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Although abundant evidence documents pay penalties for female-dominated jobs,
there is also substantial variation in gender inequality across U.S. metropolitan
areas. These lines of research are united by exploring whether occupational gender
segregation at the labor market level exacerbates the wage penalty associated with
female-dominated jobs, and investigating the association between gender composi-
tion and the size of within-job gender gaps. Results show that the penalty accruing
to female-dominated jobs is weaker in more integrated labor markets, but only
among men, and that labor market integration does not significantly influence the
association between the gender composition of jobs and within-job inequality. Fur-
ther, even women in completely segregated jobs benefit from a context of occupa-
tional integration. It is concluded that, although gender devaluation is widespread
and systematic, variation in gender composition effects across local contexts is an

important dimension of gender inequality.

WORK DONE primarily by women is
rewarded less than work done by
men. This has been documented for broad
occupational categories (England 1992; En-
gland et al. 1988) and for specific job titles
in work establishments (Baron and Newman
1989; Bridges and Nelson 1989; Huffman
and Velasco 1997; Petersen and Morgan
1995; Tomaskovic-Devey 1993b). Although
economists (Killingsworth 1989) explain
this result by pointing to differences in
skills, working conditions, and supply and
demand factors, sociologists assert that pay
penalties result from widespread cultural de-
valuation of women’s work (England 1992).
Indeed, implicit in some sociological work
on gender inequality is the notion that gen-
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der inequality is universal, reflecting broad
biases against women’s work (Acker 1990;
England 1992). We have no reason to doubt
this, especially in light of research showing
that both women and men tend to assign
more worth (Deaux 1985; McArthur 1985)
and prestige (Bose and Rossi 1983) to work
performed by men. Additionally, those skills
closely associated with women’s work, such
as nurturance, are systematically under-
rewarded (England et al. 1994; Folbre 2002).

However, the existence of a general bias
against female-dominated work does not pre-
clude the possibility of significant variabil-
ity in devaluation across various contexts,
such as organizational settings (Baron and
Newman 1989; Huffman and Velasco 1997;
Tomaskovic-Devey 1993b). Although the
tendency to devalue women’s work may be
systematic, the mechanisms producing it are
often local (Tomaskovic-Devey 1995). We
know that there is significant variation in
gender inequality across local areas (Cotter
et al. 1997; Lorence 1992). And Jacobs and
Blair-Loy (2001) argue that “the more varia-
tion across metropolitan areas, the more im-
portance theories must place on local fac-
tors” (p. 354). However, existing research
has failed to investigate whether gender de-
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valuation is conditioned by the local labor
market context. If this is the case, the pattern
of this variability may shed light on how gen-
der inequality is structured and thus repro-
duced.

Our analysis makes several unique contri-
butions to the literature on gender composi-
tion and wages by uniting research on wage
penalties for “women’s work” with the lit-
erature on spatial variation in occupational
segregation—the tendency for men and
women to work in different occupations.
Most significant, we test whether occupa-
tional gender segregation at the level of the
local labor market exacerbates both the pen-
alty for working in female-dominated jobs
and the wage gap within jobs. Thus, we of-
fer the first test of spatial variation in the
wage effect of the gender composition of
jobs, while paying special attention to the
role of gender segregation at the local labor
market level.! The results have broad impli-
cations for understanding the structure of
gender inequality in U.S. labor markets.

PREVIOUS RESEARCH
GENDER COMPOSITION EFFECTS

Many scholars link the high level of occupa-
tional gender segregation (Baunach 2002;
Tomaskovic-Devey, Kalleberg, and Marsden
1996; Wells 1999) to wage inequality (En-
gland 1992; Huffman and Velasco 1997;
Petersen and Morgan 1995; Tomaskovic-
Devey 1993b). The overrepresentation of
men in better-paying jobs produces a strong
association between gender composition and
average pay levels. After adjustments are
made for the differences in the skill and edu-
cational requirements between female- and
male-dominated jobs, advocates of compa-
rable-worth policy see the remaining asso-
ciation between gender composition and re-
wards as evidence of gender-bias in how
wages are attached to work roles (England

! In previous research, we found that gender
composition effects on average wages are stron-
ger when jobs are embedded in gender-segre-
gated local labor markets (Cohen and Huffman
2003). Our present analysis, using 1990 Census
microdata, includes a much larger sample of jobs
and applies a more stringent test with controls for
individual characteristics.
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and Dunn 1988; Nelson and Bridges 1999).2
However, the effect of gender composition
on average rewards is distinct from inequal-
ity resulting from pay differences occurring
within jobs. Thus, the overall gender pay gap
results from two sources: the differential dis-
tribution of women and men across jobs and
occupations that vary with respect to aver-
age pay, and within-job pay differences.

Specifically, England, Reid, and
Kilbourne (1996) find a wage difference of
7 to 19 percent between male- and female-
dominated occupation-industry cells.
Kilbourne et al. (1994) and Macpherson and
Hirsch (1995) report a difference of approxi-
mately 5 percent. Similarly, England et al.
(1988) find wage differences between male-
and female-dominated occupations ranging
from 8 to 11 percent, depending on the
model specification.?

Although data are more readily available
for occupations than for jobs, those studies
that do examine jobs find a much stronger
effect of gender composition on wages.* This
is at least partially explained by the fact that
jobs are more segregated than occupations
(Bielby and Baron 1986; Tomaskovic-Devey
1995). Baron and Newman (1990) report that
the difference in starting wages between
male- and female-dominated civil service
jobs is approximately 30 percent, and
Huffman, Velasco, and Bielby (1996) find the
typical earnings in all-female jobs to be about

2 Lower pay in female-dominated positions
may also reflect women’s crowding into a lim-
ited range of occupations (Bergmann 1974;
Jacobsen 1994). In practice, crowding and de-
valuation are difficult to distinguish; we refer to
gender composition and devaluation effects inter-
changeably.

3 In contrast, Tam (1997) reports no significant
negative effect of occupation gender composition
on wages. For a counterargument, see England,
Hermsen, and Cotter (2000).

4 Job-level studies can test whether the wage
effect of gender composition is conditioned by
contextual factors such as organizational age,
size, and the degree of formalization of person-
nel practices. For example, Baron and Newman
(1990) find stiffer penalties associated with fe-
male representation among generic job titles,
older jobs, and nonunionized jobs. However,
Huffman and Velasco (1997) report this penalty
to be relatively uniform across diverse establish-
ments.
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half of those in comparable all-male jobs.
And perhaps most striking, both Petersen and
Morgan (1995) and Tomaskovic-Devey
(1993a) report that the gender composition
of jobs accounts for over 90 percent of the
gender wage gap.

Thus, studies conducted at both the occu-
pational level and job level have shown that
female representation negatively affects re-
wards, but the penalty accruing to female-
dominated jobs is much larger than that as-
sociated with occupations. Because wage
rates in the United States are attached to
jobs, with no national system linking wages
to broad occupations (Tomaskovic-Devey
1995:24), occupation-level wage penalties
based on gender composition chiefly reflect
the aggregation of job-level effects
(Huffman, Velasco, and Bielby 1996;
Tomaskovic-Devey 1995). However, the fact
that job-level wage penalties are larger than
occupation-level effects also results from lo-
cal variation in wage-setting practices. De-
spite the importance of local factors in wage
setting, they are not accounted for in na-
tional studies using occupations as the unit
of analysis, or in job-level studies that do not
assess the broader labor market context of
jobs.?

If most of the wage gap is due to the gen-
der composition effect, this implies that gen-
der inequality is driven largely by the segre-
gation of workers into jobs with different
average pay levels. However, within-job in-
equality also contributes to the wage gap; it
reflects processes that benefit particular

3 Another concern raised by many job- and oc-
cupation-level studies is that the negative effect
of gender composition may be confounded with
the fact that women are paid less than men across
the board. Thus, what is attributed to the devalu-
ation of jobs based on gender composition may
in part reflect constant levels of discrimination
against individual women. Studies performed at
the job level that examine the association be-
tween average wages and percentage female
(e.g., Huffman and Velasco 1997) are subject to
this criticism because they cannot disentangle the
between-job portion of the gender wage gap from
inequality within jobs. Our research design per-
mits us to assess both sources of the wage gap,
so we can test whether the gender composition
effect persists once the overall lower pay of
women is accounted for.
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groups within jobs.® Thus, while the gender
composition of jobs may have a substantial
effect on average pay levels (thereby con-
tributing to between-job inequality), the
within-job component of the wage gap may
also be strongly correlated with jobs’ demo-
graphic composition. However, theorizing
about the direction of this association—
whether larger gender gaps occur in male-
or female-dominated jobs—has produced
contradictory predictions.

On one hand, Kanter’s (1977) theory of
tokenism suggests that increased concentra-
tions of women will decrease gender inequal-
ity. Kanter posits that men’s perception of
women is conditional on an organization’s
gender composition—when women’s repre-
sentation increases, women face less perfor-
mance pressure, have more power than
women in male-dominated work settings,
and therefore suffer less discriminatory treat-
ment (Blau 1977; Jacobs 1992; Kraus and
Yonay 2000; Reskin, McBrier, and Kmec
1999).

On the other hand, the pattern of more in-
equality among female-dominated work set-
tings is consistent with a “glass escalator”
effect (Budig 2002; Williams 1992), where-
by men in female-dominated occupations
benefit from hidden structural advantages
that enhance their career opportunities.” As
Acker (1990) argues, “In contrast to the to-
ken woman, White men in women-domi-
nated workplaces are likely to be positively
evaluated and to be rapidly promoted to po-
sitions of greater authority” (p. 143). Kraus
and Yonay (2000) report a more pronounced
gender gap in workplace authority in female-
dominated occupations, which they attribute
to a variation of Blalock’s (1967) “competi-
tion hypothesis”—that White racism is more
severe in the presence of larger minority

¢ The 1963 Equal Pay Act was explicitly de-
signed to address this type of wage discrimina-
tion (England 1992; Nelson and Bridges 1999).

7 Williams’s (1992) study is based on in-depth
interviews of workers in only four predominantly
female professions: nurses, school teachers, li-
brarians, and social workers. Huffman et al.
(1996) also find evidence supporting the view
that men—but only those in managerial and pro-
fessional occupations—are able to escape the
earnings penalty associated with female repre-
sentation.
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populations. Thus, the largest gender gap
should be found in female-dominated con-
texts, because in male-dominated occupa-
tions there is less competition over scarce
resources, and therefore less gender dis-
crimination.® In recent research on Japan,
Aiba and Wharton (2001) find that women’s
wages are negatively affected by the per-
centage female in the job, whereas men’s
wages are largely unaffected. We also expect
to find more within-job gender inequality in
female-dominated jobs.

Although clearly widespread and system-
atic, we do not yet know the extent to which
the dynamics that cause gender composition
effects are produced locally. If the costs as-
sociated with high concentrations of women
are based on the evaluation of positions—
and the motivation or ability of men and
women to compete for rewards—then it is
likely that the outcome will depend in part
on the context in which these actions occur.
This variation may yield important insights
into the mechanisms at work; as a result, it
is important to address the role of local la-
bor markets.

REPRODUCING DEVALUATION ACROSS
LABOR MARKETS

Undoubtedly, a crucial step toward under-
standing gendered wage inequality was the
observation made by Baron and his col-
leagues that there is significant variability in
the devaluation of women’s work that is
linked to features of employing organiza-
tions (Baron, Mittman, and Newman 1991;
Baron and Newman 1989, 1990). In a simi-
lar spirit, we ask: Does the tendency for fe-
male-dominated jobs to be penalized depend
on characteristics of the labor market in
which those jobs are embedded? In other
words, does the devaluation of women’s jobs
vary spatially as a function of labor market
characteristics?

Given that most wages in the United States
are set at the job level in local labor markets,
Tomaskovic-Devey (1995) notes that the
relative influence of processes that favor or

8 For example, Morgan (1998) reports that
women, who make up only 8 percent of all engi-
neers, earn 97 percent of male engineers’ earn-
ings.
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discourage gender devaluation should vary
“from place to place and over time as a func-
tion of the local relations of production” (pp.
42-43). Jacobs and Blair-Loy (2001) specifi-
cally encourage researchers to adopt a multi-
level approach to studying gender and race
composition effects, so that contextual influ-
ences on inequality can be specified. At a
higher level of abstraction, Britton (2000)
convincingly argues that the assumption of a
constant level of “gendering” of women’s
work roles is contradicted by research show-
ing marked variation in this process and the
associated penalties. Although Britton is
mainly concerned with how organizational
characteristics shape the gendering pro-
cesses, she also states that “if one can iden-
tify those factors that are conducive to less
gender segregation and inequality in organi-
zational or occupational or labor force envi-
ronments, then the possibility of replicating
those conditions becomes much more realis-
tic” (p. 423, italics added).

These specific appeals notwithstanding,
prior research on the wage effects of gender
composition has not examined how gender-
based devaluation varies across local labor
market contexts, despite a substantial body
of literature suggesting the salience of such
factors for other dimensions of gender in-
equality. For example, the importance of lo-
cal context is found in research showing that
levels of racial and gender inequality are
sensitive to attributes of firms’ local institu-
tional environment, including the degree of
support for equality of opportunity (Beggs
1995; Guthrie and Roth 1999). Other recent
research on racial stratification has found
significant variation in processes leading to
inequality, such as income returns to educa-
tion, across geographic regions of the United
States (McCall 2000). Additionally, employ-
ers respond to changes in the legal environ-
ment with regard to gender inequality issues
and workplace due process procedures
(Edelman 1990; Kelly and Dobbin 1999).
And, through local laws, cities can set more
stringent employment discrimination stan-
dards than those provided by the federal
government (Gold 1993; Gutman 1993).

Occupational gender segregation at the lo-
cal labor market level has been shown to de-
press earnings for all women, including
those in integrated occupations (Cotter et al.
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1997). Cotter et al. argue (pp. 715-16) that
in labor markets with more gender equality
in occupational allocation, normative expec-
tations, the balance of managerial power,
and market pressures may result in increased
earnings and better jobs for all women. Al-
though the mechanisms for this remain un-
clear, their findings could account for some
of the job-level gender-composition effect
found in previous research.

HYPOTHESES

Our hypotheses treat both between- and
within-job inequality. Each applies after
controlling for variables at the individual,
job, and (where appropriate) labor market
levels. Although our first two hypotheses
have been addressed in previous research,
our multilevel research design provides a
more stringent test. The first hypothesis rep-
resents the basic gender composition effect:

Hypothesis 1: Average wages will be lower
in jobs with high female representation.

Second, we hypothesize that female repre-
sentation will also increase within-job gen-
der inequality:

Hypothesis 2: Within-job inequality will be
higher in jobs with a high proportion of
women.

Hypothesis 2 is consistent with the “glass
escalator” hypothesis, which posits that men
in female-dominated jobs escape some, or
all, of the gender composition penalty, re-
sulting for them in higher pay and faster pro-
motions.

After testing these basic composition ef-
fects, we move to our main questions. Do la-
bor markets in which men and women are
less segregated into different occupations
exhibit weaker gender composition effects?
Our third hypothesis concerns the between-
job wage gap:

Hypothesis 3: The negative effect of propor-
tion female in jobs on average wages
will be weaker in integrated labor mar-
kets.

This would be the case if in integrated mar-
kets women had more bargaining power be-
cause of their greater range of options, if
women more frequently were found in deci-
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sion-making positions and on average
judged women’s work more fairly, or if
women’s visibility in a wide range of posi-
tions undermines local discriminatory atti-
tudes about women’s roles and the worth of
female-dominated work (Cohen and
Huffman 2003; Cotter et al. 1997).

Our fourth hypothesis examines the effect
of labor market integration on within-job
gender inequality. Formally,

Hypothesis 4: The positive relationship be-
tween the proportion female in jobs and
the wage gap between men and women
will be weaker in integrated labor mar-
kets.

This hypothesis suggests that the tendency
for men to rise to the top of female-domi-
nated jobs (the “glass escalator”) is more
pronounced in segregated labor markets,
perhaps because women in those markets
possess less authority and overall weaker
bargaining positions. The opposite might be
true, however, if the devaluation of women’s
work in segregated markets undermines
men’s “glass escalator.” That could occur if
the mechanism for the apparent glass esca-
lator is actually a “status inconsistency” pen-
alty for working in female-dominated jobs
(Cassidy and Warren 1991)— and if such an
effect is stronger in segregated labor markets
where there is more gender devaluation. Pre-
vious research does not strongly suggest one
of these alternatives over the other.

These hypotheses refer to the gender com-
position of jobs and the gender segregation
of labor markets. We should note, however,
that racial/ethnic-specific gender composi-
tion effects may occur, especially at the job
level. That is, the proportion of Black or
Latina women in a job—beyond the simple
gender composition—may influence earn-
ings (Catanzarite 2002; Reid 1998). Because
attending to this possibility requires addi-
tional theorizing—and would further com-
plicate the multilevel models—we defer this
question to a later project.

DATA, MEASURES, AND MODELS
DATA

Our primary data source is the 1990 Census
(5-percent Public Use Microdata Sample).



448 AMERICAN SOCIOLOGICAL REVIEW

Table 1. Descriptive Statistics for Variables Used in the Analysis: Men and Women, Ages 25 to 59,

1990
Level of Analysis/Variable Mean Standard Deviation =~ Minimum Maximum
INDIVIDUALS (N = 1,920,100)
Wage (in 1989 $U.S.) 14.14 11.93 1 249.80
Wage (In) 2.44 0.64 0 5.52
Female .49 .50 0 1
Own children 92 1.14 0 18
Foreign-born 13 34 0 1
Disabled .03 17 0 1
Race/Ethnicity:
Latino .09 29 0 1
Asian .04 .19 0 1
Black 10 .30 0 1
Other .01 .07 0 1
Education 13.76 2.93 0 20
Potential experience 19.26 9.84 -1 53
(Potential experience)? 467.63 434.53 0 2,809
Married .67 47 0 1
Weekly hours (In) 3.67 33 0 4.60
JOBS (N = 62,322)
Proportion female 47 .34 0 1
Proportion foreign-born .10 15 0 1
Race/Ethnicity:
Proportion Black .09 13 0 1
Proportion Latino .08 15 0 1
Proportion Asian .03 .08 0 1
Proportion other .01 .02 0 .49
Regquirements:
General educational development 3.77 .82 1.556 6
Physical demands 1.66 .81 0 3.93
Standard vocational preparation 5.35 1.50 1.710 8.51
Industry:
Agriculture .01 12 0 1
Mining .01 .07 0 1
Construction .06 .23 0 1
Manufacturing .19 .39 0 1
Transportation .07 .26 0 1
Wholesale trade .05 21 0 1
Retail trade .16 37 0 1
Business services .05 21 0 1
Personal services .03 17 0 1
Entertainment .02 12 0 1
Professional services 22 41 0 1
Public services .06 24 0 1
Finance, insurance and real estate .08 .26 0 1

(Continued on next page)
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(Table 1 continued from previous page)
Level of Analysis/Variable Mean Standard Deviation =~ Minimum Maximum
METROPOLITAN AREAS (N = 261)
Population (In) 12.71 1.08 10.95 16.78
Proportion unemployed .06 .02 03 .14
Proportion Black 11 11 .00 46
Proportion Hispanic .07 .14 00 94
Proportion durable goods .10 .06 01 32
manufacturing
Female labor demand .46 .02 .40 .52
Region:
Northeast 13 .34 0 1
Midwest 25 43 0 1
South .46 .50 0 1
West .17 .37 0 1
Net internal migration .00 .05 -.15 .26
Gender integration .52 .16 0 1

At the individual level, we include civilian
workers in the prime working ages of 25 to
59, who are less likely to be students or re-
tired (Fossett and Cohn 1995). We also limit
the sample to those who earned between $1
and $250 per hour in 1989 and who were not
self-employed (McCall 2001b). This selec-
tion yields the individuals at the first level
of our analysis.

The second level of data is the job. Both
Budig (2002) and England et al. (1996) use
detailed occupation-industry cells as “jobs,”
but their job proxy does not include a geo-
graphic component. On the other hand,
Hirsch and Schumacher (1992) construct
cells from the less detailed, two-digit occu-
pation and industry categories in conjunction
with the four major census regions, which
they consider a proxy for labor markets. The
latter approach offers less occupation-indus-
try detail, but does include a geographic
component, albeit a rough one.

We combine these two approaches by in-
cluding the detailed occupation and industry
categories from the census with a more de-
tailed local labor market dimension, making
the cells a closer approximation of local
jobs. To construct jobs, we assign each re-
spondent to an occupation-industry-metro-
politan area cell (for example, health techni-
cians in hospitals in Las Vegas), using the

three-digit occupation and industry codes,
and 261 metropolitan areas from the file
constructed by Cotter et al. (1997).9 Al-
though clearly not a perfect proxy for jobs
such as may be observed in individual work-
places, our simulated jobs approximate such
a measure while taking advantage of the
larger sample size afforded by decennial
census data.

To create the job-level data file, we used
the individual data before imposing the age
restriction, allowing workers outside that
age range to contribute to the aggregate
characteristics of jobs (such as proportion
female). We excluded those jobs that had
fewer than 10 incumbents before the age re-

9 Cotter et al. (1997:716-17) constructed a file
from the 1993 U.S. Census definitions of metro-
politan areas, which uses metropolitan areas and
Consolidated Metropolitan Areas (e.g., Washing-
ton-Baltimore) when commuting patterns indi-
cate labor market integration over those areas. In
New England, the file uses New England County
Metropolitan Areas, which are more compatible
with metropolitan areas in the rest of the coun-
try. Six small metropolitan areas were combined
with nearby metropolitan areas, and one (Jack-
sonville, NC) was excluded because it was domi-
nated by a military installation. The resulting file
includes 261 metropolitan areas, representing ap-
proximately four-fifths of the U.S. population.
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Table 2. Job Characteristics at the Bottom, Median, and Top of the Wage Distribution: Men and

Women, Ages 25 to 59, 1990

Pro- Median W Female/
Wage Distribution/ Median portion _—-°Cil Wa8€  Male  Cell
Metropolitan Area  Occupation  Industry Wage Female Male Female Ratio  Size
Low
Laredo, TX Household  Private 2.40 .95 4.55 2.40 .53 22
servant households
El Paso, TX Household  Private 2.77 1.00 — 2.77 — 64
servant households
Brownsville, TX Household Private 3.00 1.00 — 3.00 — 55
servant households
San Antonio, TX Maid/ Building 3.00 1.00 — 3.00 — 15
houseman services
Brownsville, TX Hairdresser = Beauty 3.11 1.00 — 3.11 — 26
shops
Median
Las Vegas Health Hospitals 11.10 .68 1058 11.58 1.10 19
technician
Philadelphia Licensed Nursing 11.10 96 12,62 11.05 .88 92
practical facilities
nurse
Rochester, NY Furniture Furniture 11.10 58 12.26 9.66 .79 19
sales stores
Los Angeles Laborer Aircraft 11.10 .10 11.14  10.38 .93 29
and parts
Canton, OH Registered  Nursing 11.10 1.00 — 11.10 — 18
nurse facilities
High
Milwaukee Physician Physician’s 51.99 .00 5199 — — 17
offices
Jacksonville, FL  Physician Physician’s 52.14 13 52,14 22.06 42 15
offices
Providence Physician Physician’s 52.35 07 5436 23.08 42 14
offices
Memphis Physician Physician’s 57.24 21 61.64 20.76 .34 14
offices
New York Manager Oil and 68.35 .07 5468 68.49 1.25 15
extraction

Note: Metropolitan area and occupation and industry titles are abbreviated. Wages are reported in 1989

U.S. dollars.

striction was imposed. The final data set in-
cludes 1,920,100 individuals nested within
62,322 jobs. These jobs, in turn, are nested
within 261 U.S. metropolitan areas. Descrip-
tive statistics for each level of the analysis
appear in Table 1.

To illustrate the specific nature of our job
measure, Table 2 reports statistics for five
jobs each at the top, median, and bottom of
the wage distribution for jobs with at least

10 incumbents. This shows, for example,
that the lowest-paid jobs in our sample are
95 to 100 percent female and pay around $3
per hour (based on self-reports of annual
weeks worked and hours usually worked per
week). At the median, the jobs are between
10 and 100 percent female and pay $11.10
per hour. At the top, the jobs are 0 to 21 per-
cent female, paying more than $50 per hour.
Overall, men work in jobs that average 26.4
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Figure 1. Gender Composition of Jobs by Metropolitan Area Gender Integration: Adult Men and

Women, Ages 25 to 59, 1990

Note: Each job is from one industry: waiters (eating and drinking places), lawyers (legal services), police
and detectives (justice, public order and safety); two-tailed tests.

percent female, and women are in jobs that
average 70.9 percent female.

The geographic component of our job
measure is crucial and unique to this study.
We note that the gender composition of na-
tional occupation-industry cells (see Budig
2002; England et al. 1996) varies substan-
tially across labor markets, partly as a func-
tion of occupational segregation at the labor
market level. Because some of the variation
in jobs’ gender composition is related to lo-
cal conditions, models using national occu-
pation-industry cells may be under-
specified. For many jobs, especially those
that are male- or female-dominated, local
gender composition is correlated with occu-
pational integration at the labor market
level. That is, women in occupation-indus-
try cells that are segregated at the national
level may be in less segregated jobs if their
local markets are more integrated. To illus-
trate this, Figure 1 plots the gender compo-
sition of three industry-occupation cells by
the level of occupational gender integration
across labor markets. For waiters/waitresses

in eating and drinking places, lawyers in le-
gal services, and police and detectives in
the justice, public order, and safety indus-
try, the gender composition of the local job
is closer to balanced in metropolitan areas
that are more integrated overall.!? Although
not surprising, this fact underscores the
need for considering important labor market
characteristics in a three-level model; other-
wise these effects remain undetected in
analyses of wage variation.

10 We selected these jobs to represent a range
of gender compositions and wage levels. Note
that this relationship does not hold for all jobs.
Doctors in hospitals (r = —.05) and secondary
school teachers (r = —.09), for example, show no
significant correlation between gender composi-
tion at the job level and labor market occupa-
tional integration. One reason that some occupa-
tions do not show this correlation might be be-
cause the markets for those occupations in fact
are national. Identifying the extent to which the
labor markets for specific occupations are na-
tional versus local requires additional research
(Huffman and Cohen 2003).
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MEASURES

At the individual level, the primary variable
of interest is a binary indicator of respon-
dent’s gender (female = 1). We also control
for a set of race/ethnicity dummy variables
(1 = yes) indicating respondents who are
Black, Latino, Asian, or other; and whether
the respondent is married, disabled, or for-
eign-born (1 = yes). Continuous individual-
level variables include education (in years of
school completed), potential labor market
experience (age minus years of education
minus 6) and its square, the number of
householder’s own children present in the
home, and the natural logarithm of weekly
hours worked for each respondent.

Most of the variables at the job level are
derived from data for the incumbents in each
job. These include the main independent
variable at the job level—job proportion fe-
male. We control for the proportions Black,
Latino, Asian, and other, as well as propor-
tion foreign-born. Following prior research
on gender composition effects (England
1992; England et al. 1994; England et al.
1996), we also control for several variables
appended to jobs from other sources. These
include occupational characteristics from the
Dictionary of Occupational Titles data set.
Specifically, we use standard vocational
preparation, general educational develop-
ment, and the physical demands scale. Stan-
dard vocational preparation taps the amount
of training time needed to learn the tech-
niques, and obtain the information necessary
for average performance on the job (high
values represent a longer period of time re-
quired to acquire these skills). As such, this
variable can be thought of as a measure of
occupation-specific human capital (Tam
1997). In contrast, general educational devel-
opment measures “the typical requirement of
the occupation for schooling that is not voca-
tionally specific” (England et al. 2000:1742).
High values denote those occupations requir-
ing relatively high levels of general educa-
tional development. The value of the physi-
cal demands scale is the average computed
across five individual physical demands fac-
tors: stooping, climbing, reaching, talking,
and seeing. High values of this variable indi-
cate increased levels of physical demands.
We also include dummy variable controls for
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each of the 13 broad industrial categories to
capture systematic pay differences across in-
dustries (England et al. 1996).

At the metropolitan area-level, the pri-
mary independent variable is occupational
gender integration. We use an adjusted dis-
similarity index, taken from Cotter et al.
(1997:730), rather than using the standard
dissimilarity index (see Duncan and Duncan
1955). The adjusted measure yields the pro-
portion of women who would have to
change occupations so that the observed
number of women was no larger or smaller
than chance would predict. The interpreta-
tion of this measure is the same as the unad-
justed dissimilarity index: the proportion of
women or men that would have to change
occupations in order to equalize the distri-
bution of women and men across occupa-
tional categories. However, it uses a random
distribution as the standard rather than abso-
lute equality. The coding is reversed, so that
high values of this variable indicate greater
gender integration, rather than segregation.
All labor markets in the United States ex-
hibit marked occupational segregation. The
most segregated metropolitan area is
Houma, Louisiana (.390); the most inte-
grated is Columbia, Missouri (.596). To fa-
cilitate interpretation of the results, we
rescaled this variable, giving a value of 0 to
the least integrated metropolitan area and a
value of 1 to the most integrated.

Because of its association with a variety
of outcomes related to gender inequality
(Chafetz 1984; Cotter et al. 1998), we con-
trol for the demand for female labor implied
by the occupational structure. This variable
measures the share of the labor force that
would be female if local occupations had the
same percentage female as found in the
country as a whole. It measures the degree
to which local labor markets are slanted to-
ward female-dominated occupations. A set
of metropolitan area-level controls includes
variables reflecting basic economic structure
and historical conditions: the proportion of
the labor force employed in durable goods
manufacturing and dummy variables indi-
cating each of the four census regions. Other
variables reflect local economic conditions:
the net percentage change in the population
resulting from 1985-1990 internal migra-
tion (a proxy for long-term regional eco-



GENDER DEVALUATION ACROSS LABOR MARKETS

nomic vitality), and the unemployment rate
(for short-term vitality). Finally, to measure
the local demographic structure we use the
size of the labor force (logged), the propor-
tion of the population that is Latino, and the
proportion Black. We refer to individual-
level variables as Level-1 variables, job-
level variables as Level-2 variables, and la-
bor-market variables as Level-3 variables.

STATISTICAL MODELS

Because our substantive questions hinge
upon interactions between levels of analysis,
which necessitates the use of nested data (in-
dividuals nested within jobs nested within
metropolitan areas), we estimate a series of
three-level hierarchical linear models (see
Bryk and Raudenbush 1992; Snijders and
Bosker 1999).!! Hierarchical models allow
tests of variability in the regression coeffi-
cients across levels of analysis (Kanaiaupuni
and Donato 1999), thereby allowing us to
address whether the effect of job gender
composition on wages is conditional on
characteristics of the metropolitan area in
which they are embedded. To date, these
questions have not been asked in the litera-
ture on gender composition and wages.
Multilevel models allow variation in the
outcome variable to be decomposed across
the levels of analysis; thus, we can differen-
tiate between wage variability among indi-
viduals within jobs, wage variability among
jobs within metropolitan areas, and wage
variability among metropolitan areas. (For
details on decomposing the variance across
the three levels of data, see Appendix A.)
These models avoid violating the assump-
tion of statistical independence among the
error terms that results from nested data
structures. In our data set, for example, indi-
viduals in the same job have identical values
on all variables measured at the job and la-
bor market levels. Similarly, jobs in the
same metropolitan area share all metropoli-
tan area-level characteristics. Hierarchical
models provide accurate standard errors and
significance tests when data are multileveled

"1 We estimate our models using the HLM pro-
gram (Bryk and Raudenbush 1992), version 5.04.
Estimates are derived through maximum-likeli-
hood estimation.
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(Bryk and Raudenbush 1992; Guo and Zhao
2000).

We model wage variation at each level as
a function of individual, job, and labor mar-
ket characteristics. At the individual level
(Level 1), our model is

Yiie = Mo + my(Femaley) + Mppay i
+ ...+ It,,,jkamijk+e,~jk, (1)

where Yy is the log wage of person i in job j
in labor market k, and 7y is the intercept
for job j in labor market k. Next, 7y is the
individual-level effect of gender, a,,;; denote
the M individual-level control variables, and
Tyj through m,; are the associated indi-
vidual-level regression coefficients. The
control variables are all centered around
their grand means. Finally, e;; is the Level-1
random effect. The coefficient 7y is of par-
ticular interest because it represents the net
within-job wage gap. With 7 in the model,
Troj Tepresents the average wage for men at
the mean of the controls.

Each Level-1 coefficient relating indi-
vidual characteristics to wages can be mod-
eled as either a random or fixed effect across
jobs. In our models, only the Level-1 inter-
cept and the coefficient for the female
dummy variable are permitted to vary across
jobs. Thus, our Level-2 model is

o= Pook + Bor(Proportion Femaley,)
+ BooiXuji + - + BogeXgjk
+ rojk, and (23)

Tyx= Prok + Bu(Proportion Femaley)
+ BraXuc + - + BigXgik + Tijes  (2b)

where By is the intercept for the job-level
model in labor market k. In turn, By, is the
effect of job proportion female on 7 . Like-
wise, Biox is the job-level intercept for the
effect of being female, 7y;, and By is the
effect of job proportion female on the Level-
1 effect of being female (this is a cross-level
interaction effect). If By, is negative, Hy-
pothesis 1 is supported for men—that is, men
earn less in jobs with high proportions fe-
male. If the sum of S, and By, is negative,
women earn less as female representation
increases and Hypthothesis 1 is supported for
women. If ), is negative (assuming wages
are lower for women), the gender gap is
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larger in female-dominated jobs and Hypoth-
esis 2 is supported. Finally, X, through X ;
denote the Q control variables in each of the
job-level models (which are centered around
their grand means), and B,y through B, are
the regression coefficients associated with
these control variables. The Level-2 error
terms are denoted by rgj and ryj.

Each Level-2 coefficient relating job char-
acteristics to Level-1 effects on wages can
be modeled as either a random or fixed ef-
fect across labor markets. In our models,
only the Level-2 intercept and the job pro-
portion female coefficient are permitted to
vary across labor markets. Thus, our Level-
3 model is

Book = Yooo
+ Y01(Occupational Integration,)

+ Yo02Wik + - + YoosWsk + Uook, (32)

Bowk = Yoo
+ %11(Occupational Integration,)

+ %12Wi+ .. + Yo1sWee + Uoix, (3b)

Biox = Yoo
+ Y01(Occupational Integrationy)
+ NoeWu+ - + NosW
+ ujor, and (3c)

Bk = Mo
+ %11(Occupational Integration;)

+ YN2Wie+ ... + YisWee+ upe, (3d)

where Y0005 Y010> Y1005 and Y10 are the Level-3
intercepts in models of the Level-2 coeffi-
cients; Yoo1> Yo11> V101> and Y1 are the effects
of occupational gender integration on the
Level-2 coefficients. If 7, is positive (and
assuming Hypothesis 1 is true for men), gen-
der integration attenuates the negative effect
of job proportion female on the intercept, and
Hypothesis 3 is supported for men. Subse-
quently, the test of Hypothesis 3 for women
is provided by the sum of ¥;; and 7;;;. As-
suming job proportion female increases
within-job inequality, Hypothesis 4—that
occupational integration reduces the effect of
gender composition on within-job inequal-
ity—is supported if 7;;; is positive. Coeffi-
cients for the S Level-3 control variables (W)
are denoted by 7, and are centered around
their grand means. The Level-3 error terms
are given by u for each labor market, &.
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RESULTS

JoB COMPOSITION EFFECTS

Coefficients from our multivariate analysis
appear in Table 3.12 The model intercept,
with variable centering, represents hourly
wages of men at the mean of all control vari-
ables and (in the later models) in an all-male
job in the least integrated labor market. The
intercept for the female coefficient in the
lower panel shows the difference between
male and female wages. The intercepts for
the job proportion female variable show the
net effect of a change from no women to all
women in the job on wages for men and on
the gender difference in wages. Level-3 co-
efficients show gender integration effects on
the intercepts and job composition coeffi-
cients.

Model 1 shows the unadjusted difference
between male wages and female wages, con-
trolling only for the variation across jobs and
labor markets. The coefficients show that
men’s average wage is $10.33 (e233=
10.33), while women’s average is signifi-
cantly lower, $7.87 (¢2333--272=7.87). Model
2 gives these predictions at the mean of the
Level-1 control variables; here, men’s wages
are slightly higher than in the first model
($10.70) and women’s wages are similar
($7.94). This result is conceptually similar to
that obtained by estimating a Level-1 model
that includes the individual-level controls
and dummy variables to represent the 62,322
jobs and the 261 metropolitan areas.

Model 3 adds job-level variables, for tests
of our first two hypotheses. In this model,
the effect of job proportion female on the
model intercept (—.141, p < .001) represents
the change in men’s earnings associated
with an increase from O to 1 in the job pro-
portion female. The effect for women is
modified by the proportion female effect on
the female dummy variable (-.074, p <
.001). Thus, the effect of job gender compo-
sition on the model intercept can be inter-
preted as the between-job gender composi-
tion effect for men, and the sum of the two

12 Because we hypothesize directional effects,
we present one-tailed significance tests. Com-
plete results from all models are available from
the authors on request.
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Table 3. Hierarchical Linear Regression Coefficients for Hourly Wages: Men and Women, Ages 25

to 59, 1990
Variable Model 1 Model 2 Model 3 Model 4
Intercept (1)
Intercept (Boo) 2.335""" 2.370"" 2.436™" 2.451"
(.008) (.008) (.008) (.047)
Gender integration (¥o;) — — —— -.034
(.091)
Job proportion female (By,;):
Intercept (%10) — — -.141"" -207"""
(.008) (.035)
Gender integration (¥,;) — — — 1217
(.064)
Female ()
Intercept (%100) —272" -.298"" -.205""* -.283""
(.003) (.003) (.004) (.023)
Gender integration (%,;) — — — 157
(.045)
Job proportion female (B;,):
Intercept (7;10) — — -.074"* -.021
(.007) (.036)
Gender integration (7,;;) — — — -.105
(.070)
Control variables None Level 12 Levels 1 Levels 1, 2,
and 2° and 3¢

Note: Numbers in parentheses are standard errors.

2 Controls include own children, foreign-born, disabled, race/ethnicity, education, potential experience,
married, and weekly hours.

® Controls include racial/ethnic proportions, proportion foreign-born, general educational development,
physical demands, standard vocational preparation, and industry.

¢ Controls include population size, unemployment, proportion Black and proportion Hispanic, durable

goods manufacturing, female labor demand, region, and net internal migration.

*p < .05

coefficients is the between-job effect for
women. The effect on the coefficient for the
female dummy variable alone yields the
within-job gender composition effect. (Note
that in this model, although the labor mar-
ket variables are not included, job-level ef-
fects are tested controlling for the variance
across labor markets.)

Consistent with Hypothesis 1, the coeffi-
cients from Model 3 show that female-domi-
nated jobs pay significantly less on average
for both men and women, controlling for in-
dividual-level and job-level characteristics.
Additionally, female-dominated jobs have
significantly more within-job gender in-
equality than do male-dominated jobs, as

"p<.0l ™p<.001 (one-tailed tests)

predicted by Hypothesis 2.13 In other words,
men escape some of the gender composition
penalty. In dollar terms, these effects are
substantial: Average wages for men in the
model fall from $11.43 to $9.92 as job pro-
portion female rises from 0 to 1, a drop of

13 Model 3 also finds (not shown) that jobs
with higher representation of Blacks and Latinos
pay less on average—net of controls at the indi-
vidual and job level—but the gender gaps within
those jobs are smaller. The Dictionary of Occu-
pational Titles variables show that jobs in occu-
pations requiring more education and vocational
preparation pay higher wages, while those mak-
ing more physical demands pay less. On the other
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Figure 2. Effect of Job Percentage Female on Hourly Wage, by Gender and Labor Market
Occupational Segregation: Adult Men and Women, Ages 25 to 59, 1990

13.2 percent. At the same time, women’s
wages are predicted to fall 19.3 percent,
from $9.31 to $7.51. Within-job inequality
increases as well, therefore, as women’s pre-
dicted wages fall from 81.5 percent of men’s
wages in all-male jobs to 75.7 percent of
men’s wages in all-female jobs.!* Model 3
also allows us to calculate the size of the
gender gap if men and women both worked
in perfectly integrated jobs (46 percent fe-
male), rather than at the observed level of
segregation. In that case, the gender gap de-
creases by 26.7 percent.

LABOR MARKET INTEGRATION EFFECTS

The final model in Table 3 tests our last two
hypotheses. For men, gender integration at
the labor market level reduces the between-
job devaluation effect by more than half. In

hand, jobs that require more education and that
make more physical demands are associated with
smaller within-job gender gaps, while high voca-
tional preparation jobs have larger within-job
gender gaps.

14 Although women cannot be in all-male jobs,
or men in all-female jobs, our data do include 99-
percent male jobs and 99-percent female jobs.

the most segregated labor market (at the in-
tercept), the wage penalty for moving from
an all-male job to an all-female job is —.207
(p < .001), but in the most integrated market
that effect is reduced by .121 (p < .05). Thus,
consistent with Hypothesis 3, between-job
gender devaluation for men is significantly
reduced in labor markets that are more gen-
der integrated. However, although gender in-
tegration reduces the job composition pen-
alty for men, the net effect of gender inte-
gration on the job composition effect for
women is close to zero (.121 —.105 = .016).

Thus, with regard to Hypothesis 4, labor
market gender integration does not signifi-
cantly reduce the extent to which job pro-
portion female increases within-job gender
inequality. To the contrary, men pay a
smaller penalty for being in female-domi-
nated jobs when they are in integrated labor
markets, but women do not. (However, we
should note that results from a model with-
out metropolitan area-level control variables
are consistent with Hypothesis 4.)

The final model confirms, as Cotter et al.
(1997) found, that in more integrated labor
markets the net gender gap is significantly
reduced. In the most segregated labor mar-
kets, the net gender difference is —.283, but
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in the most integrated labor markets, the net
gender effect is —.283 + .157 = -.126. To
simplify the presentation of the additive ef-
fects, we present predicted wages from the
final model, converted to dollars per hour,
in Figure 2. The figure shows predicted
wages for men and women in male- and fe-
male-dominated jobs in the most and least
integrated labor markets, at the mean of all
control variables. Women in female-domi-
nated jobs in the most segregated markets
earn the lowest predicted wages ($6.95),
while men in male-dominated jobs in the
most segregated markets earn the most
($11.60).

Two patterns emerge from Figure 2. First,
men in more integrated labor markets are
conspicuous for the small gender composi-
tion penalty they pay. For both men and
women, the proportion female effect is
greater in segregated markets, but the differ-
ence for men is much more pronounced. If it
is true that men in female-dominated jobs
earn less because their status is compro-
mised by the gender of their coworkers, this
mechanism is much weaker in integrated la-
bor markets.

Second, even women in the most segre-
gated jobs are better off if they are in inte-
grated labor markets. So although there are
consistent penalties for women in female-
dominated jobs, the context of labor market
integration is still beneficial to all women
(Cotter et al. 1997). Both of these findings
underscore the fact that job-level gender
composition tells only part of the gender-gap
story. Labor market effects also are crucial.

CONCLUSION

In this study, we have engaged unexplored
questions about the interaction of labor mar-
ket gender segregation and job-level gender
composition effects, providing the first indi-
vidual-, job-, and labor market level models
of wage inequality. We bring together work
on gender devaluation with the long tradi-
tion of research on patterns of inequality
across local labor markets (e.g., Blalock
1967; Burr, Galle, and Fossett 1991; Cohen
1998; Semyonov, Hoyt, and Scott 1984).
Specifically, we have asked whether occupa-
tional gender segregation may exacerbate
the tendency for women’s work to be deval-
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ued, and for gender gaps to be larger in fe-
male-dominated work settings. We draw sev-
eral substantive conclusions from our re-
sults.

First, average wages are lower in jobs with
high female representation. Given the many
studies supporting this finding (e.g., Baron
and Newman 1989; England 1992;
Tomaskovic-Devey 1993b), this result may
sound prosaic. However, we provide a more
stringent test of the devaluation effect than
previously reported because our models ac-
count not only for individual and job-level
characteristics but also for variation across
labor markets. Second, we find that there is
greater within-job gender inequality in high
proportion female jobs. Women in female-
dominated jobs thus pay two penalties: Not
only is the average wage in their jobs lower
than that for comparable male-dominated
jobs, they also earn less relative to men in
the same jobs. These conclusions are consis-
tent with our first two hypotheses.

The conclusions regarding Hypotheses 3
and 4 are less clear. The tendency for jobs to
pay less as proportion female rises is less
pronounced in gender-integrated labor mar-
kets, but only for men. We have no a priori
explanation for why gender composition ef-
fects for men—but not for women—should
be sensitive to the level of labor market in-
tegration. If Acker (1990) is correct that men
in female-dominated workplaces are singled
out for advancement, perhaps their “glass
escalator” is undermined in segregated mar-
kets by a worse overall evaluation of female-
dominated jobs. This could be interpreted as
a “status inconsistency” penalty for men
working in female-dominated jobs (Cassidy
and Warren 1991), but only in the segregated
labor markets where there is a more rigid
devaluation of women’s work.

On the other hand, we must be clear that
women do benefit from gender integration at
the labor market level. Although McCall
(2001a) asserts that occupational segregation
is not an important determinant of the gen-
der wage gap, Cotter et al. (1997) find that
all women, even those in segregated occu-
pations, benefit from working in integrated
labor markets. Our results confirm this find-
ing, but also show an additional benefit from
labor market integration: Even women in
completely segregated jobs gain from work-
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ing in labor markets with less occupational
gender segregation. Thus, the benefits of la-
bor market integration for women hold even
when the gender composition of their jobs is
controlled.

Together, these findings provide strong
evidence that the process behind what has
been called gender devaluation has a signifi-
cant local dynamic. Although we agree that
women’s work roles are devalued by perva-
sive gender bias, previous research has been
unable to account for local variation in de-
valuation. Our argument is not that devalua-
tion is either national or local—it is un-
doubtedly both. However, previous research
has focused primarily on either broad, na-
tional occupations (e.g., England 1992; Tam
1997) or the organizational context of de-
valuation divorced from the local labor mar-
ket (e.g., Baron and Newman 1990;
Huffman and Velasco 1997). We argue for
the importance of local context, but do not
downplay widespread, general processes
leading to inequality. Even an apparently
universal process must be implemented lo-
cally because of the local nature of wage-
setting in the United States, and will there-
fore be prone to local variation. Further re-
search that attends to variation in the wage
effect of gender composition, or other pro-
cesses leading to gender inequality, would
add greatly to our understanding how in-
equality is created and maintained.

How does occupational integration affect
the local process of devaluation? There are
several ways that integration may influence
the devaluation process. Cotter et al. (1997:
715) argue that integration can affect
women’s wages by changing local norms,
increasing pressure on employers and man-
agers to promote women, and boosting the
representation of women in decision-making
positions (Jacobs 1992). Thus, occupational
integration may contribute to the institu-
tional environment (Beggs 1995) in which
wages for male- versus female-dominated
occupations are determined. Over time, then,
“areal customs affecting employer practices”
may lead to “legacies of cultural differ-
ences” regarding processes that lead to un-
equal labor market outcomes (Baron
1984:49-50). For example, Cohen and
Huffman (2003) analyze establishment-level
data and find that gender devaluation is
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stronger in more segregated labor markets,
net of various personnel practices and other
demand-side factors (e.g., internal labor
markets and establishment size).

On the other hand, it is also possible that
occupational integration and gender devalu-
ation are determined by some antecedent
metropolitan area-level characteristic, such
as the demand for female labor. Cotter et al.
(1998) find that labor markets with greater
proportions of traditionally female jobs ex-
hibit less gender inequality. Indeed, across
metropolitan areas, female labor demand and
occupational integration are positively cor-
related (r = .47, p < .001). And we do find
that there is significantly less within-job
gender inequality in markets that tilt toward
female-dominated occupational structures
(final model, results not shown). However,
our findings regarding the effects of integra-
tion persist even when the level of demand
for female labor is controlled.

Advocates of comparable worth argue that
male- and female-dominated jobs should be
compensated according to skill and other re-
quirements, countering the tendency for
women’s work to be broadly devalued in the
labor market (England 1992; Nelson and
Bridges 1999). Our results confirm that such
a policy would do much to address gender
inequality in pay. However, comparable
worth alone does not address the tendency
for men and women to work in segregated
occupations. Enforcement of antidis-
crimination laws could remedy some aspects
of gender segregation; however, to date no
significant national policy initiative has di-
rectly targeted gender segregation. This is
especially important given our finding that
spatial variation in gender inequality is tied
to the local level of occupational segrega-
tion. A policy that reduced occupational seg-
regation—especially in conjunction with a
comparable worth approach—could thus re-
duce the tendency for some labor markets to
be more inequitable than others, in addition
to reducing the overall level of gender in-
equality.

Our results suggest several avenues for fu-
ture research, the first of which concerns
these metropolitan area-level mechanisms.
Although we have identified the local con-
text as a crucial arena for these processes,
additional research is needed to uncover the
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processes supporting gender devaluation,
and how they interact with local labor mar-
ket dynamics. These processes may be
rooted in aspects of the institutional or legal
environment, they may be cultural or politi-
cal, or they may lie in other unmeasured as-
pects of the workplace or structural context.

Second, although our analysis was able to
take advantage of the reach of decennial
census data, using these data requires
adopting a proxy for jobs. We believe this is
the best approximation of local jobs pos-
sible, but analysis of workplace-based data
would provide a closer test of these hypoth-
eses.

Third, although we control for race/eth-
nicity at the individual, job, and labor mar-
ket level, it is possible that there also are
racial/ethnic interactions with these gender
effects. For example, Black-female devalu-
ation might differ from White-female de-
valuation (Nelson and Bridges 1999). Intro-
ducing these interactions, with the many
complications they entail, will require addi-
tional theoretical and methodological devel-
opment, but may prove fruitful for under-

APPENDIX A

Variance Components
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standing the dynamics of wage inequality
for people in diverse jobs and labor market
contexts.

All of these suggestions point to the ne-
cessity of research on local variation in valu-
ation processes as one important component
of the structure of gender inequality.
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Our first model is a fully unconditional, three-level
model that includes no independent variables at any
level. This model is equivalent to a one-way analy-
sis of variance with random effects (Bryk and
Raudenbush 1992) showing how wage variation is
distributed across the three levels of analysis. The
fully unconditional model can be expressed in three
parts, where the subscripts i, j, and k represent in-
dividuals, jobs, and labor markets, respectively:

Yijk= 7r0jk+ €ijks (A-l)
Tojk = Book + Tojic (A-2)
Book = Yooo + ook (A-3)

In the individual-level model (equation A-1), Yy
equals the logged earnings of individual i in job j
in labor market k, and 7y represents the mean
earnings in job j in labor market k. Last, e;; is the
deviation of person ijk’s wage from his or her job-
level mean. This term is assumed to be normally
distributed with a mean of 0 and constant variance
(02). In the job-level model (equation A-2), each
job-level mean can be expressed in terms of vari-
ability around the associated labor market mean.

Here, Sy is the mean wage in labor market &, and
rojk represents the deviation of job jk from the labor
market mean; these deviations are, by assumption,
normally distributed with a mean of 0 and constant
variance (7). In the labor market model (equation
A-3), Y00 is the grand mean, and ugyy is the devia-
tion of labor market k’s mean from the grand mean.
These deviations are, by assumption, normally dis-
tributed with a mean of 0 and constant variance
(tp). It follows that 0%/ (0%+ 7, + 7p) equals the
proportion of the variance in wages among individ-
uals within jobs, 7,/ (02+ T, + 7p) yields the pro-
portion of the variation in wages among jobs with-
in labor markets, and 7,/ (6 %+ T, + 7g) equals the
proportion of wage variation that exists among la-
bor markets.

Table A-1 shows variance components for up to
seven terms in each of five models. (All variance
components on the table have a two-tailed p-value
of less than .001.) The fully unconditional model
(Model 0) indicates that 65 percent of the total vari-
ability in log wages is due to variability in wages
among individuals within jobs, 31 percent is due to
variation among jobs within labor markets, and the
remaining 4 percent is due to differences across
labor markets. This decomposition illustrates the
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Table A-1. Variance Components for Hierarchical Linear Models

Model 0
(Unconditional)

Model 1

(+ Female Dummy) (Individual Controls®)

Model 2 Model 3

(Job ControlsP)

Model 4
(Full Model)

Com- Proportion

Com- Proportion

Com- Proportion Com- Proportion Com- Proportion

Variable ponent of Total  ponent of Total ponent of Total ponent of Total ponent of Total
Intercept
Individual, 6® 264 .65 252 .65 231 72 231 .83 231 .86
Job, T 125 31 119 31 .075 .23 .032 11 .032 12
Labor market, Tgo .017 .04 .017 .04 .013 .04 014 .05 .006 .02
Total 405  1.00 388  1.00 319 1.00 277 1.00 269  1.00
Female (m)
Job, 7, — .018 93 .020 .92 .007 .84 .008 .94
Labor market, 7g;o — .001 .07 .002 .08 .001 .16 .001 .06
Total .019 1.00 .022  1.00 .008 1.00 .008 1.00
Proportion Female, By, (Effect on the Intercept)
Labor market, gy, — — — .006 1.00 .003 1.00
Proportion Female, By, (Effect on Individual Female Effect)
Labor market, g, — — — .003 1.00 .001 1.00

2 Controls include own children, foreign-born, disabled, race/ethnicity, education, potential experience, married,

and weekly hours.

b Controls include race/ethnic proportions, proportion foreign-born, general educational development, physical

demands, standard vocational preparation, and industry.

¢ Controls include population size, unemployment, proportion Black and proportion Hispanic, durable goods
manufacturing, female labor demand, region, and net internal migration.

importance of including the job level in the analy-
sis. If we analyze our own data to exclude the job
level (not shown), we find 4 percent of the wage
variance at the labor market level, and the remain-
ing 96 percent is at the individual level. In the two-
level wage models commonly used for testing la-
bor market effects (Cohen 2001; Haberfeld, Semy-
onov, and Addi 1998; McCall 2001b), variation at
this level is not accounted for. Although a small
portion of the total variance is observed at the la-
bor market level, it is important to note that the
substantive effects of labor market characteristics
still may be large. Merlo et al. (2001) provide a
discussion of the importance of contextual-level
variables even when they account for a small por-
tion of the total variance.

Table A-1 also allows us to decompose the vari-
ance in the effects of being female into between-job
and between-metropolitan area components (second
panel). This shows that between 84 and 94 percent
of the variance in the effects of the female dummy
variable is observed at the job level, and 6 to 16 per-
cent is observed at the labor market level. Substan-
tively, that means that the female penalty varies
more across jobs within labor markets (e.g., be-
tween firefighters and lawyers in Detroit) than it
does across labor markets (e.g., lawyers in Detroit
versus lawyers in Atlanta). However, again, the
variance occurring at the labor market level is sta-
tistically significant, and as we show above, labor
market variables significantly impact the gender gap
at the individual level.
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