Wages and Gender Composition:
Why Do Women’s Jobs Pay Less?
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Occupational sex scgregation and 15 relationship with wages during
1973-93 are examined Wage level and wage change models are es-
umated using Curient Population Sursey data matched with mcasires
of occupational skills and job disamenities Standard analysis confirms
that wage levels arc substantially low 1 1n predominantly temalc oc-
cupations Gender composition effccts are reduced by about a quarter
for women and by over one-half for men followng contiol tor skill-
related occupational characterstics [ongitudinal analysis indicates
that two-thirds or more of the standard gendar composinion effect 16
accounted for by occupanional charactcisties and unmeasuted worher
skill or taste differences

I Intioduction

An mmportant contnbution to the understanding of gendor differences
in the labor market has been the finding that wages of both women and
men are lower m predominantly female occupanions Such evidence not
only enriches our knowledge about the routes through which gender dif-
tercntials are realized but1s uscful i evaluaung the cfficacy of comparable
worth and othcr polices intended to alter the wage steucture ' The finding

We ippreaate the helptul comments and suggcstions of Paula Fnglnd, I rica
Croshen, Dan Hamormesh, Ron Qanaca, wd Jay Stewant

" Among the many studies cxanuning scx scgreganon or the rednonship between
wages and gendur composition are Bergmann (1974), 'Nall (1983), papers 1n
Reskin (1984), Johnson and Solon (1986), Blau and Beller (1988}, Sorcnsen (1989,
1990), Groshen (1991), Lidds and Wolth (1991), and Englind {1992) Sorcnsen
{1990) provides a comprchensive survey and maly sus of the hitervture on wages and
gender composition
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Wages and Gender Composinon 427

that individual wages vary systemaucally with the gender composition of
occupatons as secmingly well established in cross-sectional empirical
studies For example, Killingsworth (1990, p 24) provides two styhized
facts regarding the “femaleness” of occupations (1) both women and men
earn less as the proportion female 1n an occupation tnereases, and (2) the
negauve relanonship between wages and proportion female 15 stronger
among men than women

Despite a seeming consensus regarding the stylized facts, the magnitude
and interpretation of the relavonship between wages and gender compo-
sition remain in some dispute. Most studies examining gender composition
have not conrrolled for a number of the job characteristics that mught be
expected to affect equilibiium wages Not 15 there agreement on the wage-
composition relationshup using longitudinal analysis, wherein individual
wage changes atc 1egiessed on changes in gendcr composition 2 Indeed,
Sorensen (1990, pp 76-77) idenufies the esumation of wage change models
and 1ncluston of more job characteristics 1n micro-level Wage equations as
two of the most important advances needed n this area Absent such cv-
idence, onc cannot reject the thesss that the proporuon female 1s a proxy
for unmeasured skill and taste differences among workers or of occupational
attributes correlated with wages ?

This article uses the 132 monthly Cutrent Population Survey Outgoing
Rotauon Group (CPS ORG) files from January 1983 to December 1993,

*Studies regressing wage changes on changes in proportion female include
England et al (1988) and Gerharr and El Cheikh (1991) Gerhart and I Cheikh
examine this 1ssue using the 1983 and 1986 waves of the Nanonal Longitudinal
Survey of Youth (ages 18-25 1n 1983 and ages 21-28 1n 1986) Following control
for fixed efficts, they continue to find a negative and sigmificant relationship for
young men (N = 2,460), but a small negative and insignificant effect for young
women (N = 2,294} By comparison, England et al find stronger evidence of a
neganve gender composttion effect 1n therr fixed-effects moddl using the Young
Women’s and Young Men's cohorts of the original NLS (thew sample covers the
period 1968-80 for women and 1966-81 for men) Becausc corresponding cstimares
trom equations without control for fised effects arc not provided, the effcct on
estumates owing to unmeasured person-spectfic (Fects cannot be discerned

* Filer (1989) csumates aggregate male and femate wage equations at the occu-
pational level, fitst with gender composition and demographic variables included,
and then with the addition of a large number of variablcs measuring occupational
characterssucs (for a recent effort along these lines, sce England 1992) Filer finds
that gender composition has a negatve cffect on male and female Wages 1n equatlons
excluding occupational characteristics, but no effect when these characterstics are
ncluded Tiler’s results have been subject to much crinesm (Smith 1989, Sorensen
1990, Jacobs and Stemnberg 1990, but sce the reply by iler 1990) and are not widely
accepted In parucular, Filer 1s cnincized for not estimating wage cquations at the
micro level, for the use of an extraordinanly large number of occupanonal variables
In an agpregate wage equation, and for coefficients on several variables at odds
with much of the hterature Our study 15 not subject to these same cnticisms
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plus data from several addinional sources, ro cxamuane how fonale and malc
wages vaty with gender composition (proportion female) m a worker’s
occupatton Lhe article provides recent evidence on chaages in the gender
wage gap and gender segregation Prinaipal contributions of the article
mnclude the use of several large data sers, the addion of occupational
variables not commonly used 1 wage studies, and the constiuction of large
CPS panels enabing an analysis of individual worker’s wage changes and
changes in gender compasition The longitudinal analysis enables one to
contro) tor unmeasured mdividual labor quality or taste differcnces that
arc cortclated with the gender composiion of jobs Thus, we examine
whether the wage-composttion cotrclaton cvident in previous studies 15
due, at least 11 part, to occupatonal charactenstics, quality soitng on
geader composition, taste differences, or other tactors cotrclated with the
proportion female m an occupation

Section 11 of this article provides a discussion of the relauonship between
gender composition and wage rates, with an emphasis on measurement
1ssues and interpretation Section I descohes the construction of the TPS
cross-sectional data set and provides descuptive cvidence on female and
male wages and the gender composition of jobs for the 21-vear period
from 1973 1o 1993 Scetion IV provides coss-scenonal evidence for the
years 1983-93 on the effcct of gender composition on the wages of women
and men, decomposes the gender wage gip (7to 1ts LOMPONE 1T Parts, cowi-
pares the effects of gender composiion among various arker gioups,
and examimes 1ssues of specificanion In Section V, longiudinal evidence
from three altcrnanive data sets 18 examined with considerable attention
aiven to the 1ssue of measuement error w the changen gender composition
variable A concluding scction provides an assessment and intcrpetation
of evidence

II Wages and Gender Composition

The relationship berween wages and gender composition can be estymated

by
In W, — 20 By Xu + ,TTM, + ¢, {n
ln Wzm - z Bémxikm + (-)YFI{JI\IiP + e (2)

wherc subscripts fand m designare temale and male, respectin v, Tn Woos
the natural log of hourly earnimgs for individual 2, X consists of an intercept
and vartables, indexed by k, measuring personal and/or job chatactersics
and region, i includes a constant and coeffivients corresponding to var-
ables 1n X, FFM s the rauo of temale to total employment in the worker’s
oceupation, and © 15 1ts coetheent, and ¢ 15 an ertor teim assumed tor
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Wages and Gender Composition 429

now to have sero mean and constant variance A value of © < 0 implhes
that wages decrease with respect to proportion female If ©Or—8,) s
negative, the logarithmic gender gap widens with respect to TEM, if pos-
itive, the gap s nairower in predomuinantly female jobs

The logarithmic gender wage gap, In W,, — In W}, can be decomposed
in the following manner

In W, —In W, = [Z (p.B.. + pBKX, — X)]
+ [(£.8,, + p; O)TEM,, — TTM)] 3)
(2 Bo — BHpXo + X))
+ (0., — 0)(p,FLM,, + p,,,m—ff)],

where ovetbais represent means, and p,, and p; are the proporuon male
and female in the sample The decomposttion uses sample proportions 1o
weight the regression coethaents in order to appreximate a “nondiscrim-
natory” or full sample wage structure (see Qaxaca and Ransom [1994] for
an analysis of altcrnauve wage decompositions) The first and second terms
1n brackets (line 1) represent the “explained” portion of the gap, the first
being that accounted for by differences in the X’s, and the second, that
owing to differences in gender density between women and men The first
term can be further disaggregated to examine the separate contribution of
selected groups of Xs, for example, occupational chatacteristics The thud
term 1n brackets (line 2) represents the “unexplaned” portion of the gender
differential, that owing to differences in the cocfficients on the X's
and I EM

Interpretauon of ©; and 6, as well as the decomposiion shown 1n
equaton (3), depends on the causes of occupational segregation and the
routes through which TEM and wage rates are related (for previous dis-
cussion of these 1ssues, see, among othcrs, Polachek 1979, Blau 1984,
England 1992) Among the nonmutually exclusive explananons for oc-
cupational segrcgation are human capital differences, emplover discrinu-
naton (based on preferences or statistical discrimmation), and premarket
differences 1n family and school inputs and 1a the socalization process *
The most common characterizanon of the gender compositon effect 1

* An addonal explanation is the devalnation hvpothesss, which argues that
emplovers value fess hughly woik done primanly by women than they valuc the
samc work done by men {for a discussion, sce England 1992) This explanaton has
recaved hetle attention from economists, because 1t eithcr 15 mconsistent with
standard theory or reduces to one of the alternauve explanatons in order to explain
wage diffcrenuals {e g, employer discriminarion, restrictions on Labor mobility, or
worker preferences correlated with gender)

Copyright @ 2001. All Rights Reseved.



430 Macpherson/Hirech

that 1t reflects occupational “crowding” (Bergmann [974) Women mas
be crowdcd into particular occupations, ow g ather to pretercncees o1 to
past or present discrrminatory bartiers to alternative occupations For ex-
ample, many women but rclanively few inen may crowd mte occapanons
with attractive (but costhy) job chatacterstics In this case the negatn
effcct of FEM would reflect a compensating differential Crowding lowrs
the equilibrium wage 1n these occupations to a level below that for stamlarks
skilled workers in other occupatinns, mtaoccupationmil mobility 15 msut-
fivient ta equabize wages

The crowdimg model 15 usetul n explanug 6, < 0, but less so m ac-
counting for 8,, < 0 If men do not face the same barrers as women, w hy
would men accept the lower wages i predoninainds tomale jobs when
higher wages arc available i male-dominated jobs* 1f @, < 0, then ather
predommantly female jobs attract low cr-quality (nnmeasured) male work-
ers or males 1 predomunantly female jobs have tastes for these jobs and
choose to accept lower wages Stated altanatnely, if women tace bairiers
to high-paying occupations, low-paid occupations will attract a dispro-
portionately large number of women and a low propoiton of men, hence
the negative correlation between M and both femalc and male wages

Fhe “quality sorting” hvpothesis 15 a rclated explananon for the wage/
gender composition relattonship If women but not men are crowded into
low-paymg occupations because of discriminzory bartiers, then the gender
composition of a job becomcs an index of labor quality for men and, 1o a
lesser extent, for women That s, relatavely less producuve males 1ccept
lower-paying jobs in predommantly famale occupations Tor women,
however, the ncgauve eorrelation between the wage and TFM represents
1 part the effcees of past or present discriminaony barnets Difterences
1n gender composition across jobs owing to past occupational diserimi-
nation by emplovers or from soctetal and famihal prefesences that no longer
prevait are likely 1o have evolved into qualiny sorung on TEM Over nime,
Jow-paving occupations erowded by womas would artiact relatively lower-
quality males and losc mamy high-quality females, thus, we obseive workers
in predominantly female jobs with lower average produc tivities and wages
Today’s labor market equilibrium with sorting on gender composition 1s
aresult, 1n part, of the historical path through which labor markets cvolved
(Heckman [1991] discusses the difficulty in dist.nguishing path dependence
trom worker hcterogencits )

Fven in the case of current discrimiaation, however, 11 M serves as a
quality index since the probabihity of a woman bewng hired nio predom-
inantly male jobs 1s an increasing funcuon of productviey Inshort, workers
are sorted 1nto occupatons based m patt on expected producuvity, and
this productivity may be correlated with acnder composition For enample,
average and expected tenure mayv be lower 1 predominanty temale oc-
cupations, laading to fawer traning mscstmants nd a lower equilibrium
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wage for women and men If this 15 a source of the gender LOmMposition
wage cffect, however, it can be measured (1 e, controlled) by inclusion of
an appropuate variable measuring average tenure m an occupation °

Taste models of discrimination that posit cmployer, employee, or con-
sumer prejudices generally lead to the prediction of lower female wages
i predominanily female jobs But if men and women can be rewarded
differently within detailed census occupanional categories, such models of
discrimination lead to the predicuion of a weaker (or positive) relationship
between wages and FEM for men as compared to women and a larger
female-male wage gap i predominantly temale jobs Tor example, dis-
criminatoty employers would pay a premium for men over women, or
men preferring not to work with female coworkcrs would require a wage
premium Employcer discrimination can of course be 2 primarv mechansm
through which female wages and FEM were imally generated And the
more homogencous the labor market within occupational cells, the more
ditheult 1t 1s for employers 1o pay women and men differently T ower
male wages observed cunently in such obs, however, must then reflect
the cffects of qualiny sorting on gendcr composinon, worker tastes regarding
job chatactenisuies, or immobihity or transitional employment among males
in predominantly female occupanons ®

Alternauve speaifications of cross-sectional models (1) and {2) allow
infercnces to be made abour explanations for the relanonship between
wages and gender composiuon If @ 1s sensitive o inclusion of variables
measuring occupaton-level tenure, traming requirements, and work hours,
it suggests that human caputal diffcrences across occupations, and worker
preferences regarding job attachment, help account for the wage-1 EM
relationship Sensitivity of © to the inclusion of measures of job amenites
and disamenities would suggest that the effects of FEM on wages reflect
mn part compensating diffcrentals and differences i tastes toward these
charactenistics berween workers m predommantlv female and male 10bs
Lquations (1) and (2), however, cannot casily idenufy unmeasuied worker
quality and taste differences that may be correlated with FEM (Hwang,

*If emplovers are rsk averse, wages will be lower wichin owcupations wherc
productvity 1s less casily predicied The sssue 1n this case 15 not gender diffcrences
w1 productvity but, rather, whether employ ers can more easily predict productinty
for men than for women Light and Ureta (1992) provide evidence wndicaung that
for recent vears (but not previousiy} tenure can be predicted as accurately for
female as for male workers

¢ For related discussion and analysis, as apphed to the racial compasition of jobs,
see Hirsch and Schumacher (1992} Hirsch and Macpherson (1994) conclude that
the negauve relationship between wages and the proporuon black in an oucapanon
15 due enurely to the cortelanon of racial composition with skill-related job char-
actensucs and unmeasured worker-speaific qualiy For this reason, propottion
black 1s not included here as 1 control sarable
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Reed, and Hubbard [1992] show that bias trom unobscrved heterogenerty
can be large) Fsumanon of longitudinal wage change models that account
for unmeasured indinadual-specific wage detrminants provides a means
for examining the importance of these facrors

The longitudinal wage change model follows ducctly trons the wage
level model et the crior term ¢, from cquattons (1) and (2) be disided
1nto a person-specific quality ot taste comparent (&) tixed ov et tune and
2 random wiror torm with sero mean and constant variinee {¢)) Adding a
ame dimension to the carmings cquanion, the levels tormuliton in equations
(1) and (2) can be rewnten

In Wy, = 2 By Xuy, + Q0 M, &, 4y, {1
and

ll"l Wnn - Z BAWX:/ Iy + emi rT‘VL,,‘ + q).em r c:w. (2’)

where y subsciipts year If the omutted fiscd-effect ® v negatvely correlared
with TEM, then levels esumates of ©; and 6,, 1n (1) and (2) arc buased
dow nward away from sero

1 etting the change operator A teprescnt changes Letw een adjacent cars,
[y - (y— D, [y — 1)~ {y — 2)], and w0 on, the following longitudinal
wage equatons are obtaned

A IH W.jz - Z B“AX,U, + @J{AI*FNL;I t AC?I!, (4)
and

A ln men = Z ﬁlmAX:kmﬂ + Bn,A[‘FI\/},,,, + Ae:.»m (S)

where ¢ represents the ume periods over which changes are calculard
Person-spectfic fixed eficets owing to unmcasured quahity or taste duffer-
ences fall out, thus {potentally} allowing unbiased cstimation of 8 and
@, Forexample, woikers with a sttong prefcience tor ajob charcrenstic
assoctated with lower wages (e g, tlesibilits of houts) are more Iikely to
be obscrved m both years emploved i jobs with o wage lower than that
predicted by a wage level regression not contiolling fully for thar job
characterisue

Levels estimation ot cquations {1) and (2) in prcvious studses produces
negative values of ©,and ©,, indicating lower female and malc wages
jobs wath higher densities of fomale workess I this retationship results
enurely from a causal effect of gendor composion on wages then lon-
gitudinal esumates of @ and 8,, from (quations (4) wnd (5} should be
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similar to the levels estmates 1f the negauve wage/gender composition
relanonship 1s due enurely to unmeasured person-specific differences cor-
related with FEM, longitudinal estmates ot € and 9, go to zero Differ-
cnces i the levels and longitudinal esumates of €, and ©,,, therefore,
provide evidence as to the relative importance of unobserved worker skalls
and preferences versus gender-based occupanonal discniminatuon {or un-
measured worker and job charactenstics not fixed over umd)

III. Data and Descriptive Evidence

The primary database for this study 15 constructed from the 132 monthly
CPS ORG files for January 1983-December 1993 In addition, we prowvidc
supplemental evidence on gender compositon and wages from 1973 for-
ward by using the 1973-78 May CPS public use files and the January 1979-
December 1982 CPS ORG files 7 The CPS ORG files provide unusually
large sample si7es Morcover, because households are included 1n the CPS
in the same month for 2 consecutive years, construction of laige 2-year
panels of individuals 1s possible The appendix provides a detailed descrip-
tion of the construction of our 1983 /4-1992/3 panel Varables measuring
occupation and industry characteristics arc matched to mdividuals in the
CPS These vartables arc calculated by us from the CPS ORG files based
on worker occupaton and industry codes, calculated from supplementary
CPS files contaiming varnables not included 1n the standard CPS surveyvs
{e g, company tenure, firm size, and computer use), or obtained from
alternative sources such as the Dictronary of Occupatronal Titles (DOT)
and matched to individuals on the basis of thar recorded occupation

In the subsequent analysis, we include all female and male workers ages
16 and over, with complete data provided on usual weekly carnings, usual
hours worked per week, occupation, race, and other needed variables
Excluded are workers whose prinaipal activity 1s school (3 6% of the po-
tenual sample) or who had either their industry or occupation code allocated
by the census (an additional 1 1%) Our principal cross-sectional analysis
1s for the years 1983-93, while the longitudinal analysis 1s based on changes

7 Beginnung 1n January 1983, new occupation and idustry codes from the 1980
Census of Populaton were adopted by the CPS, and union status was asked of the
outgoing rotation groups in «ach menthly survey 1ather than only in May Beginning
i 1992, the CPS adopted the 1990 Census of Population occupation and industry
codes, but changes berween the 1980 and 1990 codes are rclatively minor All
constructed vartables at the detailed occupation and industry level for 1983-93
have been made nme consistent Major industry and occupation dummies used as
regression dummics m the rable 1 regiessions for 1973-93 are ume consistent,
occupantonal categories were defined based on the 1970-80 mappings provided 1n
US Department of Commerce (1983) The CPS ORG, or “carnings microdata,”
files for 1979 forward are made available by the Data Seivices Group at the Bureau
of Labor Statistics (BLS)
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for the period 1983/4-1992/3 Wage 1ates are measured by usual weekly
earnmings dnaded by usual hours worked per week, i Diecembar £993 dollars
(wages are deflated by the monthly consumer price mdes, CPI-U) Workers
with umplied real wage rates less than $1 00 arc cxcluded fiom the sample
(© 1% of the potenual sample} The census top coded wedkly carmings at
$999 1n current dollars for the survey s through 1988, atter 1988, they were
p coded at $1,923 Tor the years 1989 and forwaid, we assigned mean
carnings above the $1,923 cap based on the assumpuon that the upper tail
of the carnings distuibution follows a Parcto distiibution The paramcters
of the Pareto were estimated scparately bv vaar and gender [ or cach month
1n yeais ptior to 1989, mean earnings for those at the $999 cap were assigned
bascd on the mean in 1989 among fimale or male workers at or above the
samc 1cal weckly carnmgs

The total sample size for the 1983 93 wage level analvas 15 1,836,541,
with 877,070 women and 9539471 men No indnedoals i the OFS are
excluded becanse of small occupation sample sizcs Bocause csumation 1
across ndividuals ratha than occupaunon, those in small occupanonal cells
recenve correspondingly lictle weight m the regression analysis The sample
size of the longitdinal data set combiming the panels for 1983/4-1992/3
15 459,685, or 25% the s17e ot the full sample The appondis deseribes fully
the construction of the CPS ORG matched panel, as well as a similarly
s1zed March CPS retrospective pandd used in our wage change analysis

Gender composiion 15 measured by 1LM, the proporuon of female
workers in the worker’s 3-digie census octupaton, calculated from the
CPS files Desaiptive evidence on FFM and the wage-I T M relauonship
18 provided for the period 197393 Here, FFM 1s calculated on an annual
basis for the years 1979- 93 (we employ 3-vear moving avcerages m subsc-
quent tegression analysts for the [983-93 panod) and over 2 years for the
1973- 71, 1975-76, and 1977-78 periods All rotation groups m the CPS
were asked canings quesuons in the May suevevs from 1973-78, whereas
the annual ORG files for 1979 forward includc anly the outgoing rotanon
groups, the quarter sample of the CPS for whom earmings were measured
beginning m 1979 Note that measures of TLM fiom 1973-82 and 1983
93 are not stictly comparable becanse the carlier years use the 1970 Census
of Population occupation codcs and the latter a combinanion ot the 1980
and 1990 census codes T'he modest changes betwan the 1980 and 1990
codes (the CPS began using the 1990 codes 1in 1992) permutted us o coa-
struct ume-consistent categories for 1983 93 (six small occupatonal cat-
egories were merged into larger categoites, reducing the numbcr of potental
owcupations from 503 1 1983-91 to 497 for 1983-93) Dospite substanual
changes in occupational defimtions and categorics berween the 1973-82
and 1983-93 periods, we do not observe an obvious break in the TTM
scries between 1982 and 1983
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Table 1 provides descripuive evidence for the years 1973-93 on sample
sizes, mean female and male real wage rates, the female to male wagc rauo,
gender composition, the Duncan index of segregation, and the relationship
berween wages and I'EM As wadely recogmzed, the gender gap changed
little during the 1970s, and then narrowed substanually throughout the
1980s and early 1990s The rano of female to male hourly ecarmngs,
W,/ Wy, incrcased from 648 1 1973/4 to 669 1n 1983, and then w 764
by 1993 Following a rcal wage decline during 1973-81, wages for women
increased by 12 6% during the 1981-93 penod, in connast to a small de-
crease observed among men

Mean values of FEM and the Duncan index of segregatnon bv year in-
dicate declining occupational segrcgation by sex during the 1970s and
1980s, with slow progress evident during the carly 1990s The occupation
percentage female among male workers increased from 17 6% 1n 1973/4
to 28 8% 1 1993, the percentage female among women declined trom
72 1% to 68 2% duting the same penod (for previous evidence on changes
n occupational segregation see, among others, Blau and Beller [1988] Fields
and Wolff [1991] and (FNeill and Polachek [1993])* The Duncan index
of segrcgation, measured by 22 |7, — £|, where m and fare the proporuons
of male and female employment, respectively, in occupation g, varies be-
tween zero n the case of an equal occupational distribution and one in
the case of complete sex segregation The Duncan index falls from 685 1n
1973/4 to 546 1 1993 Some of the decline appears to result from the
change in occupational definitions between 1982 and 1983 (figures for
1973-82 are not dircetly comparable to those for 1983-93) Indices of
occupational segregation are sensiuve to the degree of aggregation Tor
example, at an even more disaggregated level, a large number of jobs are
virtually all male or all female (see Groshen 1991)

Although not a central tocus of this article, our data set allows us to
provide a 1973-93 time sertes of the relatne wage rano, W;/W,,, and of
the Duncan index of segregation for groups of workers classified by ed-
ucarion, age, race, part- or full-time status, private- and public-sector status,
production and nonproduction occupational status, and union status This

# Increascs in the relative size of the female labor forcc can produce increases in
FFM {for both women and men In table 1, F FM s averaged over imdividuals (this
15 equivalent to averaging over occupations, weighted by employment) Alterna-
nvely, IEM ss calculated by averaging over the 497 occupauons {unweighted),
beginning 1 1983 with the new uccupational codes Among occupations that were
majority female and majonty male in 1983, mcan FEM decreased from 746 1n
1983 10 724 1n 1993 among the femalc occupanions, while increasing from 166 to
195 among the male occupations I, instead, we calculate changes for occupations
that were either two-thirds female or male in 1983, mean 1 EM decreased from
838 1n 1983 to 796 1n 1993 among the femalc occupanons, while increasing trom
110 to 137 among the male occupations
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Wages and Gender Composition 137

mnformation 1s presented 1n rable Al Although relative wage ratios and
the degree of occupauional segreganion differ sigmificantly among groups,
there are increases in the wage rato and decreases in sex segregation among
all groups of workers during the past 20 vears

Table 1 also provides esumated slopes of the log wage-1 EM rdlanonship,
B and 8,,, unadusted and adjusted for standard worher charactersucs,
during the 1973-93 period  The unadjusted cocfficients aie obtained from
female and male log wage regiessions, esumated by year, with only FTM
on the nght-hand side The adjusted coefficients arc obtained by adding a
common set of controls over the enure 20-vear period—years of schooling,
years of potenual experience and 1ts square, and dummies for marital status
{2), race and Hispanic status (3), part-ume status, public-sector status, large
metropolitan arca, occupation (5), industry (13), and region (8) Excluded
are a measure of union status and separate dummues for federal, state, and
local employment, because thesc variables are not available over all the
years Esuimates in table 1 for 1983 forw ard differ shightly from results to
be shown subsequently (our so-called standard specification) because of
the exclusion of unuon status and detailed public-sector dummies, and
because FEM 1s calculated here on an annual basis rather than as a moving
average Sample restrictions are equivalent to those outlined previously

Comparison of the unadjusted and adjusted I EM coefficients illustrates
the importance of controlling for worker (and job) characterisncs The
unadyusted cocfhicacnts tor women are relatively stable over the 1973-93
period, showing some indication of nising into the mid-1980s and then
falling since then Bv contiast, the male coefficients begin the period larger
than the female coctheients and hit a peak in the late 19705 Thev then
decline steadily and are cffcctively zero 1n the carly 1990s The conventional
conclusion that male coethcients exceed those for women 1s sensinve to
time period and choice of control vanables Johnson and Solon (1986) use
the May 1978 CPS and find larger cocthicients for men {they report un-
adjusted coefficicnts of —0 343 for men and — 244 for women) As will be
seen subscquently, the low unadjusted coefhcient for men in later years
reflects a nonlinear relationship in which a large number of predominantly
male jobs are low skill and low paying Accounting for schooling and a
few standard controls increases the magnitude of the male coethicient and
makes the wage-FEM relatonship more nearly lincar Tor example, with
controls, the male coefhicient 1s relatively stable over time The adjusted
FEM cocfiicient for women displays 1ts lowest value i the 1970s, climbs
in the mid-1980s, and 15 stable thereafter

In subscquent regression analysis for the 1983-93 period, FEM and other
occupanon and mdustry measures calculated from the CPS ORG files are
measured as 3-year moving averages This reduces measurement ervor that
can result from small sample sizes 11 some occupation and industry cells
Although bias resultng from measurement ciror within small occupation
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cells will have little effect on wagd level cquation estimates, measurement
crror 15 a concern 1n the longitudimal analysis Because absolutc and ecdative
changes 1n gender composition and job charactenistics occur slowly ove.
ume, little ertor 15 introduced from the use of moving averages Averages
for 1983-85 are matched to both 1983 and 1981, and avcrages for 1991-
93 are matched to both 1992 and 1993

Table 2 presents descriptive statistics for 1993, with the sample segmented
o four occupational categories based on ger der composition (the break-
points for FEM are 25, 50, and 75) As evident fiom table 2, wages rates
for both women and men are substanually lower in predominntly teniale
jobs (FEM = 75) [ or men, wages (and schooling) arc low 1in occupations
that are almost enurely male, while decreasing with respect to gender
composition at higher levels of FEM Women displav a similar wage pat-
tern Notable 1n table 2 are the substanual ditferences in occupanional
characteristics between predominantly fomale and malcsobs This s evidents
n the occupational means ot job tenure, proporuon part-tume, occupational
training requirements (SVP), computcr use, strength, hazards, and physical
and envuonmental conditions Because theie are substintal ditferences in
wages, worker characteristics, and job charactaristics among, workers
predominantly female and male jobs, we turn below to an aalvsis of how
esumates of © vary with speufication

I'V. Wages and Gender Composition:
Cross-Sectional Evidence

A Standard Fsumares

In this secuon we present estimates of 8 and 6, , bascd first on the
estimation of annual cross-sectional log wage cquauons for the years 1983 -
93 Results are presented for what 1s referred to as the “standard” model,
regressions including vanables measuring wdnidual charactersties, loca-
ten, and broad occupation and mndustsy of cmplovment (1e, vears ol
schooling, potenual experience and 1ts square, and dummies for union
coverage, black, other nonwhite, Hispani, maried with spouse picsent,
ever mairied without spousc present, part-tme, federal worker, state
worker, local worker, large metropolitan arca, regioa [8], idustry (134,
and occupauon [5]) These results are representative both of standard es-
timation techniques and of variables available 1n most data sets We sub-
sequently provide wage level results from what 15 1eferred 1o as the “ox-
panded” model, which includes a variety of occupation and industry
characteristics measw es not routinely meluded 1in wage cquations

Results from the standard model, presented in table 3, indicate thart the
gender composition effect 15 substantial and similar 1n magnitude tor
women and men [sumates indicate an increase in the absolute vatue of
O since the early 1980s A O of, say, — I8 indicates that wages arc about
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Table 2
Means of Selected Variables by Gender Composition, 1993

Value of FEM

Variable 0-25 25- 50 50~ 75 75-10 All

Means for females
Wage (December 1993 $) 10 823 11 867 11127 10040 10709
Schooling 12628 13047 13 501 13 006 13 096
Experience 18 551 19 984 19179 19 708 19 595
Part-time 177 197 231 290 251
Federal 036 058 023 022 031
State 054 046 066 052 054
Local 063 080 132 146 124
Black 123 108 101 109 108
Union 194 128 161 166 158
DOT-GED 2827 3452 3526 3187 3295
DOT-SVP 1 815 2966 2545 1240 1920
Occupanon-tenure 7 156 7112 6460 5559 6175
Qccupation-part-time 131 154 214 295 238
Occupaton-OJT 366 412 451 403 413
Occupanion-computer 373 506 537 577 542
DOT-environment 416 23 130 086 145
DOT-hazards 182 067 054 035 054
DOT-physical 1665 1218 1165 1623 1442
DOT-strength 2469 1960 1850 1772 1868
Industry-unien 186 168 172 170 171
Industry-big firm 452 467 456 412 435
N 4,514 17,757 16,721 41,957 80,949

Means for males
Wage (December 1993 §) 12 842 16 060 4 751 11380 14018
Schooling 12 342 13 501 14 097 13 449 12995
Experience 19914 19 528 18 644 16 519 19422
Part-ume 074 090 108 209 092
Federal 027 055 034 036 037
State 033 045 076 073 045
Local 071 051 157 131 078
Black 082 080 085 119 084
Unton 248 153 205 210 209
DOT-GED 2801 3 466 3584 3037 3124
DOT-SVP 1970 2980 2779 1040 233
Occupation-tenure 7337 7231 6771 5525 7120
Occupation-part-time 092 139 186 304 132
Occupation-OJT 358 416 465 91 392
Occupanion-computer 282 515 572 531 408
DOT-environment 524 229 114 093 353
DOT-hazards 287 073 042 034 173
DOT-physical 2167 1242 1138 1484 1702
DOT-strength 2703 1967 18Q] 1806 2301
Industry-union 206 175 200 183 194
Industry-big firm 377 458 455 463 418
N 41,440 27,290 9,791 5,382 83,903

NOTE —-All means are caleulared across indoviduals in the 1993 CPS ORG Occupation-tenure 15 caleulated
from the May 1983 and 1988 CPS Pension Supplements and the January 1983, 1987, and 1991 CPS,
occupanon-CfT from the January 1983 and 1991 CPS, occupation-computer from the October 1984 and
1989 CPS, industry-bng firm from the May 1983 CPS Pension Supplement and the March 1989-92 CPS,
and occupanion-part-time and industry-union from the CPS ORG files DOT measures are constructed
from data 1n the Natsonal Occupational Information Coordmating Cormmuttee Crosswalk This provides data
for approximately 12,000 occupanons from the 1986 revision of the fourth edition of the Dictionary of
Oceupatronal Titles, plus a “crosswalk™ code identifying the 1980 Census of Population occupauon code
We construct DOT values for each census occupation code by aggregaung and taking the unweighted
average {cmployment weights are not available) among all defailed accupations within each consus oe-
Cupatlon
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Wages and Gender Composition 41

7% lower for both women and men 1n a typical “female” occupanon (F EM
= 68) than n a “typical” male occupation (FEM == 29) Stated alterna-
uvely, a movement toward equality of gender composiion across occu-
pations (a change to a FTM of 48, the mean in the combined female and
male sample for 1993) would be associated with a 3 6% mcrease m a tvpueal
temale worker’s wage and a 3 4% decrease tor a typical male Changes in
0,and ©,, between 1983 and 1993 (wable 3, standard speaificauon), coupled
with changes in I'I M during this period (table 1), imply that changes in
the level and impact of gender composition had a neghgible effect in nar-
rowing the gender gap The difference in the cffects of FEM for 1993 and
1983, calculated by

OJFFM;— O,FEM, )ss — (&1 EM, — 6,1 LM, ),

= [~ 0640] — [~ 0660] = 0220, ®)
mndicates the fogatithmic gender gap nairowed by only 002 log ponts
owing to changes 1o gender composition and 1ts wage effcets This s less
than 2% of the total [24 naniowing of the gap over the 1983-93 period
(see the top line of wable 7) Note that the above calculation assumes a
causal rclationship trom gender composition o wages, 1t 15 this interpre-
ration that we investigate below ”

B Gender Composition and the Role of Job Characturistics

One explanation for the wage-composiuon relatonship 1s that 1t parth
reflects compensating wage differenuals resulting from differences w job
charactcistics between predommantly female and male occupations
Morcover, quality sorting bv workers may be not on the basis of gender
composition per se but, rather, on the basis of job characrerstics correlated
with gender composition The job charactenstics Iy pothess 15 tested es-
umaung “expanded” wage regressions that include measures of occupation
and industry charactenstics Measured at the occupation level are an index
of general educauon requirancents (GED), mean vears of neccssany occu-
pational rratnimg (SVP), proportion of workers w ho report recenving train-

“1f we use coetharents trom our “expanded” moddl, as presented 1 table 3 and
discussed below, the difect ot the change in gender composition implied by equation
(6)1s 005 Although changes in gender composiuon had small cficcts on the gender
wage gap duning the 1980, 1t did not operate m solation from other stuctual
changes Blau and Kahn {1992) show that changes i mdustiy coefRoicnes duuing
the 1980s benefited women relatne to men, while O Nall and Polachck (1993)
find that changes 11 occupanonal returns tivored males Even wnd Macpherson
{1993) provide esaimates ot the cffeets of dedining umonization on the gender gap
Bl and Beller (1988) show that changes i occupauonal segreganon also had
relativels hutle cffcer on female-male wage nends i the 1970s
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ing on the job (OJT), mcan tenure with the current fim, the proportion
of part-time wotkers, the proporuon usng a computer on the job, the
proportion of jobs facing hasards, and indices of phyvacal demands, en-
vironmental conditions, and strength Measumed at the vadwstry fevel ace
the proporuons of workers 1n fiums with at least 1,000 employecs and ot
workers covered by umon contracts '

Results from the expanded model are shown in tablc 3 The rather clear-
cut result 15 that the magrutude of the relavonship betw een temale or male
wages and gender composition, following control tor job characteristics,
15 reduced by roughly one-quarter for women and one-half for men In
1993, for example, the addition of job characteristics variables causes coef-
fictents on FEM 1o dechine in magniude from — 176 w139 among
women and from - 195 to — 090 among mea At least somc of the negative
relauonship between wages and the proportion temale i an vecupation
15 the result not of gender composition per se but of differences 1 job
characteristucs correlated with FFM The magnitude of the wage-1 EM
relationship appeats to be as strong or sttonger m 1993 as i 1983 While
we would expect FEM cocthicaents to be sensitnve to changes in the ccon-
omy’s valuation of unmcasured skill and job tvpes with which 1LM 15
correlated, we do not probe this 1ssue dnectls

In contrast to Johnson and Solon and other studies {and tcsults from
our standard spccification), the relanonship between wages and gender
composition 15 not found to be systemavcally stronger among men than
among women, once we control for detalled job characterisucs The mag-
nitude of the gender cocfhicient for women m ithe expandcd moded cxceeds
that fo1 men in {0 of the |1 years from 1983 to 1993 The sharpes 1eduction
in 0, than m O following control for measurable skill-ielated jub char-
acteristics supports the thess that occuptional ciowding and mobiliry
bartiers may account for much of the ncgausc wage-1 EM relanonship
among women, whercas measurable differcnces i job skalls account for
relatively mote of the negative wage-I EM 1clauonship among rmen Sub-
sequent longitudinal analvsis will provide esumates of the extent to which
FEM 15 a proxy for unmeasured worker skalls and prefoences

In order to assess the appropriatencss of our speafication, we cxamine
the signs and magnitudes of the coefhicicnts on the job characteristics varr-
ablcs other than FFM For ease ot presentinon, we wnzh zc thee {ind

2 A number ot previous studics have ncluded DOT occupraonal meswes, and
Johnson and Solon (1986) addiwonadly indude parcentage part-time in therr May
1978 wage-level equation Nonc has included na sures of occupwon level wnwe,
LC“nputLr usce, or ()n'rhe']()l) tl‘"ﬁll’\lﬂg J(‘hn\()n ']nd S()I()n I‘Lp{‘)lt ]’li‘gu‘ st tes
of ©;and @,,, diffcrences betw ceaour studics 11¢ the indlusion here of morc contiol
varables, substanually larger sample sizes, a mot tecent timc period, and cstumanion
of longitudinal models W examine below the scusitiviny of esmmates o speaiti-
canon nd funcuional form
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other) 1ssues using a data set pooled over the 1983-93 period, with year
dummues included Table A2 provides full regression results for the female
and male expanded log wage equations, with occupation and industry
charactenistics, this corresponds to the results shown 1n table 4, column 1
Coefhcients on earnings function variables measured at the individual level
do not warrant comment, apart from the coefficients on years of schoolng
completed Their relatively low value (43 for women and 045 for men)
15 due to the incluston of occupation dummies, GED and SVP Coefficients
on the occupation and industry characteristics variables are generally con-
sistent with theory and expectations Variables measuring GED, SVP, OJT,
computer use, hazards, and proportion in large firms within the worker’s
industry are positively related to both male and female wages Results
counter to expectations 1n the female wage equation are a zero coefficient
on proportion part-time and small negative coefficients on environmental
disamenities and proportion union Contrary to expectations in the male
wage equation are small negauve coefficients on mean tenure and the
strength index and a zero coefficient on physical demands Although our
results are largely consistent with expectations, predictions of signs are
not unambiguous owing to heterogeneous tastes and sorting and because
characteristics such as strength may be correlated with other unmeasured
determinants of productivity (in the change equation, the only “wrong”
sign 15 on an nsignificant DOT-environment coefficient 1n the male
equation)

Table 4
Gender Composition Cocfficients from Linear and Dummy Variable
Models, Pooled Data Sct, 1983-93

Model 2
Model 1
Speaification FEM FEM25-49 FEMS0-74 FEM75+
Females
No controls — 2305 0754 0013 — 0971
(0021) (0026) ( 0026) (0024)
Standard — 1651 — 0538 —~ 1035 — 1387
(0020) (0022) (0022) (0021)
Expanded — 1173 — 0253 — 0653 - 0813
(0026} (0022) (0022) (0024
N 877,070 877,070
Males
No controls — 0375 1476 0224 — 1951
(0025) (0013) (0020) (0026)
Standard — 1858 — 0030 — (0888 — 1412
(0025) (0013) (0017) (0022)
Expanded -~ 0986 0198 — 0426 — 06038
(0030) (0013} (0018) (0025)
N 959,471 959,471

NoTe —Modet 1 indudes FFM, while model 2 includes the dummies TEM25-49, FEMS50-74, and
TFM75+ The reference group 1s } FM < 25 Standard and expanded specifications are described in the
note to table 3 All pooled models include vear dummues S:ané‘ard errors are in parentheses
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C Turther Results

In this section, we examine the ssues of functional form, specihcauon,
ditferences mn the effects of gender composinion amony alternatve groups
of workers, and estmation of @ from a data set contarnung imdinvidual data
on tenure and firm size "' We first examine the hineanity of the log wagc
FEM relationship by estumating speaificanons that replace FFM with the
dummy variables FEM25-49, TEM50- 74, and I EM75+, corresponding to
the designated range of FEM (the omutted base categors 15 TFM < 25)
In table 4, we provide estimates for a model with no control vanables, for
the standaid model, and the expanded model including job characicrisues
The results with no contuiols indicate a U-shaped relationship betwecn log
wages and FEM, with wages lowest i occupations with low and Tugh
proportions of women The low average wages in prcdommantly male
occupatons reflect the low skill requirements in many of these jobs Once
indmvidual characteristics are incduded, the relationship becomes closer to
linear, with coefficients on 1 LM25-49, FFM50-74, and FEM75 1 of ap-
proximately — 05, — 10, and — 14 among women and - 00, — 09, and - 14
among men When job-level characteristics are added, the coetfivicnts on
the categorical dummies change to — 03, — 07, and -~ 08 amoag women
and 02, — 04, and — 06 among men In subscquent work, we restract our
analysis to the linear specification

Tablc 5 presents the coefficsents on F LM obtamned trom ternauyc spec-
ifications We mdude first the equation with no controls, tollowed by a
“base™ speatficanon (line 2) including all vaiiables measured ar the indi-
vidual level, with the exception of broad occupation and industey dummy
variables We then add industry and occupation dummies (separatcly and
jointly) to the base model and obtain the “stindard” specificavon (line 5)
shown praviously We then add to the standard speaficauon, separarely
and jointly, the accupatonal vanablcs GFD, SVP, mean tenure, proportion
part-time, proportion O] I, and proporuon with computer use {Lines 6
12) We also add to the standard model all DOT occupation measures
other than SVP and GED (linc 13) and the industry measures of him size
and union density (line 14} We then present the expanded model (line 15)

" An addiuonal seze examined 18 whethor m dffecuve wage floor wsoaated
with mimmum wage laws or binding reservanon wages flattens the wage-TEM
gradicnt, m particular for women If 1 signuficint number of workars arc m jobs

with wages dose to the minimum, there can be rdanvdly bl negauve o

feet on

wages from mncreases in the propornon female (tor vsimular analvsis with respece
to racial compositien, sce Hirseh and Macphorson 1994) 1o addross this issae, we
created anevs s*{mpl(‘ restricted to workers with wages at least [ 2 imus the mimmum
wage ($3 35 through Maich 199¢, $3 80 from Aprl 1990 thiough Maich 1991, and
$4 25 afrer Apnil 1991) This sample restocuon tesulted i the dedenon of 8 8% of
the men and 16 7% ot the women Regrossion results tor workers 1bos ¢ the catoff
wete highly similar to those shown 1o the article
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Table 5
FEM Coefficient Sensitivity to Specification, Pooled Data Set,
1983-93

Specifications Females Males
1 No controls -~ 2305 — 0375
2 Base (indmvidual charactenstics only} — 1719 — 1387
3 Base + 13 industry dummues - 1775 ~ 0512
4 Base + 5 occupation dummues — 1543 — 2584
5 Standard model {base model + 5 occupation,
13 industry dummies) ~ 1651 — 1858
6 Standard + GED — 1356 — 1031
7 Standard + SVP — 0886 — 0935
8 Standard + job tenure - 1242 — 1579
9 Standard + part-time - 1059 — 0930
10 Standard + OJT - 1476 - 1489
11 Standard + computer — 1620 — 1924
12 Standard + SVP, GED, tenure, part-tume,
OJT, computer —1192 — 0824
13 Standard + DOT environment, hazards,
hysical, strength - 1910 — 2326
14 gtandard + industry firm size, union — 1561 - 1997
15 Expanded (standard + all job charactenistics) - 1173 - 0986
16 Expanded minus physical — 0814 ~ 0986
17 Expanded, with job characteristics measured
gender specific — 1279 — 1135
18 FExpanded, with 49 rather than 13 industry
dummies -~ 1170 — 1064
N 877,070 959,471

NOTE —Shown are the regression coefficients 6; and 8,, The standard and expanded
specificanions are descnibed in the text and the note to table 3 Speaificavions 5 and 15 comespond
to standard and expanded models shown in table 4 All models meludc year dummies Standard
errors are approxunately 0020- 0025

and the expanded model minus the DOT 1index of physical requirements
(Lines 16) Addinonal specifications shown are one in which all occupation-
level varables (other than FEM and the DOT variables) have been cal-
culated on a gender-specific basts (line 17) and one including 49 rather
than 13 industry dummues 1n the expanded specification (line 18)

The principal conclusion to be reached from the results in table 5 1s that
estimates of the wage-FEM relauonship are sensitive to specificaton Sev-
eral results are notable For women, the clusion of occupation and /or
industry dummues has virtually no effect on the FEM coefficient By con-
trast, among males inclusion of mdustry dummies sharply decreases the
magnitude of the FEM coefhcient, while inclusion of only five occupaton
dummues sharply increases 1ts magnutude (lines 3 and 4) These results
indicate that the negauve wage-FEM correlation for males occurs primanly
withm broad occupation groups, that mean FEM and wages are positively
correlated across these broad occupational groups (the simple correlation
of mean wages and FEM among our six occupational categories 1s 293
for men), and that much of the negative FEM-wage correlation among
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men can be accounted for by industry diffeiences As pointed out by John-
son and Solen {1986}, industry wage differenuals are Likelv w be liule
affccted by comparable worth policies, making such policies relanvely less
effective We find virtually identical 1esults, regardless of specification,
when a moie detaled set of 49 industry dunuiues 15 substituted for the 13
ndustry dummies (1 e, compare lines 15 and 18)

The separate inclusion of human caputal and job attachment vanables
measured at the occupational level 1s found w reduce substanuialls esumates
of © The addiuen of SV, measuring average yeats nang sequired for
oceupational proficiency, has a large effect on the magmitude of the TEM
cocthacnts, changing ©; from - 1710 = 09 and @, fiom ~ 1910 — 09
The effcct ol proportion part-time 1s to reduce the FFM coethaent to — 11
for women and — 09 for men This varable 1s hikely wo provide a measute
of job attachment and average work hours, which 13 twn are posiovely
related to tratning and cainings * Inclusion of mcan waure reduces © w
~ 12 and 16 for women and men, while wclusion of GLD lcads wo
coefficients of — t4 and — 10 for women and nmen The addizon of OfT
has a more moderate cffect, while addition of the propornion using com-
puters has little effect on cither esumate of € (women have moderately
highet computer use on the job than do men} The jownt addition of SVP,
OJT, GFD, computer, job tenure, and part-ume to the standard moddl
(hne 12) produces estimates ot &, = —~ 12 and 8,, — - 08 These results
indicate that a sizable poruon of the negatne wage-ITTM relavonship,
roughly a quaiter among women and half among men, 15 due 1o occupa-
nonal differences in skill requircments and job attachment

The inclusion of wmon density and the proporuon of workers 1w large
tinms, both measuied at the indusny level, has relatnvely hitle effect on
estimates of @, and 6, (Iine 14) Inclision of the DOT occupavonal char-
acteristics other than SVIP and GLD
strength—ancreases the magnitude of © for both womon and men, to — 19
for women and = 23 for men when added w the standard model (line 13)
These results indicate s ather dlearly that it 1s sor differcnccs i occipanional
working conditions that lead to a negatne wage-1'M ielationship in fact,

Cnvironment, 1'1:1 ‘11 db, Ph}' blbdl .11"1(]

2 Some authors hive included a SYP andex measuring vamable 1inges of vaars,
rathcr than using the DOT conyversion of thas indes to the number of yens naning
When included as an index, SVP has a smaller impact on wages wnd the 1LM
cocthaent

" Rebetzer and Taylor (1991) provde theon and evidoncd aloag these hines In
therr modcl, uncertan demand leads finms to choose a nus of primary and <onungent
wotkers to pertorm the same jobs Fums hire mto the primany jobs workers who
prefer long hours and with strong job attachment They predice that jobs with a
h]gh Per(.(fﬂ[ag@ ()f p:u -time w nrlﬂr‘i \Vl” h:lvi a largt nuﬂ'll‘)L" (3} Lﬂnt]ngcnt \V(\rki_] &
and, as 1n our analvsis, that the wages of tull-timc workers will vary imverscly wath
the proportion part-time
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a surprising finding 15 the sensitivity of 6; o the inclusion of the index of
physical job attributes (stooping, reaching, seeing, and climbing) Deletion
of the physical index from the expanded model reduces the magnitude of
8, from — 12 to — 08 (Line 16} The reason for this scemingly anomalous
result 15 partly evident i table 2, where 1t 1s shown that predominanly
femalc occupauons have a relauvely high index value of physical demands
but relatvely low pay The fact that the physical index enters the female
wage equauon with a positve and highly significant value (rable A2) 1n-
dicates that 1t in fact belongs 1n a wage equation estimating the impact of
FEM More detailed analysis with components of the physical index (these
results are not shown) indicates that 1t 15 the reaching and seang com-
ponents that are driving this result Lsumanon of the model with categonical
dumnues substituted for I EM indicates that eaclusion of the physical index
has little effect on FEM25-49 and FFM50-74, but sharply reduces the
magnitude of FEM75+ In contrast to the results for women, exclusion of
the physical index 1 the male equation has no effcet on estimates of 6,
{lines 15 vs 16)

Finally, we provide estmates of ©; and 8,, from a specification where
all occupation- and industry-level variables other than FFM and the DOT
measures are calculated from the CPS separately bv gender {line 17) In-
clusion ot gender-spearfic measures may be preferable where an mcluded
job characteristic variable 1s highly correlated with TLM but may be a
poor proxy for the job attribute expected to provide a compensating dif-
tereatal Inclusion of gender-specific measures increases the magnitude of
the FEM coefficients by about 01- 02 log points, in the full models with
gender-speafic measures we obtain €, = — 13 and 8,, = — 11 We attach
relatively less weight to these esumatcs because the gender-specific job
characteristics are measured with greater error (samplc sizes by gender are
less than with the combined samples) and because 1t may be mote appro-
priate to treat the occupational category as a unified labor markct (as as-
sumed n the case of FEM) than as tw o distinct markets

A potennally important 1ssuc given little attention 1n the hiteratuie on
gender composition 1s the possibility of diflerences in gender composition
effects across sectors, demograpluc groups, and types of woikers Knowl-
edge of such differences might allow us to ascertain the generality of our
results and has the potensial to enhance understanding of why occupations
with relatvely larger numbers of women have lower female and male wage
rates Table 6 provides coethcient estimates (standard cirors are omitted)
from both the standard and expanded modets, disaggrcgated on the basis
of age, education, race, private- and public-sector status, union status, part-
and full-ume status, and producton-nonproduction status These results
provide less insight than expected Tor both sexes, the cflect of FEM on
wages 15 smallest among relatively semor workers (ages 45+) This1s con
sistent with the hypothesis that occupational crowdimg has been more
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Table 6
Gender Composition Coeffictents among Alternative Worker Groups.

Wage-Leve! Equations, Pooled for 1983-93

Females Males

Group N Standard  Fapanded N Standard  Expanded
All workers 877,071 — 1651 - 1173 952,471 -- 1858 — (986
Age

16-29 271,800 — 1596 — 1174 293,665 - 1989 1524

30-44 353,996 — 1842 - 1398 387,446 — 2117 — 1074

45-99 251,275 1117 - 0550 278,360 — 1417 — 0161
Education {tn years)

c-11 100,758 — 1591 - 0308 148,138 — 1305 — 0856

12 364,501 — 1459 ~ 0977 359,693 — 1314 - 0736

13-15 219,245 — 1182 — Q0752 215,393 1757 0785

16 122,836 - 2172 - 1376 138,650 - 2910 — 1381

>16 69,731 2272 - 0587 97,597 — 10t0 0702
Race

White 749 327 — 1610 - 1173 844,855 — 1828 — Q42

Black 95,104 — 1658 - 0781 79,429 — 1242 — Q782

Orther race 32,640 — 2098 -~ 1329 35,187 3071 1979
Class

Private 698,093 - 1678 — 1234 804,611 — 1527 0762

Public 178,978 - 1252 — 0462 154 8BGO — 2305 — /93
Union status

Nonunion 735,434 — 1633 -1193 732407 - 1660 — (0879

Umon 141,637 — 1244 — 0594 227,064 — 1884 - 0966
Hours status

Part-tune 222,074 jeleR L) - 0605 79,135 - 1791 — 1415

Full-time 654,997 -— 2091 — 1340 880,330 — 1308 — QR84
Production status

Nonproductlon 777,075 — 1462 1198 545,499 — 1921 — 0620

Production 99 996 — 2122 — 0924 413,972 — (994 - 1032

NoTF —The standard and cxpanded spectfications are deserib 4 the nete ro able 3 All modcls
include year dummues Standard erears range from abour 0020 to 0100

severe for younger cohorts among whom female labor force parucipation
1s highest, or that eccupational choice among younger workers 15 mare
heavily influenced by unmeasured occupational characterisucs correlated
with FEM If gender discnmunation and occupational barriers were the
primary explanaton for the wage-I'EM relationship, however, we might
have expected a stronger gender composition effect among more senior
workers Differences in FEM coethcients with respect to educanon level
appear erratic among women, the notable finding amiong men 1s the positive
cocfficient 1n the expanded model among workets with postgraduate ed-
ucation

Among women (but not men), wage penaltics associated with gender
composition are lower 1n the public than m the private sector and the
union as compared to the nonumion sector Implementation of pay cquity
policies has been most extensive i these sectors, although 1t 15 not clear
the extent to which these differences are related to exphicit (or implicit)
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pay policies designed to lessen gender wage difterences Gender compo-
sition cffects on wages for womien are found exclusively among full-tume
worhets, whereas among males, coefficients on I LM are at least as large
for part-time as for full-time workers Part-tume female workers 1eccive
low wages (for a given set of measured characterisucs) independent of the
levdl of TTM {1 e, Of1s close o 7ero for patt-time women), whereas ©,,
1s simifar among pait- and full-time males Differences in © between pro-
ducvon and nonproduction workers do not display a consistent parttern
across speaficauons or gender

We next consider problems assocated with matching aggregare data on
occupations to indvidual worker data (for a discussion of somc of these
1ssues, see Kloek 1981, Dickens and Ross 1984, and Moulton 1990) Match-
mg grouped and mdiaduoal data presents potential problems of several
forms Informavion fiom 4 single occupation s matched to muluple n-
dwvidual workers in that occupanon This has an effect similar to repeanng
observations, biasing downward standard errors, but not necessanly biasing
cocthuent estimates A second problem 1s measurement error jesulung
from the heterogenein of jobs within an occupational category and the
resulung imperfece match between ndividuals’ jobs and occupanonal al-
ues lor example, I FM mav be measurced accurately for the three-digit
census occupation for which it s defined but may oy erstate or understate
the proportion of women 1n an individual worker’s more narrowly dcfined
occupation or job This type of measurement error mav bias cocthicients
on the giouped varnables toward sero An addinenal distinction wotth
making 15 betw cen occupational varables that proxy unmeasured mdrvidial
charactenstcs and group data measuring 1clevant job charactenstes Tor
cxample, the variable measuring mean tenure i an occupation 1s mcluded
not only to represent a relevant job characteristic affecung all workers’
wages but also as a proxy for missing informanon on individual workers’
tenure

To provide a check on our results, we 1eestimate the standard and full
models using a two-step estimation stiategy suggested by Dickens and
Ross (1984) In a first-step wage equation, only varables measured at the
ndividual level or that vary within detailed occupations are incJuded We
then caleulate the mean of the equanon’s error term for each detailed
occupauon (this 1s equivalent to ncluding detarled vecupatonal dummics,
but 1s computationally more ethcicnt) Occupational wage diffcrences cal-
culated m the first step then become the dependent vaiable 1n a second-
step regression, esumated by weighted least squares (WIS), wich the squarc
root of occupation sample sizes as weights Included n the sccond-step
standard equations are FEM and broad occupanioa dummies, while the
second-step expanded model adds all other occupational variables that
vary across but not withun detarled occupations We obram estimates O,
(and theit standard errors) of — 1611 (0216) and — 1126 ( 0246) for the
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standard and expanded modcls Corresponding estumatcs of 8, are — 1814
(0219) and — 1305 (0249) As expected, WIS point estmates are simular
to what were obtamed previously using single-step estimanion, bur standard
errors are roughly 10 umes larger than those shown previoushy

Tinally, because the CPS docs not normally contain mieasures of wnuic
on the cutrent job, fim size, or establishment size, we also have estimated
identical inodels using the May 1983 and 1988 CPS Pension Supplements
(these results are not shown) Inclusion ot indiidual worker tenure and
size variables reduces the unexplaned pottioa of the gender wage zap by
asmall amount, only 012 1 both the standard and expanded spcaticanions
Coefhicient esumates for €, and ©,,, however, arc highly simular ro those

piesented using the CPS ORG filcs

D Wage Gap Lsumates and Gender Composition

Fxamined 1 this section s the sensitivaty of gender wage gap ostumates
to the mdlusion of 1EM The top line of table 7 provides the total or
unadjusted logatithmic gender zap by vear, while hincs taand 1b show
the cxplamed and unceplained portions of the gap based on our standard
model, absent TEM The unadjusted log woge gap dechined throughout
the parod, from 359 in 1983 to 235 1n 1993 Iiftcrences n personal and
labor market characterisues included in the standard model account for
only a fifth of the gap, in 1993, 192 of the 235 total gap ramains unes-
planed Although both the explained and unexplaned values (lince 1a and
1b) fell over the 1983-93 peniod, the fraction ot the total gap that s unex-
plammed rose (for a siilar finding using the Panel Study of Income Dy-
namics, sec Sorensen 1991)

I ines 2a- 2¢ of table 7 are based on our standard specificanon, with FEM
added to the previons model (speciheaton 1ot table 3) Indusion of ¢ender
compostion reduces the unexplamed gap by about 05 log ponts, white
accounung for morc thaa half of the explaned pornon of the gap durng
most of the period (and 83% by 1993) When job chaiacteristics are added
to the moddl, as shown in the (xpanded speafication on lines 3a-3d che
portion accounted for by I'EM 15 reduced by about a third The cross-
secttonal 1csults throughout the 1983 93 pediod indicate that gendar com-
posiion differences between men and women account for roughly 05 log,
pomnts of the total gender wage gap, the latter declining trom 36 10 1983
to 24 1n 1993

Although occupanional characteristies are jointly not mmportant m ¢x-
plaming the gendor wage gap, as opposed to their importance in accounting
for the effects of FEM, several are mndividually important but tend to cancel
out cach other In line 3¢ of table 7 we bst the contribution of several of
the more important variables—SVP, proportion parc-ume, phvsical con-
ditions, computer use, and GED—on thie explained portion ot the gender
wage gap Differences betw con women and mon in occupational traming
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requirements, as measured by SV, account for about |5 percentage points
of the gender gap during the early 19805, but dccline ro below 1 percentage
pomt by 1993 The proportion part-time can account for 1oughly 1 per-
centage pownt of the gip, while diffcrences in physical requuements ac-
counts for another 5 perceatage point Working 1 the opposite ditection
are computer use and GED Initerences in computer use should be 1sso-
ciated with about a | 5 percentage point female wage advantage, and oc-
cupanional education requircments another 5 pout advantage

V Longitudinal Analysis of Gender Composition and Wages
A Results

An important contribution of this study 15 the esumation of longitudinal
wage change models that control for unobserved fixed cffects n measnring
the relationship between wages and gender composition 1f women and
men with higher unmeasured sklls are more likely to be sorzed into pre-
domunantly male jobs, and those with lower productvity into predomu-
nantly female jobs, then the coethaont on I'FM n a longiudinal wage
change mode! should move toward zero (as noted previously, past or present
disctimynation can produce the sorung pattern described here) That s,
workers whose unobsers ed quality remains constant over a I-year period
would exhibit a relatively small wage change due to a change in the gender
composition of a job (this assumes that wage losses ssociared with firm-
and occupation-spectfic skills are uncorielared with changes in FFM) Al-
though time 1n the new job 1s relanvely biiet in our panel, 1t 1s reasonable
to expect most wage effccts of gender composition o be artached ro the
occupation and therefore show up quickly in the new wagc

Using similar reasoning, longitudinat models can accourtt for unobserv ed
taste differences correlated with gender composition and unmeasured job
charactenistics Foi example, workers who place a high weight on jobs
with flexible schedules and attracone working condinons ae hkely to be
observed 1n jobs with lower wage rates If such worlicrs change occupation
(and thus FFM), they arc likely to have relanvely low wages (condimonal
on measured characteristies) m both jobs When the wage equation s es-
timated in levels form, the coetficient on FEM witt be negatve 1f gender
composition 1s correlated with workcr preferences of this sort, whereas
esamanion of a longitudinal wage equation will control for the effects of
unmeasured job characteristics and tastes, to the extent that they remain
fixed among occupational switchers

Tablc 8 presents results from both levels and Jongitudinal wage change
equations, estimated using the pooled panc| data set constructed from the
CPS ORG files and consisung of matched worker pairs for the period
1983/4-1992/3 The lovds esumates correspond exactly to the previously
estmatcd standard moddd (individual charactenstics plus broad occupation
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Table 8

Panel Data Estimates of FEM and AFEM Coefhicients for Wage-Level
and Wage Change Models, Using the CPS ORG, March CPS,

and CPE Displaced Worker Surveys

Females Males

Levels Change Levels Change

CPS ORG panel
Standard — 1632 - 0917 - 1783 — 0852
(0039)  (0066)  (0049)  (0078)
Expanded — 1143 — 0549 - 0798 — 0336
(0050)  (0077)  (0061)  (008R)
N 219,323 240,362
March CPS panel
Standard - 1709 — 1050 — 1617 — 0833
(0037)  (O112)  (0047)  (0129)
Expanded - 1223 — 0361 —~ 0700 —0223
(0049) (0143}  (C0S8)  (O155)
N 238,299 262,918
DWS — plant closings and layoffs sample
Standard - 2021 — 0913 — 2336 — 0496
(0309)  (0270)  (0311)  (0279)
Expanded — 0610 0024 - 0911 - 0326
(0428)  (0381)  (0381)  (0340)
N 3,883 7,037
DWS — plant closings only sample
Standard — 2289 - 1061 — 1904 - 0312
(0415)  (0354)  (0443)  (0406)
Expanded ~ 0801 — 0483 — 0598 — 0491
(0582)  (9515)  (0543)  (0488)
N 2,200 3,595

NovE —The standaid and expanded specificanions are described 1 the note 1o able 3 All models
include year dummues Standaid errors are in parentheses Charge equations have A log(W) as the dependent
vanable, and coefficrents on AFEM are presented Change equations from the March CP$ files gnﬂer 1R
speuficanon from the CPS ORG by the mclusion of changes ir regien and public-sector starus but exclusion
of changes in marital starus, union status, and n federal, state, and local worker status The DWS results
are based on the January 1984, 1986, 1988, 199, and 1992 CPS Displaced Worker Surveys The sample
consists of workers who were age 20 and oldur and who were displaced from a full-ume, private-sector
j0b because of a plant closing, slack work, or a position of shift that was ehminated The sample was
further restricted to workers who were reemployed at the survey date 1n a full-ume wage and salary job
and excluded those displaced from the construction industry The dependent varable n the change equation
1 the difference between the log of current weekly earmngs and the log of predisplacement weekly
earmings In addinon to the usual change variibles, panel estimates include dummies for year of displacement
and survey year

and industry dummues) and expanded model (the standard model plus job
characteristics) except that the sample i table 8 consists of matched 1n-
dividuals from the CPS panel during their second year in the survey (1984
93) The panel does not include individuals not employed n adjacent years,
those residing in a different households or geographic locations in adjacent
years, and those for whom unique matches could not be made (see the
appendix} Most likely to be excluded from the panel are young workers
Despite these differences, levels results here are highly simular to those
obtamed previously from the full CPS ORG sample We obtain estumates
of Brand 8, of — 16 to — 18 1n the standard model, while in the expanded
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model & 15 esumated to be — 11 and 6,, 1o be - 08 The similanty n
levels estimates between the panc and full samples suggest that the sub
sequent fongitudimal results can be genaralized to a representative national
sample of female and male workers

I'he dependent vauable in the fongitudinal wage change models 1s
A ln W, longicudmal estimates of € and 6, arc bascd on the coefficients
of ATLM Tor reasons examined bclow, we present results here based on
occupation changers who also report changing mdusuy over the year (mote
peasely, AFEM umes a dummy equal to onc 1f both occupation and
industry <hange) Workers recorded as changing occupanon but not in-
dustry have separate estumates of the Al [ M vanable {not shown in table
8), while workers not recording an occupational change are the reference
group " In addition to AI'LM, whose cocthicient 1s shown in table 8, the
standard change modcl includes control varables mcasuiing changes in
experience squared, part-ume status, public sector starus (federal, state,
and local), union coverage status, marital status, broad occupation and
industry, and FEM for those changing occupauon onty (as explamned above),
plus nine period dummies The change i eapenence 1v onc for all worker
and thus reflected in the ntercept, vanables aic not included for changes
in schoohng {because persons whose principal activity was schooling were
excluded), race, laige metropolitan arca, ot region (because houscholds
moving drop out of the CPS and cannot be matched) The expaaded model
includes variables measuring changes in the job charactensucs

The esumates repotted 1n the firsi two lines of table 8 indicate clearly
that the gender composition effects reflect in part unmeasured worker-
speaific skills and/or preferences correlated wisth FEM Tor women, the
esumate of ©; 1 the standard model diops in magnitude trom - 16 to
— 09, while for men ©,, changes from — 18 10 — 09 These results support
the hypothests that more productive women and men sort into or are
selected for highcr-pard “male jobs,” while less able workers are more
likely to work 1n owupations that have a higher proportuon of women
Alternatively, the reduction 1n estimates of € and @, mav reflect worker
taste diffcronces regarding unmeasured job amemitics and disameniies cor-
related with FEM We should emphasise, however, that FTM remains a
sigmficant and nontrivial determinant of wage rares, even aftcr controthng
for unmeasured person-speafic differences

Once we control for both measured job characrerstics and unmeasuied
worker-speatfic effuets in the expanded longitudinal moded, however, the

" Because TTM changes over ime wathtt aecuparions, nonswitchars icabize very
small changes i gender composizion For wonvemence, we do not meludc a separate
variable equal to 2 noaswitching dummy times AFEM, 1ather, wage change for
this group 15 reflected n the equation intereept Results with this vanable incuded
are virtually identical to those shown

Copyright @ 2001. All Rights Reseved.



Wages and Gender Composition 455

gender composition effect becomes rather small, - 05 for women and — 03
for men That s, job charactetistics and unmeasured skills and tastes account
for roughly two-thirds of the standard gender composition effect among
women (1 ¢, the change from 163 to — 055) and roughly four-fifths of
the effcct among men (the change from — 178 to — 034) A coefficient of,
say, -~ 05 suggests that differcices 1n the gender composition of occupations
can account directlv for only 02 log points (05 X 40, where 40 1s the
difference 1n mean FEM between women and men) of the sizable gendcr
wage gap, which averaged roughly 30 over the 1983-93 period Our panel
results indicate that gender composition has a rclatnvely small direct or
causal effect on wages Rather, 'EM 15 correlated with differences in job
characeeristics, worker-speafic productivity differences among observa-
tionally equivalent workers, and taste differences regarding job character-
isucs These factors in turn produce labor market sorting such that wages
and FEM are negatively correlated

B Measurement Error and Alternative Estimates

Animportant concern n the longitudinal analvsis 1s possible measure-
ment error in the explanatory change variables Measurement error biases
toward zero regression coefficients, and this downward bias 1 most severe
in models where mtertemporal variance owing to measurement error 15
farge relative to true vanance of a nght-hand-side vanable (see, e g , Freeman
1984) Measurement crror bias may be parucularly serious where a sub-
stantial number of persons have therr occupation musclasstfied (Mellow
and Sider 1983) and where the ume period 1s sufficiently short that there
are few true occupational changers

Although we expect bias from measurement error to be present i our
analysis, several points are in order Our sample has excluded all worker-
year paus where occupanion or industry has been allocated by the census
in ather the first or second year Second, there exisis serial correlation in
response error (for related evidence on earnings, see Bound and Krueger,
1991), so that a respondent who reports the mcorrect occupational category
i year 1 may report the same category in year 2 In this case, “two wrongs
make a right” because the person would be classified cosrcctly as having
AFEM = 0 Third, even among thase workers misclasufied by occupation,
1t1s Likely that they have recorded a closcly related occupation whose FEM
may not be too different from actual FEM (we present cvidence below)
Thus 15 1n contrast to the frequently discusscd case of muismeasurement of
urion status, where woikers are assigned values of zero or onc Tinally,
we can gauge the sertousness of measurement error by comparing our
results with those from other data sets where occupational change 1 un-
likely to be measured with significant error

We consider several preces of evidence Our most important control for
measurement error 10 the longitudinal analysis 1s to present only coefficient
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estimates on AFEM for workers who are recorded as changing both oc-
cupation and industry, because workers who report changes both n in-
dustry and occupation are less likely to have remained in the same job
than those workers recorded with changes only 1n occupation Thus, es-
timates of © should be less affected by measurement error for industry
movers than for industry stayers In order to illustrate the importance of
this distinction, we provide in table 9 results from longitudinal equations
with alternauve treatment of AFEM In addition to prowiding the coeth
cients on AFEM for those changing occupation and industry (col 1), we
present AFEM coefhicients for occupation switchers who did not change
industry (col 2) and coefficients for all occupation switchers with no dis-
unction based on industry change (col 3) Results are consistent with the
expectation that measurement error biases coefficients toward zero Indeed,
in the standard model, our preferred coethauents for occupation and -
dustry switchers are roughly three times larger (1n absolute value) than
corresponding estimates for occupation-only changers

As argued above, those reporting a change 1n occupation m the CPS arc
likely to realize a change in gender composition smaller thaw if their new
occupation were randomly musreported Fvidence suppores this proposi-
non The average absolute value of AYICM for those who change both
occupation and mdustry 1s 23, for those reporting only a change i oc-
cupation, the corresponding value 1s 20 By contrast, if those same persons
are randomly assigned a CPS occupation (an equal probability 1s assigned
to each ehgible occupation), the mean absolute value of AFEM 15 36 for
both samples Recorded occupations for workers falsely categorized as
changing occupation are clearly not selected 1andomly And the relatvely

Table ¢
AFEM Coeflicients Based on Alternative Defimtions
of Occupational Switching

Matched CPS ORG, 1983-93

Occupition
and Industry Occupinon-Only All
Spectfication Changers Changers Workers
Females
Standard - 0917 — 0271 - 0549
(0066) (0059) (0046)
Expanded — 0549 0142 — 0161
(0077) (0071) (0C61)
Males
Standard 0852 — 0282 0538
{ 0078) (0072 (0056)
Expanded — 0336 0234 — 0018
( 0088) ( 0082) ( 0069)

NOTF —The standard and expanded spec fications are describid i the not 1o able
3 Standard crrors are in parcntheses
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latge absolute value of AT EM among designated switchas (23) suggests
that 1t provides a high ratio of signal to nowse

In ordcr to explore further the degree of measurament aror owing to
miusreported occupational changes, we used supplementary informauon
from the January 1987 CPS public-use survey, which explicitly asked in-
dividuals 1 all rotation groups whether they had changed occupations
duning the previous year and, if so, their previous occupation and industrs
Individuals fiom rotaton groups 5-8 in January 1987 are matched with
their previous responses 1n outrotation groups [—4 1 our January 1986
sample (we use the same sample 1estiictions as 1n our prior analysis) We
first use the January 1986 and January 1987 occupation and mndustry codes
to caleubate (as previously done) the number who change reported ocu-
paton only and the numbcer who change both occupaton and dustry
We then use information trom the January 1987 CPS to sec which workers
explicitly say they changed occupavion duting the provious year For pur-
poses of exposinion, we refer to this latter group as “vertfied” changers
Of those measured as changing reported occupanon but not mdustry (N
= 4,116}, just 7 2% arc found to be verfied changers, as measuted by the
January 1987 CPS But among those reportung both occupation and industry
change between 1986 and 1987 (N = 2,673), 28 3% arc vertfied changers
These results strongly support our decision 1o use coeflicient cstimates
only for those who change both occupation and industry mn order to reduce
measurement error in the AILM varable But they also suggest that sub-
stantial measurcment error remains even 1n this measure

In order to further assess the generality of the longitudinal resules from
the constructed CPS ORG pancls, we estimate similar wage level and wage
change models using two alternatuve data sets The first 15 a data set con-
seructed from the March CPS files for 1983-93 The March CPS records
informauion not only on curient occupation, earnings, and other charac-
teristics but also on an individual’s occupation, 1ndustiy, and class of worke
in the longest job held during the previous year, annual earmings, wecks
worked, and hours wotked per week the previous year, and statc of resi-
dence the previous March ' The major advantage of the March CPS files
15 that occupational change s far less hikely to be measured with error
The constructed CPS ORG panel previously used relies on information
from two intcrvicws, 1 vear apart, possibly conducted by different indi-
viduals with diffcrent household members, and coded by ditferent census
coders By contrast, the March file relies on information from a single

** Current catnings ate reported by onlv a quarter of the March CPS (the outgoing
1otanon groups) We retan the tull March sample by matching each worker’s
reported earmings from the April, May, or June ORG file to the March record
Sumilarly, Funkhousa (1993) has matched the Apnl 1983 CPS immugration sup-
plement with the April-July CPS ORG records

Copyright @ 2001. All Rights Reseved.



453 Macphorson/Hirsch

inteiview with a single houschold member by a single mterview or and
with a single occupation coder (when occupation does not change) Another
mmportant advantage of the March files s that thev include information
on ndividuals who have changed houscholds or locauon o1 who could
not be matched fiom the ORG files from separate veus Disadvantages
of the March data sct are thar the wage change varable 1s constructed
from two different carmings measures (calculated wages from the March
retrospective questions ate larger than {rom the ORG earaings supplements)
and the provious vear's catmings may be deermined 1 pair by jobs other
than the longest held Nether of these s ikely to seriously bias estimates
of ©&- -differences in the March and ORG wage measures will be reflected
largely 1n the constant of the wage change equanon, while mismeasurement
of wages owing o muluple occupations should not bias @ 1t the mea-
surement crror 1s uncotrlated with ALEM There will be a bias tow ad
zero 1n estimates of ©, however, to the extent that last vear's wage reflects
the wage on the new occupaton {with the new I'EM valud), lessening the
measured wage change assocated with AFEM  That s, for those changing
occupations in the latter half of the previous ycar rather than m the second
year prior to the March survey, there will be bias in the estimate of 8, on
the order of about 15% '

An additional panel data set1s constiucted using the January 1984, 19806,
1988, 1990, and 1992 CP'S Displaced Workers Survevs (IDWS) The DWS
provide information on whether workers have lost or left a job duning the
past 5 years because of a plant closing, an cmplover gomg out of busingss,
a lavoft from which a worker was not recalled, or other similar 1cason
The DDWS has the same advantage as the March suncy s m that s retannely
unlikely that thete will be a false idenufication of nonswitchers as switchers
The DWS has an advantage as compared to the March CPS panel 1n that
the prior wage and occupation tcfer duectly to the last job held The most
important differences between the DWS and erther the ORG or March
pancls 15 that occupational changes extend bevond a vear and job changes
among displaced workers are more likcly to be cxogenous And the analysis
can be further hmited to those affecied by plant closings, because 1t can

' Assume that there 15 onc occupanonal change and that chinges arc distribuiwd
evenly throughout a year The mean and median swircha wall change occupations
during the fitst wiek 1n November, the midpomt between Julv 1 {the sccond half
ot vear 1) and March 15 (the approximate dite of the March sunes) Annual
earnings in year | will therefore be a waghtud average ot eld and new occupavonal
carnmgs, with a waght ot about 15% on the new occupanon (53 vut of 365 days)
Measurcd wage change and esumates of @ hkewise will be understated (0 ¢, brased
toward sero) by roughly 15% Addiwonal disadyantages ot the March data arc that
l]'lf()rn"lﬂtl()n 15 O av '11131)10 f()l' thC PrL\lOLlS YyLdl On th( JdOn 1[1(1 n]drltal status
variables, and less informanon about class of worka 1s avadable prior w 1989
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be argued that some layofts may not be completely exogenous (for simular
reasorung and use of the DWS, see Gibbons and Katz 1992)

Table 8§ presents three alternauve sets of estimates from the standard
and full specifications for wage levels and wage change models, in addition
to those from the CPS ORG panels We provide comparable estimates
from the March CPDS files for 1983-93 and the five January CPS DWS files
for 1984-92 with separate estimates for all displaced workers and for the
subset of displaced workers affected by plant closings Despite differences
in samples and specification, the results from the alternative data sets are
broadly similar In all cases, wage change equaton estimates of © are
about - 10 1n the standard specification and from zero to — 05 following
control for job charactenstics Estimates of @, from the March CPS files
are sumilar to those presented previously from the CPS ORG panel, bang
— 08 in the standard and — 02 1n the expanded models Esumates of ©,,
from the DWS$ wage change equations are only about — 04 prior to controls
for job characteristics and positive (but not staustically significant) follow-
ing tnclusion of controls Interestingly, the IDWS estimates of ©,, from the
standard wage Jevel equations are larger in absolute value than those ob-
tained in the other data sets Although sample sizes are small and signif-
wance levels low, the suggesuon from the DWS results 1s that changes 1n
gender composition owing to exogenous occupational change have hrde
eftect on wages, following control for person-specific effects and job char-
acteristics

Our primary concern with the CPS ORG panel results was the possibility
of bias toward zero 1n esumates of Oand ©,, owing to measurement crror
in the AFEM vanable, or bias due to endogenous occupational change
On the basis of the results in table 8, 1t appcars that bias for these reasons
15 not serious Longitudinal esumates of © are in fact larger in magmirude
using the matched ORG files than the retrospective March CPS, wherce
occupational change 1s measured far more accurately, and coefficient bias
should be relauvely minor (roughly 15%) Results from the DWS, which
should not have such bias and which reflect exogenous occupational
change, suggest that the direct effect of gender composition on wages 1s
quite small 7

VI Interpretation and Conclusions

Previous hterature exploring the relanonship between the gender com-
position of occupations and wages has emphasized the negauve effect of

" In 1esults not reported, we mvesngated w hether ther exist symmetiie responses
o increases and decreases 1 gender composinion Separate estimates of © for workers
increasing and decreasing [EM produced opposite results using the March CPS
from those using the ORG and DWS panels Because we have no convincing
explanaton for why there should be an asymmetry in cocfficients or differences
across data sets, we did not further explore this 1ssue
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proportion female on the carnings of both women and men £ast estinates
based on levels estimanon have not accounted for several important di-
mensions of worker productivity, tastes, and job characteristics The few
longitudinal studies examining this issue have been plagued by relauvelv
small sample sizes Little attention has been given toissues ot speaficanon
or hnearity of the wage-UFM refauonship, bias from measurement error
in wage change equations, or demographic and sectoral differences in the
effects of gender composiuon

This article takes advantage of large representatine nationai samples from
the January 1983-December 1993 monthly CPS surveys, as wdll as data
on occupaiton and industiy charactenstics constructed fiom the Dictionary
of Occupatronal Titles and various CPS supplements The databasc allows
us to examme changes over ume 0 the gender composiion of jobs for
both women and men and 1ts changing eflcct on wages and the gender
wage gap Most important, we are able to estimate longitudinal wage change
models for large samples of worker-yvear pawrs for 1983/4-1992/3 Sup-
plementary analvsis 1s provided using data sets constracred from the 1973-
78 May CPS, the 1979-82 CPS ORG files the March CPS for {98393,
the five DWS for January 1984-92 the 1983 and 1988 Mav—June Pension
Supplements, and CPS supplements contamng mformation on tenure,
firm sise, job traiming, and computer usc

Prior o controlling for detailed job ¢harictersics, the cross-sectional
relationship between proporton female inan occupanioa and wages was
found to be highly negative for women aad men Tstumates of the effects
of proportion female are substanually lowa (byv roughly halt) usng lon-
gitudinal analysis and our standard speaificauon, indicaung that person-
speaific labor quality or prefercnces account tor much of the previoush
observed relationship When variables measuring occupavon and mdustry
characteristics are added to wage change equations, the estimated effects
of gender composition again are substanually rcduced The remaining et-
fects of gender composition on female o1 malc wages appear rather small
Two-thirds to all of the gender composaion cffect 15 accounted for by
measured job skills and charactenistics and by unmeasured worker-specific
skills and preferences

We conclude that predominantly female jobs pay lower wages o women
and men largely because of their skill-related characrensties and quahiny
sorting on FEM This 1s 1n part the result of past and present occupational
discrimination that has led to an equilibrium 1n which the wnmicasnred
skills of women and mcn increase with the proportion male in an occu-
pation Measured job charactcristics matter but are less important than
unmeasured worker-specific skills and tastes The job characterisues that
are most important arc related to ttaining and job attachment Wages de-
crease with respect to LFM because workers in predomimantly female oc-
cupations gencrally require less nammg 1o acquire proficiency, and those
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occupations are more likely to have large numbers of part-tme workers
and a lower level of worker tenure Other measurable occupanon and
industry charactenisucs, reflecung, for example, job ameniues and disame-
nities, computer use, formal OJ I, the job environment, industry union-
1zation, and presence of large fims, have a relatively small effect on FEM
coefficient esumates

What are the implications of this study for pay cquity or other public
policies that aum to adjust relatve wages of occupations, on the basis in
pait of measured worker and job characteristics? Our results indicate that
the direct effect of gender composition on wages 15 rather small, following
what we argue are approprate controls for job characteristics and un-
measured skills and preferences Policies that eliminate only the remaining
relationship of wages and FEM would have Iittle effect on the sizable
gender wage gap Poliaes that alter wage rates more substantially run the
risk of distorting what appear to be legitimate compensatng differennals
for skills or job attmbutes, although such policies are likely to narrow
gender wage differenuals

Although our conclusion regarding the desirability of comparablc worth
policies 1s simular to that of Johnson and Solon (1986), the reasoning differs
They conclude that comparable worth poheies, which are typically im-
plemented within firms, would be meffective 1n chiminating wage differ-
ences correlated with gender composition because these arc hughly cor-
related with industry wage differentials not subject to dircet change via
pay equity policies (we provide similar evidence for males) We conclude
that occupauonal wage differences correlated with gender, following use
of appropriate controls, are sufficiently small that they should not be a
major focus of public policy Stated alternanvely, after controlling for
gender composition, as well as personal and job charactertstics, much of
the sull sizable female-male wage gap remains unexplained It may be
more appropriate for public policy to focus on causes of the gender wage
gap per s¢, rather than on owupational wage differences correlated with
gender composition It 15 worth 1ccalling that the 1980s and early 1990s
have witnessed a substantial nartowing of the gender gap and improvement
in relative female carmings, and this nariowing has not been the result of
changes in gender composition and 1ts estimared effects

While gender compesition per se may be 1elatvely umimportant as a
proximate cause of low wage rates, occupational characteristcs and worker
skills and preferences correlated with gender composition are important
Narrowing of the gender wage gap will result of there conunues to be
narrowing of differcnces in experience, mdustry structure, and occupation
charactesisues berween predominantly female and male jobs Far morc
difficult to evaluate is why a labor market equilibtium has arisen in which
predominantly female occupations have become associated with job char-
acteristics and worker endowments leading to lowcr pay Among the pos-
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sible {nonmutually exclusise) caplanitions are historical patterns of oc-
cupational dsscrimination that led 1o the current sorting equilibrium,
current discrimimatory barriers to women 1 occupatons with more job
traiung, longer tenure, and other attubutes associated with higher pay,
and a sexual division of labor such that relitively many women and few
men choose jobs associated with lower-paving characteristics

Although beyond the scope of this artcle, hmited evidence suggests that
all three factors are important Historical patterns of sex diserimimaton
have had important effects on the gender composinon ot occupations
Both formal and informal occupanional barriers to women weic common-
place, although the inudence and survival of these bariers showed some
sensiovity to their economic costs ' Moreover, current differences in the
occupational choices of, and division of labor betw een, women and men
arc mfluenced heavily by the past Less cortan s the extent to which
occupational chowces by women arc constrained currently by baricrs in
the labor maiket (FNeull (1983) estunates equations w th gender com-
posttion as the dependent varable and concludes that current occupational
segregation results to no small degree from preferences expressed at earlv
ages, prio1 to entrv into the labor market Because preferences are deter-
muned 1n part by perceptions of the present and expectations of what s
possible in the future, interpretanon of such evidence 1s not unambiguous

Mote direct tests of occupational barrters are less readily avardable Gupta
(1993) uses information in the NI SY on job aspirations of young women
and men 11 1979 and broad occupavional level achieved i 1982 (“female”
occupations plus three broad groups mcluding nonfemale occupations)
She concludes that gender diffciences 1in occupanonal attmnment resule
from both differences m preferences and cmplover sclcction Given ther
occupauonal chotce, women were less hikely to be chosen trom the queue
in professional/managenial and scruace occupations Rescarch by Padavae
(1992) on the attutudes of female cletical workers following thar emporary
transler to “male” producuon jobs during a strike likewse indicates thas
both differences in preferences and cmployment constraints affect the oc-
cupational distribunion

" See, e g, hossoudn and Dresser (1992), whe provide an anihysas of the e
ind tall of female industrial cmplovment duing the 19105, 1nd Goldin (1996, who
exarmncs the economic and nonccononue determinants of female wages nd cm-
plovment during wuch of this century

" Padavic (1992} provides an analysis of a natural cxperment semimiseant of the
World War Il (xperience Dunng 1 vmion strike at a utlity company, nonunion
female clerical and admunistrative workers, i addition to nonunion male watkers,
w cre moved into predominantly male bluc-calhr jobs at ught plants The production
jobs pud significantly igher wages but had less attricuve a orking condinons (less
Hlexibility, less cleanliness, less soualizing, ind more extensive physicil demands)
Following the concusion of the strike, workas ware rauned to thar provious
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Finally, our analysis has implications for wage equation specification
and interpretaton The inclusion of the proportion female vaniable in cross-
sectional female and male wage equations can be jusufied on stansucal
grounds Absent detalled controls for job characteristics and person-specific
skills and tastes, gender composition 3s an important correlate of wages
It 1s important, however, that researchers recognize thar the direct ffect
of gender composition on wagcs 1s small, rather, FEM serves as a proxy
tor unmeasured «kills, preferences, and job attribuics Progress in under-
standing gender differences in the labor market 1s unlikely to be enhanced
sigmficantly by further emphasts on pay differences between women’s and
men’s jobs, per se Morc promising will be renewed attention given to
how and why the labor maiket sorts women and men into jobs with dif-
ferent charactensues and productivities and a continuing v estigation 1nto
the sources of a wage gap that remains sizable, independent of the gender
composition of jobs

Appendix

Construction of Longitudmnal Samples from the CPS ORG Files
and the March CPS

Households are included mn the CPS for 8§ months—+ consecutive
months m the survey, followed by 8 months out, followed by 4 months
i Outgoing rotatton groups 4 and § are asked earmings supplement
questions (wecklv earnings, hours, umon status, ete } The CPS contains
household 1denufication numbers (ID) and record line numbers, but not
individual idenufiers Individuals can be wdenufied potenually for the
same month 1n consecutive yvears, that 1s, individuals 1n rotation 4 1n
year | can be matched to individuals in 1otation 8 in year 2

The longitudimal ORG file was created n the following manner
Separate data files were created for males and females and for pars of
yeats (rotatton 4/1983 and rotation 8/1984, rotation 4/1984 and rotation
8/1985, cte } Within cach file, individuals were sorted as appropriate on
the basis of ascending and descending houschold 1D, year, and age To
be considered an acceptable matched pair, a rotation 8 1ndividual had to
be matched with a rotation 4 individual with 1denucal household 1D,

jobs Padavic admimistered a questionnaire both to the women who had taken the
production jobs and ro thosc whe had not been transferred, asking 1f they would
like to be transferred 1o the production job Despite the higher pay, most wornen
did not want to be transfer red 1o the production job Fvidence in the study supports
the view that individual choice, job charactenstcs, and childhood activinies were
important determuinants of occupatonal chowce A himitation of this study 1s that
women 1n ¢lerical jobs have selected those jobs on the basis m part of job char-
acteristics, the ideal cxperiment would shift a representauve sample of female (and
male} workers to the production jobs and then administor a sinlar set of queslions
to both groups We should note that our interpretation of the Padasic study 15 not
identical to that of the author
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wdenuical survay month, and an age difference between zeto and two {as
sutveys can oceur on diffcrent days of the month, age change need not
equal ond) Several passcs were necessary because a single household
may contan more than one male or fomale parr Checks wae provided
to msure that only nmque matches were sddeced Tor each 1otanon 8
individual, the search was made through all rotauon + individuals wath
the same 1D to make sure thete was only oae possible match the file
was resorted 1n reverse order, and each scdected rotauen +ondevidual
was thecked 1o insure a umque totanon 8 march As umiquelv marched
pairs wcre denufied, they were removed from the work tile Incorrect
changes in the vanabics maneal status, screran status, race, and educaron
{cg, a change in schooling other than zero or ong, a change from
married to ncver married, ete ) were used to dldete “had” obsersatons
in households where thete wae nultiple obsuivations and ages too close
to separatc matched pans Sevaal passcs ar the data wac made In
houscholds where two pairs of mdniduals could be ~cparated bascd on
a I-year c}unge but not the 0-2-year age change, a l-year critenion v as
wsed If a2 umque pan could not be dennitied based on these critena,
they were not mcluded m the daa sct {C g, four observanions with two
identical paus, or three indraduals with two possible marches wsing the
0--2-year age change criterion)

The match rate in the longitudinal analysis 15 just under two-thirds of
employed wage and salary wotkers i amv vear The panapal reasons
that matches cannot be made arc if 1 houschold moves (thus changing
the houschold 11, if an individual moves out of a houschold, 1if a
worker becomes self-employed, f an indinidual diops out of the labor
matket or fals to meet othar sample selection cntena, o af the census
15 unable to reintersiew a household and/ot 1ecene formanon on the
individual Note that the match rate reported here 1s similar to the match
jate of 68 8% for the 1987-88 CPS reported by Card (1992) using a
broader-bascd sample and a less stringent probabilistic marching algonithm
obtained from the Buiteau of Labor Statisuics Peracchi and Welch (in
picss) amalyz¢ attrition rates among matchcd March CPS files and
conclude that age 15 the most important determmnant of 4 successtul
match Other factors that lessen match probabihties atc poor health, Tow
schoohing, and not a houschold head, while gender and race arc
unimportant match predictors following control for other factors

The sample size of the CPS ORG panc! s 25% that of the full CPS
ORG The difference <an be approximated as follows Because the unit
of observation m the panel 15 the pau of obser.auons in adjacent yeats
the potcntial sample size 1s mially cut in half Bccause we do not match
the half of the 1983 sample that entered the CPS in 1982, or the half of
the 1993 sample that exits the CPS following their 1994 mtetyiew, the
potenual longitudnal sample 1s reduced turther by 9% (e, 91% of the
full 1983-93 sample 15 1n for 2 years) A 100% maich rate of workers
between adjacent years would produce a sample for cach period half as
large as the cortesponding cross sections We achicve a match rate of
about 61%, owing to indniduals who changed houscholds, who entered
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or cxited employment between vears, or who could not be reliably
matched based on available informauon Frnally, sample sizes are reduced
turther to roughly half the normal stz for the 1984/5 pancl and to one-
quarter for 1985/6 This 15 the result of a CPS test sample from July-
September 1985 that implemented new population weights Rotation +
houscholds nterviewed 1n July 1984-Septemba 1985 werc not renter-
viewed a year later 1n 1985 and 1986 Hence, the combined multiplier
relating the size of the longitudinal sample to the miual full samplc 1s
about 25, that 15, 50 X 91 X 64 X 875 = 25, where 875 15 the ratio
(10 — 125)/10, with the numcrator represcnting the remaining panels
folowing the “loss” of 125 panels for 1984/5 and 1985/6

The March CPS longitudimal file 1s a retrospective panel All rotation
groups 1 March are asked for informauon about carmings, wecks
worked, hours worked last year, and occupanon and industry on the
longest job held last year A quarter sample 1in March (thc ORGs) are
asked current earnings, hours, and so torth The enure March sample 15
matched to their carnings supplament records in their outgoing month,
in March, April, May, or June These rccords weie matched immially on
the basis of household 11 and linc number, tollowed by checks on
changes in gender and age to inswie an accurate match The March
retrospectve panc' 15 76 4% the size of a March sample based on the
presence of caimings fast year (and other typical vanables) Losses are
due to households moving, 1ndividuals leasing the household, changing
employment status (1¢, leaving the labor force or shittng to self-
employment), changing line number, failing to be remtervicwed, and
missing hours or weekly carnings i the earmings supplement among
employved wage and salaty workers who are otherwise matched
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Table A2
Regression Coefficrents, Expanded Wage Model,
1983-93 CPS ORG

Variables Females Males

FEM -~ 1173 (0026) — 0986 ( 0030)

Individual characterisnes
Schooling 0432 ( 0002) 0455 ( 0002)
Expenence 0151 (0Q01} 0257 { 0001)
Expernence?/100 — 0249 (0002} ~ 0398 (0002)
Union 1485 ( 0013) 1570 ( 0012)
Part-time — 0967 (0011) — 1600 { 0017)
Married with spouse 0344 {0012) 1223 (0013}
Orher ever marned 0321 {0014) 0682 { 0018}
Black — 0441 {0014) — 1113 (C016)
Other race - 0302 ( 0022) - 0791 (0023)
Hispanic - 0543 (0019) — 1106 ( 0019)
Federal 0329 (0028) 0119 ( 0027)
State — 0433 (0023) ~ 0681 { 0025)
Local - 0668 { 0018) ~ 0841 (0021)
Large metropohitan area 1271 (0010} 1280 (0011)

Job charactenistics
DOT-GED 0531 (0013) 0225 ( 0013)
DOT-SVP 0135 { 0007) 0297 { 0006}
Occupation-tenure 0058 { C003) — 0035 ( 0003)
Occupation-part-tune 0099 { 0047} — 1610 (0055}
Occupation-OT 3006 ( 0049) 1325 ( 0048)
Occupation-computer 1485 (0031) 1809 (0034)
DOT-environment - 0509 ( 0G27) 0213 {0015)
DOT-hazards 0686 (0046} 0188 ( 0030)
DOT-physical 0408 ( 0009) — 0000 ( 0009)
DOT-strength 0181 { 0015) ~ 0251 {0015)
Industry-union — 0456 ( D043) Q475 { 0042}
Industry-big firm 1772 { 0024) 1858 ( 0027}

Region (8} yes yes

Industry (13) yes yes

Occupation (5} yes yes

Year (10) yes yes

R? 4495 4894

N 877,070 959,471

NoTt — The mean of the log wage 1 2 1884 for women and 24911 for men
Scandard errors are in parenthescs The omitted rfrence group s full ume, non-
unon, wlute, non Hispanie, never nartied, private-sector worker 1o the Northeast
and not 1n a large metropolitan area, professional or managenial occupadon, agn
culrural sector, 11 1983 Vanables preceded by “occupauon”™ and “mdustry” are
means of variables in workers’ designated occupanon and industry Occupauon-
tenure 15 caleularcd from the 1983 and 1988 May CPS Pension Supplements and
the January 1983, 1987, and 1991 CPS sunieys, occupation OFT from the Janurry
1983 and 1991 CPS, and occupation-compurer fion the October 1984 and 1989
CPS Industry-big firm (proporton i firms with 1,000+ workers) 15 calculared
from the 1983 May C.PS Penston Supplement and the March 1989-92 € PS surveys
All other “occupation” and “mdustiry™ vanables are caleulated frem the 1983-93
CPS ORG fles DOT mcasures are taken from the Dictionary of Occupational
Tules, matched at the census occupanon levdl DOT-5VP 15 years requred for
occupational proficiency or specific vocational preparation, DOT-GED s a 1-6
index of general educanional development, DO - nvironinent 1s the aumber of
work environment disamenites from 0 -5, DO | -harards 15 the proportion in hae
ardous jobs, DXOT-strength 1s measured by a 1-5 index from low 10 high strength
required, and DOT-physical 15 the number of physical demands fron 0-4
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