These differentials are about one-half, or less, " |
those reporled hétween men apd womern, As in B

the case,with women, the salary gap favoring
whites over minorities generally increases at
lower levels of education (chart 6).*

A

A
~
)

Method y v,

Thxs section asgesses lhe exlgnt particular fac- |
tors—e.g., age, education, location, type of work -

~ activity, and other characteristics—contribute to
observed sex and race dilferences in earmngs of
- federally-employed scientists and engineers. The

factors examined ilglude: age, length of govern-

ment experience, level of oducation, minority .

status (in the-andlysis of sex differences), region . .
_ of employment, primary woxlg'acuvuy, and Civil -

Service tenure status.

~ The analysis disaggregates observed differ-
" cnces into two components: (1) the “‘characleriss-
tics' differences—the proportionof the ohserved.
difference thatcan be attributed lo-lhe pu(ticular

. *The e\goplu)n is the "Otlyr minorities” §110up wlmse
salary differential ts groatest at the master's-degree level angd
Talls slightly for bachclo: 3 dugrc-‘o-holdel sand for lhose wilh
no degree.  » _ > : :
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chart 6. Moan salaty of Civil Sorvlce sclenﬂsts nd

e = b -

engineers by education level and minority status: 1977 *
'Y T Tl_\o_usagds' of dollars _
©30 "3 34
- 1
A Y
Total ,
Ph.D. //// /
\Masler N -

Professlona! p<<

degres )
Bachélor’s Nonminorities
~ BJ Spanish-surnamed
' : Blacks. d
No degree % :

[ ] O(he('mino:uigas

SOURCE; Natignal Sciance Foundation.
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faclors examined in’ this study; and (2) the “‘net”’
unexp]'lmed difference— lhem(llff'erence
belween the ob%erved difference and the chald(,-
lens‘tl(, difference. The latter difference—the
“net’ _
effects of factlors other lh'm‘ those examined in
/ this study. Thiis, the “net” difference.can reflect
‘the effect of smlh exc]udec(fdclms as job cgndi-
tions or digcriminatory prattices. The mathema-
- lical donval}om for the disaggregation can be
- found in the technical nqtes (p. 9), - N
“The method used o accomplish this dlSdggl}C—
- gation can be simmarized in the following steps:
() _
amiped on.earnings LY group statys are esti-
‘mated using multiple regression_ahalysis;
* (2) The (,()effluems derived from (1) are
used lo eslimale’ whal fem alcs would have

. carned 1[ they. had the characteristics of «

males, of what minoritieswould have earned
if they had the char acler\nsllcs oisonpllnorllles.

.

“or “"unexplained” difference:—reflects the

\

the effects of the pmllculm faclors-ex-+

>

' (3] Thé eammgs eat;mated in (2] are sub~-
tracted from the actqal earnings of females’
(er mingrities) to derive the characleristlc g
difference; :
(4) The "net*or unexplamecf difference
isderived by subtracting the “‘characteristic”
difference estimated in (3) from the observed
sex or minority group difference. The results
represent’ differences . (between sexes or
between whites and minority groups] in the
way the market evalnates lhﬁ'characterlsncs
controlled for in slep (2).

'Empirical Findings . RN

Rh(,RhSSiON,ANALYSIS

The effects of sogiodemographic characleris-
lics on carnings were estimated uﬁn:g mullivariale
regression analysis. The techpical notes (p. 9)

"describe in detail the variables Included in the

analysns Tables A and B provide examples of the
empirical analysis with sex differentials in earn-
ing& as illustrations of the methods used.®
. The results of this regression analysis indicate
that all of the facjors considered in the study

have statistically significant effects’on the earn-
ings of federally employed S/E workers. These
factors account for roughly two-thirds of the

observed variation in the earmngs of Civil Sérv-

ice S/E-workers. -

The returns from education'" are greater for
females than males. l*ed(,rally employed women
scientists and engingers with a Ph.D. earn 22 per-
cenl more, on an average, than comparable women
with a nraster's deglee The differential for men

is 17 pcreent. A master's degree ensures 13 percent
greater earnings than a bachelor’s degree for

females, and 9 percent for males. The bachelor's
degred-holder earns 8 percent more, on an average,
than ¢
percentNor malé scientists and engineers in the
I*(,(leml Civil Servige.

. . -Federally employed scnenhs(ﬁ and engmeels .
wonkmg in lhe Washington, DC I\/Ld -Va. Smnd-'

L4

v The full details of this unulysis as well us a more detailed

ng-degree-holder .for women, but just 4 -

- oL
e

technical development of'the methods used in this study can’ - i

be [ound h} National Scienge Foundation, “Women undMlnonl)
Sciogtists in the Federal Government.” forthcoming.
e returns fromn education as discussed hera refer to the

" incremental efirnings for each sox.” Although returns (ie,
} to a Ph.D. might be more for females

incremental onrmn
{lfan. males, the 1éve 2 of emnmgs of male Ph.D.’s is greater
than f(vmalo Ph.D.’s. -
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ﬁboﬁl &.L pe;cent chle [or Iemaleg ana‘gipercem
more for males. This effect may be dua in part to
the higher cost of living in the Washington area.
Allhough Givil ‘Séryice salary schedules do not
formilly recognize this as a criterion for increased
pay; there mdy be an informal upgrading of
Waghington-haged employees.

Ageand lengthof Federal Government service
both had positive effects on earnings. The squared .
valugg of both* age ‘and length of Government’
_service were useéd as independent variables in
“the regression equalions lo test the hypothesis,
derived from human cqpual theory, that these
‘variablés have a decreasing effect as the age/

experienge interval increases.' The coefficients ’
of both (Mese squared variables*had the expected

_négative sign, supporting this hypothesig. For

female scientists and engineers in the Civil Serv-
ice, one additional year of age ‘was associated
with, on an avepage,.a 3.6-percent increase .in
mrmﬁgs 10 additional years generally indicated

" a 32.6-percent increase. For males, an additional

" variable a poorer froxy for work experience for ‘

year of age usually meant an average salary
mcreaae of 4.6 percent whilg 10 additional years .
wa8 associated with an average salary increase
of 41.7 percent. A possible reason for this sex
dlf[el(‘ntlal is the greater likelihood that females’
will expéerience interruptions in their work careers,
for example when they take time oul to raise
. families. Such interruptions would make the age

women than it is for men. .

The sex differentjal reverses with lhe use of

values ‘indicaled in the regression equations for
returns to Federal Government service. Here, a
year of suchservice is associaled with 2.2 pelcent
more salary for women scientists and ¢ngineers,
and 1.8 per¢ent for men. Ten years additional

N o, .

" To depict thig nonlineat effect of experience on earnings,

the following funktional form is used to desgribe the enrnings

" function: y=1 (e, 0% 1), where @ represents experiencg (in

*thoory are -

_years) and z xcpresehla a vector ¢f other variablesin the earn-
ings function. The hypolhasee derived frdm human capital
gy >O and’ g-—g:- < o. . -

. e v
The posilive sign of thedirst derivative end the negnllve sign
of the second derivative produce an earnings profile in which
the efféct of* experience on car nings is positive al low values of

- e, decrenses asemclenses and, l)eyondsome critical valucof
¢. becomes negative. - S :

- gup}
greal&rﬁ lj,ke]‘ﬁ\ob

'wr!g

‘neers, in all occupﬂti

for umll?ﬁ‘ffi

ervice 8 agsglated wilih@ X pQ,rsem ‘mo;;e salary

on an a’vexgge .fgr females an,d 15.6 pq:cent more

i’nehl’__%so Q inc
...XPel‘ieﬂ, \gsompared t0 the substantially -
. larger incmlnﬁm;g “men assocmted wilh age) -~

5051 the h)'Pﬂmﬁfiﬂhﬁ%&fdm&leg ‘may have a
g ru,pling their work

Y ml

y “*».;,N» 7% 1_,!

C&I‘eers

After the. effects of the. BQciOQGmographic
. factors discussed above were estimated, observed

- earnings chﬁerences betweanmales and. fgmales

and belween whites and other ragial/ethnic groups.
were dlsaggregated inlo characleristic differences
(based on e results of the regression analyses),
and n(,l (or uneXplamed dlf{erences) (lable 1)..

'Differences betwee‘n males and females -

- For federally empl oyed scientists and engi-
emales have average

Table 1 Estlmates of wage dmoronum of oclentlsto and
engineers employed by the Fedefal Government by sex
_-and racial/ethnic group: October 1977 -

.t -

N ) ) . Unexplained
’ Obsorved . Unexplalned | ditferential+-
Group difforentiai® | - difterentiat® | . observed -
C v N ditferential
-(1)_”, s Q2 r_' {3) "42),?(_1)
Male/Female: , . ; R R : .

.. AllS/Epccupations ...... . 0.26 0.07 0.30
Soclalsclontists ........... Toz0 0 . a7
Physicalsclentists ......... 33 S a7 51

, Mathompatical sclénysts ... 24 vl 39 A0
Lifesclentists ... .0 ooeionn. ] 118 06 ‘ 26

. ENgIN@ers ......c......... 3 ;09 , .30

.Age Groups: X )

- _e3andotdot .............. dag 22 2.22
BB62 ..ooiviiiieiniaenn. | 10 1 110
85387 it A8 .18 - .83
4852 . e, A9 e ] . 82
A3-47 L 20 - ]< .09 A8
3842 .. 18 07 . 40
KRR 7 A e .09 1 04 R 14
2832 .iiieiiiiii i : 04 N 02 : A1
2327 .. T e 17 S 02 23

-  22andyouriger ....... | . 18 06 a1
. . . . v - - [

“Race/Ethnlc Group: N

Spanish-surnamed . ..... ' 0,13 : .08 : A6
L Blagk L. e 12 08 87
v Other minority . 08 05 . 62 .

ﬁqlatl‘{ely comparab]e salary incr ?_ E
od “Wwith increments-in Federal ——

leAGGRFGATlON ANALYSIS R

. Lo

[} 76
N = r
-3
PN
K

B

A

- 5
t.‘,

CRVRP ST Sr =Y

8 The o.bsorvod dlﬂoronlia! is calcﬁated as the malo/f;ma!o or whllolmlnorlty
wage ratio minus one. .

b Tha unexp! Jlnod differential is calculated as the ostlmatod temale (mlnorlly)
wage before adjustment for charactoristics differontes/actual femate {minority)
wage Mitio minus one. R .

Source; National Science Foundqlldn based ondata otgw Civil Service Commission.
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3 ;earnings that are 25- percent lessghan males, Wb,an Lhe seg( hiﬁerentiala are ex mined by
This obsarved differenﬁal is lowest among life- age group, both the observed differences and the
. scientists (18 percent) and highest for physical - proportion of thal difference. accounted for’hy R
ol scientists (93 percent).  After accountmg for the - -+the characlerlslws~ef[ect tends-to be smallerfor---—
“‘characteristics’! difference, the 'net” or ynex- ‘the younger scigntidt and engineer, The smalle: 3
plained differential falls to 7 percent for S/E . ‘ne{” or unexplained differential at the younger ==
efuployées in all occupations and ranges from 3 age groups suggests the, effects of factors that
percen} for social scientists to 17 percent for “have not been accounted for in this, sludyvfg,ctors >
physical scientists. Thus, the characteristics dif- sucH as differences in job preference, dxfferences e
- ference conslitutes a large proportion of therela- ©  in natural abnhlles, or discriminatory praclices——' M
tively small observed sex différenyial of 20 per- . or th’\lmale/female salary.differentialsfor younger =« #
cent among social scientists, and is a much smaller F (,deml S/E employeesarerelativelyless serious”™ ‘. i
share of the observed sex difference of 33 percenl " than they are for older age groups. , Lo
among phyqlc'll sclentists. . ’ : N e | T
v ° . oy "\ ’ L ) . ) ‘i R ’ «‘:
. . . . = . . o o
- ( \ . ’ 3 . ’ - \ . ~ [ I f
Table 2. Estimates of wage differentials by sex and race _ { . a
- - : S ¢
: i _ Unoxplalped dif--
\ g . Observed Unexplained | ferenila! + Gbsarved * .
U Source Samplo difterential® « dittorential differential - b
) L @ (3) =)+ (1) ' S e
Male/Fomale ' . : e
Blindor ~ | Whitoworkersoverage26,1967........... 0.57 - €o.58 T 1.02 v S
YT Cohen Nonprofegsional workors agod 22-64 who - ' . ) o
- * worked 35 + hours por woek, 1969 ... ... 74 d.54 . 73 ,
* Fuchs Nonfarm omployed workers, 1959 ......... .87 ‘ . _°- 57 .85 R
s . : Malkiel and Malklel Prolosslonalw?e}lnu singlefirm, 1971 .. 53 t24 A5 .
v Oaxaca Whitourbanworkers, 10687 .. ............. 54 ‘ 9 .40 74 o
' Oaxaca White, year-round, fuil-time urban workers, .
AN - ' 1960 .. ... 79 h 56 V4|
1970 oot .85 h 63 74
. s . * b by
. . . White/Black * - o
b Bfinder Malo workors ovor age25, 1967 .........,. 66 J caa . 66 ' N
' QOaxaca . | (Malourbanworkers 1887 ... ... .. ... .36 9 .22 81 .
. (unpublishbd Male yoar-round, fuli-time urbanworkers, . T :
rosults) 1960 . ... seeen HUORISTT e 68 har " .56 ,
. CAT0 s 53 . h 29 \ 86 - e e
N -_ a The observed dmoronllnl is culculalod as lhe male/female or whitd/black wage rntjo minus one. “" v o .
: . + brpe unoxplnlnod difterential ls calculated ad the estimated female (black) wage before adjustment for charac\erlsﬂcs dmerencos/ : ) i
o . actual fomale (black) wage ratio minus one. ’
» : € Control varlables: age, goographig reglon, parental incoma, fathor's education, place ot Rirth, place grew up mlmber of slbllngs
) ) labor markel conditions, gepgraphic mobility, seasonal employment.
qAnnuul hours of work, fringo benefits, absantebjsm, senlorlty, ‘education, ~unlonization. . v
) 0 Raca schooling, ago, clty size, marital status, class of work, length of lrlp 1o 'work. :
» - 'Schoonng oxperiencs, degree held, ﬁubllcallons marita! status, fleld of study, absentealsn.
9 Schooling, potential experlence, health, part- tlnm omploymonl migration, marita! status, number of children (or temates, size ot
‘surban area. goographic region. |
- 4 % hgame as in tooinote g minus heatth. ’
\Sources . ' ?
. Alan 8. Bllnder "Wage Dlsk:rimlnn}k)n Reduced Form and Slruclural Esllmales JournanIHumanResourcose(Fall1973)
. 436:55. . : - ’
R s - . MnlcolmS Cohen."* SexDmorencos!n Compensauon Journalol.HumanRosdurcesB(Fall1971) 4'34-47 ’
. 4."::;‘ * Vigtor R, Fuchs." Dlﬂorencesln Hourly Earnlings Batwoon Men andWomen MonthlyLnborRevIew94(May1971] 9- 16
. Burton G: Malkio! and Judllh A. Malkiel. "Malo-Fomato Pay Dmd'l'onllals in Protessional Employmenl American Economlc
e RevleWGS(Sepl 1973):693-705. .
Ronald L. Oaxgca 'Male-Fomale Wage Differentials in Urban Labor Markels.' lnlernnllonalEconomlcRevlaw14(Ocl 1973):
893-709.
. . “Sox Dlscrlmlnauon in Wages la Discrimination in Labor Markots ods. Orley Ashentelter and Albert Rees. ’ :
, - (Princeton, N.J.: Princeton University Press, 1973.)
* e 'Tho Persistence of Male Female Earny\gs Diltorentials.” In The Distribution of Economic Well-Baing, ed
"F.T. Juster. (New York: Colunibla inverslty Press, leonul Buronu of Economlcﬂeseurch 1977.) )
A ’ . . X » R
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ferences in earnings summarized in table 1/hoth
-gross and net, are considerahly smaller than com-

t‘md engmeers ~are'co;131_derably smaller lhan |

* those repoxted in'studies bf black/white- earnings -

dlfferenuals for workers In ‘all sectors of the

. parable dlfferen.ges foundin sludxgs of all sectors -
.+ of the economy.? These more general ‘'studies *
. (summarized in table 2) show ohserved earnings.
- differential§ by sex ranging from 53 percent to -
", 85 pércént in favor of men. The “unexplained””
- differentials range from 24 percent to 58 percent;
» - still much hlgf‘xer than those foundor thig'study
© 7 of Fedetal 8/E employees. The lower Bound of
each of the ranges was found in a study of pro-.
fessional workers'in a single firm, This might’
- indicate \fal salary differentials result in large’
‘measure
- structure, or to earnings differentials between
professional and nonprofessional workers. By
focusing on a relalively homogeneous professional
_populdtion (scientists and engineers) with a, single
employer (the Federal Government} the results

. “of the study summarized in this reporl sholld be
' expected to show smaller “'net”” or unexplained
differentials. " S ' P

Differences by race/ ethnic groups

LY.

Among racial groups, black scientists and engi-
neers employed by the Federal Government °
earn, on an average, 12 percent less than whites.
This represerits a gross differential slightly less
than that for Spanish-surnamed S/E employees
(13 percent), but one.greater than for other minori-
lies (8 percent). Subtracting the characleristics \
differences reduces the unexplained differential
to the 5-percent to 8- -percent range {table 1).

- Comparisons with other studies. Once again, .
“the ‘differentials for federally employed scientists_

3

) .~_." \ . . .

" Ronald L. Oax'lca ‘Theory and Measurement in the Eco-

nomics of Discrimination,” in Equal RigTNs and Industrial
Relations, edited by Leonard J. Hausman, el. al. (Champalign,
IIL.: Industrial Relations Reseafth Association, 1977.)

~N

' c .

tuting 5,1 percent of its scientists and englneers,.«
" employs proportionally fewer women ‘scientists -
and engineers than any sector of lhe U.8, economy. -

rom inlerflrm differences in reward

-__»ewn()my Gross differentials in these studies - -

ranged from 36 pexcént to 66 percent, while unexs
__plained dilferentials varled between 22 per(;,ent
emd 43 percent [table 2) T s -

' CONCLUSIONS . . ° 1
i~

" The Federal Government, 'w1th £eméles con

but one. The high proportion of women among
the younger Givil Service sclentists and engineers, -
combined wllh the excess. of iemale new hires

over deparlures, xmphes lhgt women will make - °

up an mcreasmg proportlon of the Federal S/E
work force. ‘

Inthe case of mmdrmes lhe Federal Govern—
ment has the second-best emp]oyment record
‘among the economic sectors; with 8.5 percent of
its S/E employment classdled as belonging to
minority groups. 1n this instance, also, the excess
of newhires over departures lmplnes thatminorities
will becdme an increasing propOrlion of lhe Fed-
.eral S/E work force. :

Compensation of women and minm ities within -
the Federal Government with respect toscientists’

and.engineers is more uniform than in othersec-

tors of the economy, although thele still exist pay
.disparities in the Federal sector, which are not
explained by the analytical methods employed
in this study. These' pay disparities may be rela-
tively small because (a) salary diffefentials are

- lower among scientists and engme?rs regardless

of sector of employment; (b) differentials between
men and women and among race/elhmc groups
in all occupations are narrower within the Civil
Service than outside it; or (c) 'differentials ate
narrower for federally employed scientists and
engineers than for S/E employees in other sectors.

-
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- ployee. and length of Faderal Governmenit ser@x’

. o
-

Demographic and Educational Vaiables

For this study, the set of characteristics gontrolled for in-

cludes: Occupation, minority group, education l2vel, Civil

Service tenure status, geographic area of employment, pri-
mary work activity, age of employee, squared age. of the em-

While the use of most of these varinbles in a humanc
model is common and well supported in the literaturafsome
are peculiar to this dala file. For example, it is hypo; esized
that an employee with permanent career civil service tenure
slatus, an indicator of n potentially.successful career, will
earn more than an employee with career conditional, tempo-
rary or no lenure status. The coding of gepgraphic area of em-
ployment as a dichotomous variable (employed in or outside
‘the Washington, D.C.—Md.=-Va. SMSA) is designed to test

the hypothesis that employment in the D.C. area, where most

agency headquarters are logated, positively affects earnings.
* The variable measuring length of government experience,
although asatisfactory meunsure of Federal Government work

“eéxperience, is u loss-than-udequate measure of total work ex-

pericnge since it does not account for temporary withdrawals

from the labor force for nongovernment work experience or -

other reasons (e.g.,

a return to full-time schooling or
childbearing). : o

Derivation of Disaggregation Equations

The elfects on earnings of the characteristics enumerated
above were estimated using data for the 170,000 scientists and
engincers in the Federal work force in 1977. The earnings
function that was eslimated had the form:

@

\ iy

v This variable mcasures total length of government serv-

- ice, but excludes timé between separate periods of Civil
. Service employment.

. Similarly, let average earnings of male I‘ederal S/E workers

Y
. and the “nel”

Yi= 1_1_0+j"_2 8 X;j'f‘u; : -

Whare Y represcnls the enrnings of the ith ¥ ederu] S/E em—' e
ployea {oxprossed in natural logarithms), X; represenla the -
value of the jl fnclur examined for the ilh Federpl S/E em-
ployee, Wi represents a stochastic errgr term for (hy it th Fed- _*_
eral $/E employee and % gnd 8j are parameters of the earn- K
ings function. The earnings {unction was specified on the
basis of human capital thegry. These parameters are nssumed
to be stable for all Federal $/E employees. _
Average carnings of {emale Federal S/E workers may then
be expfesséd us: s

{a) YE = agF +ayF +agF Xop *.. .+ anF XnF

Where: }\1], ,\2[* an represent the average values-of .
these L.humclensu_c_s for female Federal S/E employeas, and
a1F, agr, . . . anF represent the incremental effects of these
characterislics on the e'arnin'g‘s of female Federal S/E employees. "

be erpressed: . . e

§
(b) Y =aom +aqm XM +aom Xam +- - - 3nm XM
The estimate of what femules wauld have carned if they had

th% characteristics of males (Yppq) can be : derived by substi-
tuting the values of ij for the values of X][ in equation (a):~

YEM = agF + agF XqM + agF XgM + . - . + apF XnM

The “‘characteristics” difference (c) is then expressed as:
C=Yr —Yem S a1 (XqF = Xim) +agF — Xom)+
« ehagp (X E = Xy

or “‘unexplained” difference (n) is e‘q)ressed us:

N=(7F~7M)— (aOF—aOM)+(31.F—a1M)X1M+ )
S (82F—82M) X2M :
. \/ * +...+(anF—anM) XnM
" -
“ . _
. A [ 4 ‘ 1%
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Table A. Coefiicients

embloyed scientists and enginesrs

and F-value for regressions of salary {log to;m) of federally

“ Tntal Fomales h‘aleh -
indapandentvariable Coefticlant F-value ‘Coetlicient F-value Cootficiant F-value
- S .
Sex .. . ... -0.0775080 1376.868 NA NA NA NA
Qccupation: * B
Employed as asovial
sclentiat....... ... .. | -0.1303414 5641.205 -0.0863548 87.390 -0.1359870 5645.074
Employed as aphysical *
sclentist............ -0.1089235 5997.864 -0.1526034 260.612 -0,1050200 5'412.}97
Empioyed asamathe- v
matjcal sclenust . . . .. .| -0.0546971 790.274 -0.0586908 39.407 -0.0523214 640.820
Emplo asalile . -
sclentist ... ... ... -0.2587696 33481.778 -0.2192807 611.603 0.2605804 22974397
4 a
Minority group status:”™ + .
Spanish-surnamed . .. | -0.0469997 138.439 -0.0308655 2.598 -0.0472708 135 019
Btack . .............. -0.0808726 996.393 -0.0600007 ' 70.249 -00831385 ° 800.271
Other minority {Astan, R
Amaricanindlan,
ac) ... -0.0474871 247.G68 -0.0345324 - 1779 -0.0476044 236.045
Education leval:
PhD. ... 0.3099635 21400.334 0.4250079 2095.685 0.3012326 19196.316
Master's . 01344346 6455.020 02114712 . 614.990 0.1291690 5681.385
Firsi prolesstonal +
dagree . ..... ..... 0.1694584 1349.865 0.3456135 331589 0.1671151 1096.740
Bachelor'sdegioe .. ... 0.0446813 932.385 0.0839846 161.171 0.0419312 784.718
Civil Service tenure .
atatus:
P&rmanent caresr .
tenure status .. .. .. 0.1465673 2113.142 0.1536662 215.638 0.1473071 1901.075
Career-conditional -
tanure status .. .. ... 0.0056354 3.006 0.0229709 5285 0.0040402 1.365
Temporarylenure . 1 -
statug .. ... ... 0.1588068 672 066 0.0766321 14.804 0.1700176 691.287
Arsaof employment:
Geographicareolom- N
ployment(zero it em- R . /
ployod inD.C. area.
one if employed out- .
sido D.G. area) -0.1312924 14153.489 -0 0847190 359.236 -0 1347578 14007.782
Primary work activity:
Rusearch ........... . [ -0.0080452 28.873 -0.0274182 ¥ 22370 -0.0046645 8.600
Research contract and »
grant adminigtration . 0.1337113 553 574 0.1601321 58.967 0 1296770 482 213
Devetopment . .. .... 0.0029201 4363 0.04898844 37.32% 0.0008798 ¢ 0.387
%_eslnnd avaluation . . .. -0.0319054 225911 0.0045086 0.213 -0.0348083 257131
ésign, production, s
cgnalruclion_mm tla-
ton, etCc. ~. .....) -0.0712452. 2747.280 -0.0538319 21.400 -0 0719893 2788.885
Age and experience: 1
Age ol employee- . .. 0.0450516 15191 488 0.0362428 582.653 0.0460128 14862.192
Squaréd age of em- . i :
ployee P 0004263 11350 193 -0.0003637 - 449.541 -00004352 - 11162 730
Length of government .
service (yoars) 12029 984 0.0219399 848.887 0.0178655 11000.998
Squarad lengh of gov- .
srnment service -¢ 0002249 8394 542 ©.0.0002918 678.559 -0 0002191 55595 008
(Constant) . . . ..... 9 06770p8 h 8.9715140 89788219
Souics NanonpsSciencn Foundation based on data of the Civil Service Commissiph. -
) v
~ . s
’ ) - v-‘ v
. ¢ v 7
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- S & , 4 - LR
Table B Decomposition of gross salary dmeromlah forfedersily employcd -
¢ sclentiste and engimaers ™ .
P i I ‘-".ﬁ
~ ' = : = ;
Yorlable Al XM' X Xinm —~Xig) '\uﬁlm R ..
£ 0goupgtion: . %
Empldyed agasoclalsclontist ..., ....... -.0854 .0820 .2868 - 2048 0175 .
Employad as a physical sglentist . .| - 1626 1698 23N ~-.0716 mos, - ‘;
/ Employed as aniathemnlical aclentist .. -.0587 i .0586 - 2009 .. 1483 .0085
Employed asailfasciential .. ... ... -2193 .3884 .-1959 p -0205 9065
Minority group status: * .
Spanish-surnamed ...... % .. ., -.0307 0122 0128 ~.0004 . .0000 |
Black ................. . -.0800 0268 048 L o778 od47
Other minority (Astan, Amortcan Indlan, A ot .
ac) L U -.0345 0212 0312 -.0100 - 0003
Educationlevelk -
PhD. L e 4260 0983 .1088 F0123° -.0052 »
Master's ... ...... ... RO N 2116 1903 2337 . -0343 * | 0073
Hrs(prolesslonaldogreo ............... 3456 0097 0342 -.0045 " -.0016
Bachelor's degroo . .. ... ; SRR . .0p40 - 5835 5069 0786 10084 7 v
Civil Service tenure status” N ‘ N ¢ )
Parmnnent careor tenurnatatus ... 1637 8429 T 6718 LSRN ¢ 4 F I 0263
Gareer-conditional tenure status T .0230 1314 / v 2559 -+1246 -.0029
Temporary tenyrostatus ... ... ...... .. 0758 0083 : 0147 © -.0084 ° -.0006 «
. R - . .
Area of employment: . ' » :
Goographic are of amployment (zero it -~ ? f . - «
employed in D.C. area. ono i employed cw A%
oitside D C.aren) ................... - 0847 " 1.7835 1.6611 2224 -.0100
* Primary work activity: ] * K "
Resoarch .. ... ... ... ............ - -.0274 1293 25290 e ~-1234 0034
Raseonrch contrnet and grnnl [ ~ 4
admhistralion ... ... .. 1601 g 0050 0109 = ~ -.0050 -.0008
Cavalopment | . 0490 1525 {0904 .OGZL Y 30- !
Testand gvaluatlon.. . ... .. .. 0045 0489 0557 -.0068 -80 e '
Dasign, production, construction, L. ”~
instaliation.ele. ... ... .. 0530 879 0419 .1560 -Q0B4
Age and axperience: , *
Age ol employae . .0362 42.0347 37.0386 ) 4.9981 s <1811
Squared ago of employes .. ... .. o -.0004 1873.4787 1500.2321 373 2466 M- 1357
Length of govarnment sorvice (yoars) o219 14,9157 9.8550 §.0807 4.1110
Squared lengh of goversimant service . -.0003 316.2795 208.9016 107.3779 -_0313
v T
Saurcn: Notional Sclence Foundation based on dnta of tha Civil Service Commission. ° Y
’ *
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