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The general-case glass ceiling hypothesis statesthat not only isit more difficult for women than for men
to be promoted up levels of authority hierarchies within workplaces but also that the obstacles women
facerelative to men becomegreater asthey move up the hierarchy. Gender-based discriminationin pro-
motionsisnot simply present acrosslevelsof hierarchy but ismoreintenseat higher levels. Empirically,
thisimplies that the relative rates of women being promoted to higher levels compared to men should
decline with the level of the hierarchy. This article explores this hypothesis with data from three coun-
tries: the United States, Australia, and Sweden. The basic conclusion is that while there is strong evi-
dencefor a general gender gap in authority—the odds of women having authority are less than those of
men—there is no evidence for systematic glass ceiling effects in the United States and only weak evi-
dence for such effects in the other two countries.

The« glass ceiling” is one of the most compelling metaphors for analyzing ine-
gualities between men and women in the workplace. The expression has been used
widely inthe popular mediaaswell asin official government reports and academic
publications (Canberra Bulletin of Public Administration 1994; Catalyst 1990;
Garland 1991; Scandura 1992; State of Wisconsin Task Force on the Glass Ceiling
Initiative 1993; U.S. Department of Labor 1991). Theimage suggeststhat although
it may now bethe casethat women are ableto get through the front door of manage-
rial hierarchies, at some point they hit an invisible barrier that blocks any further
upward movement. Asone of the early writerswho used the metaphor commented,
the glass ceiling is “a transparent barrier that kept women from rising above a
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certain level in corporations. . . . It appliesto women as agroup who are kept from
advancing higher because they are women” (Morrison et al. 1987, 13).

Taken literally, the metaphor of the “glass ceiling” implies the existence of an
impermeablebarrier that blocksthevertical mobility of women: Below thisbarrier,
women are able to get promoted; beyond thisbarrier, they are not. Such asituation
can be considered the limiting case of a more general phenomenon: situationsin
which the disadvantages women face relative to men intensify as they move up
organizational hierarchies. In the case of the literal use of the glass ceiling meta-
phor, thisintensification takes the form of asimple step function; in the more gen-
eral case, theintensification of disadvantage could occur in several stepsand come
invarying degrees." Throughout this article, wewill use the expression “ glass ceil -
ing” to cover thismore general case. Our objectiveisto test whether glass ceilings
are present in this looser definition of the term.?

Theglass ceiling metaphor aswewill useit isthus not simply adescription of
an outcome—that there are disproportionately few women at the top of organiza-
tions—nor isit simply aclaim that discrimination against womenispervasiveat all
levelsof managerial hierarchies. It isaspecific claim that the obstacleswomen face
to promotion relative to men systematically increase asthey move up the hierarchy.
Of course, obstacles to promotion may also increase for men as they move up the
hierarchy, but theideaof aglassceiling impliesthat barriersto promotion intensify
more for women than for men. Employers and top managers may be willing to let
women occupy the lower reaches of the managerial structure, but—the argument
goes—they obstruct the access of women to positions of “real” power. Asaresult,
women are largely denied promotions to the higher levels of management. Many
different concrete mechanisms may be responsible for this obstruction: old-
fashioned sexism, women managers' isolation from important informal networks,
or moresubtle sexist attitudesthat placewomen at adisadvantage. But whatever the
specific mechanism, the glass ceiling hypothesis argues that the relative disadvan-
tages women face in getting jobs and promotions are greater in the upper levels of
managerial hierarchies than at the bottom.

The metaphor of the glass ceiling seemsto be confirmed by casual observation.
It does not take systematic research to notice that amuch higher proportion of bot-
tom supervisors than of chief executive officers are women. Data from the com-
parative project in classanalysis (Wright 1989, 1997) indicate that at the bottom of
managerial hierarchiesin most economically devel oped countries, around 25to 30
percent of lower-level supervisorsarewomen. In contrast, at most asmall percent-
age of top executives and CEOs in large corporations are women. According to
Fierman (1990), fewer than 0.5 percent of the 4,012 highest paid managers in top
companies in the United States are women, while fewer than 5 percent of senior
management in the Fortune 500 corporations are women and minorities. Reskin
and Padavic (1994, 84) report that “ although women held half of all federal govern-
ment jobs in 1992 and made up 86 percent of the government’s clerical workers,
they wereonly aquarter of supervisorsand only atenth of senior executives.” Simi-
lar patterns occur in other countries: In Denmark, women were 14.5 percent of all
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managers and administrators but only between 1 and 5 percent of top managers; in
Japan, womenwere 7.5 percent of all administratorsand managersbut only 0.3 per-
cent of top management in the private sector (Reskin and Padavic 1994). Thereport
of the State of Wisconsin Task Force onthe Glass Ceiling Initiative (1993, 9) states
that while 47 percent of supervisorsand 42 percent of middle management in Wis-
consin were women, only 34 percent of upper management and 18 percent of
executives were women. A 1991 U.S. Department of Labor “Report on the Glass
Ceiling Initiative” makes similar observations: In 94 randomly sampled reviews of
corporate headquarters of Fortune 1000 sized compani es between 1989 and 1991,
women were found to represent 37.2 percent of all employees of these companies
yet only 16.9 percent of all level sof management and 6.6 percent of managersat the
executive level. Such distributions would surprise no one, and they lend consider-
able credibility to the claim that women indeed do face a glass ceiling.

However, things may not be what they seem. A simple arithmetic example will
clarify the point. Suppose, asillustrated in Table 1, thereisamanagerial hierarchy
with six levels. Inthefirst exampleinthisillustration, 50 percent of men but only 25
percent of women get promoted at each level (i.e., men havetwicethe probability of
being promoted than women at every level of the hierarchy). Discrimination, at
least asmeasured by rel ative probabilities of promotion, isthusconstant across|ev-
els of the hierarchy. In this situation, if roughly 25 percent of line supervisors are
women, only 1 percent of top managerswill be women. In the second example, the
ratio of the probabilities of men getting promoted to women getting promoted actu-
ally becomes steadily more egalitarian as you move up the hierarchy. Thisratio is
2:1 for promotionsinto line supervisor positionsbut declinesto only 1.16:1 for pro-
motionsto thetop manager position. Yet eveninthissituation, the proportion of top
managerswho arewomen is strikingly less than the proportion of supervisorswho
are women: 6 percent compared to about 25 percent.?

Neither of these two examplesis properly described as reflecting a*“ glass ceil-
ing” asweare using theterm. Theglassceiling hypothesissuggeststhat thebarriers
tomanagerial promotionsbecomeincreasingly severefor women comparedto men
asthey move up the hierarchy. In the two examplesjust reviewed, however, thedis-
advantageswomen facerel ativeto men are either constant asthey move up the hier-
archy (case 1), or they actually decrease (case 2). And yet, in both cases, there are
almost no women top managers. The cumulative effect of declining discrimination
can still produce an increasing “ gender gap in authority” asone movesto thetop of
organizational hierarchies. Thus, the existence of aglass ceiling cannot beinferred
simply from the sheer fact that amuch smaller proportion of people at thetop eche-
lons of organizations are women than at the bottom levels.

To provethe existence of aglass ceiling, it isthus necessary to demonstrate two
things: (1) that the ratio of the probabilities of women compared to men being pro-
moted into or entering a given level of management declines as they move up the
managerial hierarchy and (2) that thisdeterioration in rel ative promotion probabili-
tiesisduetointensified barriersto promotion as opposed to some other mechanism.
If, for example, women disproportionately self-select into occupations or organiza-



278 GENDER & SOCIETY / April 2000

TABLE 1: Hypothetical Example Showing How There Can Be Very Few Women Top
Managers and Gender Discrimination without a “Glass Ceiling”

Promotion Rates

Number of to Next Hierarchy Level
People in Level (in percentages)
Percentage
Managerial Level Men Women of Women Men Women Ratio
Constant intensity of
discrimination up
the hierarchy
Top managers 100 1 1
Manager level 4 200 4 2 50 25 2:1
Manager level 3 400 16 4 50 25 2:1
Manager level 2 800 64 7.5 50 25 2:1
Manager level 1 600 256 14 50 25 2:1
Line supervisor 3,000 1,024 24 50 25 2:1
Nonmanagement 6,400 4,096 42 50 25 2:1
Declining intensity of
discrimination up
the hierarchy
Top managers 100 6 6
Manager level 4 200 14 6.5 50 43 1.16:1
Manager level 3 400 36 8.3 50 40 1.25:1
Manager level 2 800 98 11 50 37 1.35:1
Manager level 1 600 297 15.7 50 33 1.52:1
Line supervisor 3,200 1,024 24 50 29 1.72:1
Nonmanagement 6,400 4,096 42 50 25 2.00:1

tionswith limited possibilities of vertical promotion for everyonein suchjobs, and
if thisaccountsfor the pattern of gender differencesin promotion rates across hier-
archical levels, then the process would not properly be described as involving a
glass ceiling (intensification of barriers). Occupational and organizational sex seg-
regation, even self-segregation, may reflect variousforms of gender discrimination
inthesociety at large, but the mechanismsinvolved are different from thoseidenti-
fied with the glass ceiling.

The central objective of thisarticleisto provideapreliminary exploration of the
central empirical prediction of the glass ceiling hypothesis that the ratio of prob-
abilities of women compared to men being promoted up managerial hierarchies
declines with hierarchical level. Given the salience of the metaphor in public dis-
cussions of gender inequality, it might have been expected that there would be a
substantial body of quantitative research systematically exploring the extent and
variations in the glass ceiling. While there are numerous studies documenting the
gender gap in authority (Gradolph et al. 1994; Hultin 1996; Ishida1994 [*1995 IN
REFERENCES*]; Jacobs 1992; Jaffee 1989; Reskin and Roos 1992; Rosenfeld,
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Van Buren, and Kalleberg 1994 [* 1998 | N REFERENCES*]; Tomaskovic-Devey
1993; Wright and Baxter 1995) and many reports and investigationsthat purport to
study the glass ceiling (Canberra Bulletin of Public Administration 1994; State of
Wisconsin Task Force on the Glass Ceiling Initiative 1993), virtually none of this
research addresses the specific empirical question of how the relative probabilities
of women and men being promoted into or entering a given level of management
change as one movesup the hierarchy. Thisisakey issuesinceit potentially identi-
fies the most important point of focus for those concerned with women’s lack of
representation in senior management. If it is the case, for example, that the gen-
dered barriersto promotion do significantly intensify at a specific level of the hier-
archy, thenthishighlightsanimportant sitefor political action. Ontheother hand, if
the barriersto promotion for women relativeto men areequally rigid at all levelsof
the hierarchy, then this suggests that political efforts should perhaps concentrate
more at the bottom of hierarchiessincethiswill affect thelivesand opportunities of
more women than at higher levels.

The research reported in this article explores variations in the gender gap in
authority by hierarchical level inthree devel oped capitalist economies—the United
States, Sweden, and Australia. The central question we ask isthis: Does the prob-
ability of women being promoted into agiven level of the authority hierarchy rela-
tive to men decline as one moves up the hierarchy? The comparative setting of the
analysisservestwo purposes: First, thethree anal yses can be viewed asreplications
of each other. Theglass ceiling hypothesisisnot aspecial hypothesisfor the United
States but aquite general hypothesis about the patterns of gender discriminationin
organizational hierarchies. If this hypothesis is robugt, it would be expected to
occur in al three of these countries, although the pattern and magnitudes of the
glass ceiling effects might differ. Second, earlier work (Wright and Baxter 1995)
has demonstrated that on avariety of measures, the gender gap in authority wassig-
nificantly greater in Sweden than in either the United States or Australia. In this
article, we examine if there are also indications of stronger glass ceiling effectsin
Sweden aswell. Such aresult would not only lend credence to our earlier findings
but would al so haveimplicationsfor understanding theimpact of differing political
strategies on eradicating gender inequality in workplaces.

DATA

The data for this article come from the Comparative Class Analysis Project
(Wright 1989, 1997). Two cross-sectional surveysareavailableinthreeof theorigi-
nal countriesinvolved inthis project: the United States (1980 and 1991), Australia
(1986 and 1993), and Sweden (1980 and 1995) (see Table 2). For purposes of the
analytical objectives of this article, the samples have been restricted to employees
(thus excluding the self-employed, the unemployed, and people out of the labor
force). Because the national surveys differed somewhat in the age range of their
samples, we haverestricted the samplesto respondents between theagesof 19 and 64.
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TABLE 2: The Sample

Interview Sample Size (after restricting
Country Date Method to employees between ages 19 and 65)
United States 1980 Telephone 1,194
United States 1991 Telephone 1,387
Australia 1986 Personal 1,013
Australia 1993 Mail 1,308
Sweden 1980 Mail/telephone 996
Sweden 1995 Mail/telephone 991

To increase the sample size, especially for the upper levels of the managerial
hierarchies, we have combined the two data sets within each country. We then
tested to see if there were any interactions between gender and time (coded as a
dichotomy to distinguish the first and second surveysin each country).* Inall three
countries, these time-by-gender interaction coefficientswere statistically insignifi-
cant (at eventhe 0.1 level of significance) for all of the analyseswe conducted. We
thus will not include the gender-by-time interaction terms in any of the analyses
that follow.”

STRATEGY OF ANALYSIS

Thedatawe use enable usto classify employeesinthelabor forceinto six hierar-
chicd levels:

0 = nonmanagement
1 = supervisors

2 = lower managers
3 = middle managers
4 = upper managers
5 = top managers

L et the probability of awoman currently in level n being promoted from level nto
level n+ 1 bePr(W:n — n+ 1) and the probability of aman being so promoted be
Pr(M:n — n + 1). The glass ceiling hypothesis predicts that the ratio of these two
probabilities—Pr(W:n — n+ 1)/Pr(M:n — n + 1)—declinesasnincreases. If there
were no gender differences in promotion possihilities, then these probabilities
would bethe sameand thustheratio 1. If therewas pervasive gender discrimination
but its intensity did not increase with hierarchical level, then this ratio would be
constant across values of n. The methodological problem, then, is how to get rea-
sonable estimates of these gender-by-level promotion probabilities.
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Several features of the process by which people are allocated to positions in
authority hierarchies make calculating these probabilities difficult. These include
nonstandardization of hierarchies across organizations, variations in the ways in
which individuals moveinto and out of organizational levels, historical legacies of
previous allocation rules and changes in gender-specific labor force participation
rates, and unmeasured differencesin employee quality (see methodol ogical appen-
dix for further discussion of theseissues). These complexities may make the use of
cross-sectional data quite problematic for the tasks at hand. Since we know that
labor force participation rates of women have been increasing rapidly in recent
years and that the proportion of all jobs that are located within managerial hierar-
chies has also been increasing (Wright 1997, chap. 3), cross-sectional data will
almost certainly generate biased estimates of gender-specific promotion
probabilities.

Despitethesebiases, webelievethat cross-sectional datacan potentially provide
suggestive evidence relevant to the glass ceiling hypothesis. If it isthe case that the
biggest sourcesof likely biasinthe estimateswill tend to exaggerate the appearance
of aglassceiling, then the dataanalysis could be quite compelling if it failsto dem-
onstratethe existence of glassceiling effects. By far the biggest biasin estimates of
gender-specific promotion rates from cross-sectional dataislikely to be generated
by the very rapid rate of increasein women’s labor force participation and historic
legacies of past discrimination. Sinceit takestime for expanded cohorts of women
to work their way up hierarchies even in the absence of a glass ceiling, rapid
increases in labor force participation will result in disproportionate humbers of
women in the lower levels of hierarchiesand will thustend to generate the appear-
ance of aglassceiling even if noneinfact exists. If, therefore, despite thisbias, we
fail to observeaglassceilingin cross-sectional data, thiswould constitute credible,
if still tentative, evidence against the glass ceiling hypothesis. On this assumption,
then, wewill use cross-sectional data of the distribution of men and women across
levels of authority hierarchies in work as a suggestive test of the glass ceiling
hypothesis.

TheBasic Model: The Adjacent-Level Model

Our primary model for exploring the glass ceiling hypothesiswill be based ona
series of logistic regressions that estimate, for people in adjacent levels of the
authority hierarchy (level nand n + 1), odds ratios for a gender-independent vari-
able predicting whether a personisin the higher of the two levels:

Log [Pr(n + 1)/Pr(n)] = a,+ B Female, (@D}

where Pr(n) is the probability of being in level n of the hierarchy, Pr(n + 1) isthe
probability of beinginlevel n+ 1, and the subscript nindicatesthat the coefficients
inthe equation arefor the contrast between level nand n+ 1. (To estimatethisequa-
tion, the sample is restricted to people in the two adjacent categories.) The
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coefficient B , then, isameasure of the “gender gap in authority” at level n. If this
coefficient is negative, then the odds of awoman being in the higher of thetwo lev-
elsislessthanthe oddsof aman beinginthat level; if the coefficient iszero, thereis
no gender gap at all; if it is positive, thereisagender gap in favor of women. Thus,
for example, when n=0, the gender coefficient indicatesthelog of the oddsratio of
women compared to men being supervisorsrather than nonmanagement. The anti-
log of this coefficient isthe odds ratio of awoman compared to aman being in the
higher-level category.

If the glass ceiling hypothesisis correct and if these odds ratios adequately map
gender differencesin promotion probabilities, then at some point asnincreases, the
coefficient for the gender variabl e should become significantly more negative than
at lower values of n.° If the glass ceiling hypothesisis taken literally as indicating
that an almost impermeable barrier suddenly appears at upper levels of the hierar-
chy, then the coefficients measuring the gender gap in authority might be modestly
negativefor n=0, 1, 2, 3and then suddenly jump to alarge negative coefficient at
n=4or5. If werelax the meaning of the hypothesis, then it simply suggeststhat the
coefficientswould tend to be more negativeat higher levelsthan at lower levelsof n.

Because of the small sample sizes, especially for people at the higher levels of
organizational hierarchies, unless there are huge differencesin the B, coefficients
across levels of n, it will be difficult to formally test the statistical significance of
these differences, particularly since the standard errors in tests of differences
among regression coefficients are larger than the standard errors of the original
coefficients. In general, therefore, we will rely more on observations of the pattern
of coefficientsthan onformal statistical tests of their differences. If it turns out that
some of these patternsare consi stent with the glass ceiling hypothesis, wewill con-
duct formal tests to establish our level of confidence in the results.”

Controlsfor Individual and Job Attributes

Itisalwayspossiblethat part or all of the gender gap in authority asmeasured by
the gender coefficient in equation (1) istheresult not of gender per se but of various
personal and job attributes correlated with gender. Such attributes could have the
effect of spuriously heightening or dampening the gender coefficient. For example,
suppose that because of discrimination in getting into positions of authority, on
average, at any level of the authority hierarchy, women are better qualified than
men. If gender discriminationisreal, then thisisone of thethings onewould expect
(i.e., awoman would have to be more qualified in various ways to get a promotion
than aman). If thiswerethe case, then controlling for qualifications should, if any-
thing, increase the absolute value of the negative coefficient for gender at higher
levels of the authority hierarchy. That is, the gender gap in authority will be bigger
when qualificationsareincluded in the equation than when they are not. Thiscould
mean that a glass ceiling might not appear to be present in equation (1)—the B,
coefficientsfor highnandlow n might be sasme—but whenthecontrolsareaddedin
equation (2), the B, coefficients for high values of n might become significantly
more negative.
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TABLE 3: Control Variables Used in the Analysis

Variable Definition

State Dummy variable distinguishing public- and private-sector employees
(1 = public)

Occupation  Three dummy variables: upper white collar, lower white collar, upper
manual; omitted category is lower manual

Part-time Dummy variable, 1 = works less than 30 hours per week, 0 = works 30 or
more hours per week

Education Years of schooling

Age Age in years

Age squared Age in years squared

Children Dummy variable, 1 = children present in the home, 0 = no children living at
home

Marital status Dummy variable, 1 = married, O = not married

Gender Dummy variable, 1 = women, 0 = men

On the other hand, there may be attributes of women that, when held constant,
would reducethe gender gap in authority. Women aremorelikely to work part-time
than aremen, and part-timeworkersarelesslikely to be promoted than arefull-time
workers, not because of gender-specific reasons but because of the organizational
costs of promoting part-time managers.® Similarly, women are more likely to work
for thestatethan aremen, and there are proportionately fewer upper-level managers
in state organi zations than in private corporations. If such factorswereincludedin
an equation ascontrols, therefore, the magnitude of the gender gap should decrease.
Some of the apparent gender gap in authority as measured in equation (1) would be
the result of the distribution of women into work settings with fewer manageria
opportunities rather than any gender-specific obstacles to their acquiring manage-
rial positionswithin their workplaces. It isthereforeimportant to estimate asecond
set of logistic regressions in which a range of individual and job attributes are
included as controls:

Log [Pr(n + 1)/Pr(n)] = a, + B, Female + £B_X, 2

inif i

wherethe X, arethe various compositional controlslistedin Table 3.° The B, coeffi-
cients in these equations will be referred to as the “net gender gap” in workplace
authority (i.e., thegender gap net of the distribution of attributes of men and women
inthesample). Our interest in these equationsisstrictly withthe B, coefficients, not
withthecontrols per se. Asinequation (1), theglassceiling hypothesisimpliesthat
these coefficients will become more negative as n increases.

Supplementary Models

In addition to the equations predicting oddsratios for being in level n+ 1 com-
paredtolevel n, wewill estimatetwo other modelswith slightly different dependent
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TABLE 4: Alternative Dependent Variables

1. Adjacent-level model (basic model)
A, 0versus 1 = nonmanager versus supervisor
A, 1 versus 2 = supervisor versus lower manager
A, 2 versus 3 = lower manager versus middle manager
A, 3versus 4 = middle manager versus upper manager
A, 4 versus 5 = upper manager versus top manager
This model directly contrasts adjacent levels.
2. Grouped-level model
G, 0versus 1 =nonmanager versus supervisor
G, 1versus 2, 3 = supervisor versus lower and middle manager
G, 1, 2 versus 3, 4 = supervisors + lower manager versus middle and upper manager
G, 2, 3versus 4, 5 = lower and middle manager versus upper and top manager
3. Overall-level model
L, Oversus 1,2, 3, 4, 5=nonmanager versus all positions in managerial hierarchy
L, 1versus 2, 3, 4,5 = supervisor versus lower manager and above
L, 1,2 versus 3, 4, 5 =lower manager and below versus middle manager and above
L, 1,2, 3 versus 4, 5= middle manager and below versus upper manager and above
L, 1,2, 3,4 versus 5 = upper manager and below versus top manager
This model compares people at or below a given level of the hierarchy with people
above that level.

NOTE: Categories on either side of the “versus’ have been combined to form a single category in the
dichotomouscontrast. Thus,inmode! 3, for variableL ,, 1, 2versus 3, 4, 5indicatesthat levels1and 2 are
combined and levels 3 to 5 are combined.

variables. Thesearelistedin Table4. Inthe grouped-level model, adjacent levelsin
the hierarchy are collapsed into broader categories to increase the sample size for
thetest of the changesin the gender gap coefficients. Inthe overall-level model, we
construct five dummy variables, each of which contrasts people at or below agiven
level of the hierarchy with people above that level. The gender coefficient in this
model indicatesthe odds of women compared to men being above or below agiven
cut point in the hierarchy.

There arethreereasonswhy we estimate these additional models. First, because
of limitationsin sample size, for many of the regressions in the adjacent category
model, there are ssimply too few cases to have high confidencein the values of the
coefficientsin the equations. By grouping categoriestogether in the supplementary
models, we increase the sample size on which the coefficients are estimated. Sec-
ond, the supplementary models relax somewhat the assumption that the six hierar-
chical levelsin our measure of workplace authority are neatly ordered and compa-
rable across all work settings. Level 2 in some organizations may really be the
equivalent of level 3 in others. By grouping the categories together in different
ways, wemay be ableto smooth out some of the messinessin using these categories
across many different kinds of organizations. Third, we know in advance that the
data do not rigorously conform to the demanding assumptions needed to use the
basic model asarigoroustest of the glass ceiling hypothesis. If the basic pattern of
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TABLE 5: Gross Gender Gap in Authority at Different Levels of the Authority Hierarchy
in the United States, Australia, and Sweden (adjacent category model)

United States Australia Sweden

Levels Being

Compared B, (SE) n B, (SE) n B, (SE) n

A,: O versus 1 —.56%** 2078 —.30** 1,867 —71** 1,682
(11) (11) (.13)

A: 1 versus 2 .20 540 .28 568 .01 387
(.26) (.22) (.31)

A,: 2 versus 3 .02 254 —.76%* 258 —1.06** 128
(.29) (.26) (.43)

A,: 3 versus 4 —-.28 271 .09 248 —-.20 111
(:29) (:28) (.56)

A,: 4 versus 5 .31 212 -.19 159 49 79
(.31) (.35) (.59)

NOTE: Significant contrasts across levels being compared: United States: A, versus A, is significant;
Austrdia: A, versus A, issignificant, and A, versus A issignificant; Sweden: A, versusA, isborderline
significant. The B, coefficients are from thelogistic regression: Log [Pr(n + 1)/Pr(n)] = g, + B,Female,
where Pr(n) isthe probability of beinginlevel n of the hierarchy, Pr(n + 1) isthe probability of beingin
level n+ 1, and the subscript nindicates that the coefficientsin the equation are for the contrast between
level nandn+ 1.

**p < .01, one-tailed test. ***p < .005, one-tailed test.

results is quite consistent across these alternative specifications of the dependent
variable, this may add some confidence to our interpretations.

RESULTS

Table5 presentstheresultsfor the basic model (the adjacent-level model) for the
gross gender gap in authority (i.e., the gender gap not controlling for any attributes
of respondents) at different levels of the authority hierarchy. In all three countries,
thereisadtatistically significant gender gap in authority betweenlevel 0Oand level 1.
That is, in each country, the odds of awoman being abottom-level supervisor (level 1)
instead of anonmanagement employee (level 0) are significantly less than those of
men.

Whiletheresultsin Table 5 thus confirm the presence of asignificant gender gap
in authority, they provide no support for the specific predictions of the glassceiling
hypothesisfor the United States. The glass ceiling hypothesisimpliesthat the gen-
der coefficientsin equation (1) should be significantly more negative at the higher
levelsof thehierarchy than at lower levels. Inthe United States, for the grossgender
gapsin authority, noneof the coefficientsfor contrasts above the bottom of the hier-
archy approachesstatistical significance, and noneiseven nominally morenegative
than the coefficient for the bottom-level contrast. These coefficients are more



286 GENDER & SOCIETY / April 2000

TABLE 6: Net Gender Gap in Authority at Different Levels of the Authority Hierarchy in
the United States, Australia,and Sweden (adjacent category model, control-
ling for individual attributes)

United States Australia Sweden

Levels Being

Compared B, (SE) n B, (SE) n B, (SE) n

A, Oversus 1 —.35* 1,867 -.25* 1,809 —.81** 1,510
(.14) (13) (-16)

A: 1 versus 2 .30 482 .06 558 .33 349
(.31) (.25) (.37)

A,: 2 versus 3 -.35 234 -57* 254 —.95*% 113
(:34) (:31) (:53)

A,: 3 versus 4 -.47 248 .14 243 =27 99
(-36) (:33) (72)

A, 4 versus 5 .37 187 -.18 154 .59 75
(.44) (.41) (.74)

NOTE: Significant contrasts across levels being compared: Sweden: A versus A, issignificant. The B,
coefficients are from the logistic regression: Log [Pr(n + 1)/Pr(n)] = a, + B ,Female + £B_X ., where

i ni’ Mt

Pr(n) istheprobability of beinginlevel nof thehierarchy, Pr(n + 1) istheprobability of beinginlevel n+
1, the X, are the various compositional controlslisted in Table 2, and the subscript n indicates that the
coefficients in the equation are for the contrast between level nand n + 1.

*p < .05, one-tailed test. **p < .01, one-tailed test. ***p < .005, one-tailed test.

consistent with theview that oncewomen overcomethe obstaclesto gettinginto the
authority structure, their promotion possibilities do not significantly differ from
those of men than they are with the view that there exists aglass ceiling to upward
movement.

In Sweden and Australia, theresultsare not quite so clear-cut. In both countries,
the coefficient measuring the gender gap in authority in the comparison of levels2
and 3 (row A, in Table 5) of the managerial hierarchy—Iower-level managers and
middle managers—is significant and negative: —.76 in Australiaand —1.06 in Swe-
den. Thismeansthat among managersat levels2 or 3inthe hierarchy, the oddsof a
woman being at level 3 are 46 percent those of aman in Australia and 34 percent
those of amanin Sweden. These coefficientsalsoindicateanominally larger gapin
authority at thismiddlelevel of the hierarchy than at other levels: The coefficients
for contrast A, are considerably more negative than those for contrast A; (the gen-
der gap between supervisors and lower managers) and for contrasts A; (between
middle and upper managers) and A, (upper managers and top managers) and mod-
estly, although not statistically significantly, more negative than the coefficient for
contrast Ao.”° This pattern is consistent with the claim that there is a glass ceiling
effect at the middle level of managerial hierarchiesin these two countries.

Table 6 presentsthe results for the adjacent category models controlling for the
range of attributesin Table 3. Theseresultsenableusto seeif any of the gender gaps
in Table 5 can be attributed to the distributions of these attributes across men and
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women. While there are some changes in the coefficients, the basic patterns are
quitesimilar tothosein Table5. For the United States, the only difference of noteis
that the coefficient for the gender gap in contrast Az (middle and upper managers)
becomes nominally more negative than in contrast A,, although the A; coefficient
remains statistically insignificant. For Sweden and Australia, the coefficients for
the gender gap in authority in contrast A, were slightly reduced (i.e., the coefficient
became somewhat less negative), but they are still statistically significant, and they
remain the most negative coefficients in these two countries.™

Table7 presentstheresultsfor thetwo supplementary models. Again, theresults
arevery much in line with those discussed in Tables 5 and 6. In none of the regres-
sionsisthereany trace of glassceiling effectsin the United States, whereasin Swe-
den and Australia, around the middle levels of the authority structure, women
appear to face somewhat greater obstacles than at the bottom.

CONCLUSION

The data in this project do not alow for a definitive test of the glass ceiling
hypothesisfor several reasons. First, the strategy of assessing rel ative promotional
probabilities from cross-sectional distributions is problematic unless unrealistic
demographic assumptions are met. We argued that since the biases of this method
arelikely toinflatetheappearance of glassceiling effects, if it turnsout that no glass
ceiling effects appear in the cross-sectional data, they would still be relevant for
provisionally assessing the glass ceiling hypothesis. Nevertheless, since there are
many possible distortions introduced by using cross-sectional data, and not all of
them may work in the same direction, a fine-grained test of the glass ceiling
hypothesis should rely on data that directly measure promotional trajectories for
men and women. What is needed is a comprehensive set of career histories of a
large sample of men and women with detailed descriptions of the organizations
within which they have worked and their hierarchical location within those organi-
zations. Second, if glass ceiling effects are highly concentrated at the very apex of
organizations, then relying on sample survey dataof the sort usedin thisarticlewill
simply miss the phenomenon. At most, survey research would be able to identify
glass ceiling effectsin the middleto upper tiers of organizations. Third, even given
thelimitationsof thekind of datausedinthisarticle, therelatively small ssmplesize
has made it difficult to conduct rigorous statistical tests of the differencesin odds
ratios across levels of the hierarchy. We have had to rely mainly on descriptions of
the patterns of coefficients. For all of thesereasons, theresults of theanalysisinthis
article are at best suggestive.

What they do suggest are three basic conclusions. First, in line with previous
research on gender and authority, in all three countries a gender gap in authority
existseven when arange of personal attributesisincluded in the equation. None of
theresults concerning the presence or absence of strong glassceiling effects should
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TABLE 7: Gender Gap in Authority at Different Levels of the Authority Hierarchy in the United States, Australia,and Sweden (supplementary models)

United States

Australia

Sweden

Without Controls With Controls Without Controls

With Controls

Without Controls

With Controls

Levels Being Compared B, (SE) n B, (SE) n B, (SE) n B, (SE) n B, (SE) n B, (SE) n
Grouped category model
G,:0versus 1 —-.56*** 2,078 -.35** 1,867 —-.30*** 1,867 -.25* 1,809 —71%** 1,682 -.81*** 1,510
(:11) (:14) (:11) (:13) (:31) (:16)
G,:1lversus 2, 3 .23 711 .09 639 -.20 717 -31 704 —.55* 459 =21 411
(:17) (:21) (:16) (:19) (-24) (-29)
G, 1,2versus 3,4 A1 811 —.24 730 —56** 816 —. 49 801 —1.17** 498 —.O5** 448
(.16) (.20) (.16) (.19) (.28) (.33)
G,:2,3versus 4,5 -11 466 -.29 421 -.30 417 -11 408 —-.42 207 —-.44 188
(-20) (:25) (:21) (:25) (:37) (.47)
Overall-level model
L,: O versus 1-5 —47** 2 544 —.39%** 2288 —.45%** 2284 —.38*** 2,217 —.97** 1,889 —.93*** 1,698
(.09) (:11) (.09) (:11) (:11) (:14)
L,: 1 versus 2-5 .18 923 -.00 826 —.34** 876 —.35* 858 —.73** 538 —.41* 486
(:14) (:18) (:14) (.17) (-20) (:25)
L,: 1-2 versus 3-5 .15 923 -.15 826 —.59** 876 —.50** 858 -1.06*** 538 —.85%* 486
(.14) (.18) (.15) (.18) (.24) (.29)
L,:1-3 versus 4,5 .04 923 -.26 826 —.45%* 876 -.30 858 —-.90*** 538 —-.82* 486
(:17) (:21) (:19) (:22) (:31) (-38)
L,: 1-4 versus 5 21 923 .07 826 -.53 876 -.35 858 -.59 538 -.43 486
(:21) (-26) (:34) (:34) (:39) (-49)

NOTE: TheB, coefficientsarefrom thelogistic regressions: Log [Pr(n+ 1)/Pr(n)] =g, + B,Femaleand Log [Pr(n + 1)/Pr(n)] = g, + B,Female+ B X ,, where Pr(n) isthe prob-
ability of beinginlevel n of the hierarchy, Pr(n+ 1) isthe probability of beinginlevel n+ 1, the X ; are the various compositional controlslisted in Table 2, and the subscript n

indicates that the coefficients in the equation are for the contrast between level nand n + 1.
*p < .05, one-tailed test. **p < .01, one-tailed test. ***p < .005, one-tailed test.
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therefore be taken as indicating the absence of gender discrimination in authority
structures.

Second, inthe United States at least, thereislittle evidencefor largeand system-
atic glass ceiling effects. This conclusion is consistent with the findings of Yama-
gata et al. (1997). On the basis of the data analyzed here, the disadvantages
womenfaceinacquiring authority are, if anything, greatest at thelower levelsof the
managerial hierarchy, not the upper levels. If this result is confirmed in research
using other methods, it hassignificant implicationsfor strugglesagainst gender dis-
crimination in workplaces. In the United States, at |east, removing gender-related
obstaclesto getting into the authority hierarchy would appear to be amore pressing
task than removing obstacles to promotions in the upper reaches of authority
structures.

Third, there do appear to be possible glass ceiling effectsin Sweden and Austra-
liabut located more around the middle of managerial hierarchiesthan at thetop: In
these countries, women appear to be particularly disadvantaged relative to menin
moving from lower- to middle-management level s. These enhanced obstaclesseem
to be especialy strong in the Swedish case. Of course, because the biases in our
strategy of analysis may tend to exaggerate glass ceiling effects, the appearance of
these heightened obstaclesin Sweden and Australiamay simply be artifacts of our
measurement techniques. Nevertheless, given the contrast with the results for the
United States, they do suggest that such obstacles are probably stronger in these
Cases.

Nothing in the data analysis of this article provides an explanation for these
cross-national differences. In previousresearch, Wright and Baxter (1995) hypoth-
esized that the generally greater gender gap in authority in Sweden than in the
United States was, at least in part, a reflection of a critical difference between
women's struggles against gender inequality in the liberal democratic and social
democratic political traditions. In liberal democratic politics, the pivotal focus of
struggle is equal rights, and this leads to policies designed to eliminate various
forms of discrimination that affect individual opportunitiesin the market. In social
democratic politics, the coreissueis satisfaction of needs, whichinacapitalist mar-
ket economy leadsto policies directed at the decommodified provision of services
(e.g., child care, elder care, public health, etc.) and political regulation of [abor mar-
ket transactions (e.g., legally mandated, generous parental leave policies, active
labor market policies). The result is that much less political energy has been
devoted to ending gendered discrimination in employment practices in Sweden,
which may help explain both alarger overall gender gap in authority and the pres-
ence of glass ceiling effects within hierarchies. Australia, in these terms, is some-
what of amixed case. With astronger labor movement than the United Statesand a
labor party with a more social democratic cast, the women's movement has been
lesspreoccupied with equal rights, but itsoverall political cultureisstill moreinthe
liberal democratic than social democratic tradition.

Even though the results of this article must be taken as very tentative, the basic
message hereisneverthelessclear: Claimsabout the existence of aglassceiling are
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quite vulnerable to observational misperceptions. The very low representation of
women at thetop of authority hierarchies may create an appearance of aglassceil-
ing—a concentrated structure of impediments to promotion at the higher levels of
organization—wherein fact discrimination iseither more or less constant through-
out the organi zation or even concentrated at the bottom. Sincetherhetoric of aglass
ceiling may deflect political attention away from strugglesover opportunitiesat the
lower levels of hierarchies (which in any case will affect the lives of a greater
number of people), the metaphor should be used with caution.

APPENDI X
Methodological 1ssuesin Studying the Glass Ceiling Hypothesis

A number of issuesmakeit problematic to empirically examinetheglassceiling hypothe-
siswith cross-sectional survey data of the sort we use in this article.

1. Nonstandardization of hierarchies. Few organizations have an internal hierarchical
structure as simple as the military with unambiguously ranked levels and clear, consistent
channels of promotion. Furthermore, the number of levels varies enormously across work
organizations, both because organi zationsvary in size but al so becausethey vary in organi za-
tional design. Whiletheremay beasenseinwhich onecantreat theapex of organizationsand
perhaps the bottom hierarchical level of line supervisors as roughly comparable across
organizations, it ismuch less clear that the diverse assortment of levels between these poles
has the same hierarchical meaning across organizations of different sizesand shapes. “Mid-
dlemanagers’ inasmall shop and amultinational corporationarenot really insimilar hierar-
chical positions.

2. Movement into and out of levels. A number of complexitiesin the movement of peo-
ple in hierarchies make studying gender-specific promotion probabilities difficult. First,
recruitment into level sisnot simply by promotion fromthenext lower level withinan organi-
zation or even by recruitment of people from outside the organization who were in the
equivalent next lower level in some other organization. There are many lateral moveswithin
and across organizations as well as recruitment of people into middle and even upper-level
positions who did not previously occupy any hierarchical position. The advancement
processwithin managerial hierarchiesisthus much less ordered than the movement through
levels of an educational system. With rare exceptions in an educational transition process,
everyone who enters high school has completed primary education; everyone who enters
college graduated from high school; everyone who graduates from college had previously
had “some college” (i.e., they did not simply acquire a college degree without intermediate
study after high school); everyone who enters graduate school graduated from college; very
few people with Ph.D.s go back to school to get a second B.A. degree; and so on. Second,
movement can be downward as well as upward. Especialy in the context of movement
across organi zations—for example, movement from the upper levels of asmall firm to the
middlelevelsof alarge corporation—thisisprobably not arare event. Third, peoplemay vol-
untarily exit organizations and leave the hierarchy before reaching the highest level they
could have attained if they had stayed in their jobs. If women voluntarily leavein thisway at
higher rates then men, then the distribution of men and women across|evels may simulate a
glass ceiling where none exists.
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3. Historical legacies. At any point in time, the actual distribution of men and women
across hierarchical levels either within a specific organization or in the society at large will
depend not simply on the currently existing allocation rules, whatever those might be, but on
thelegacies of past alocation rules and past gender-specific labor force participation rates.
Thereis every reason to believe that gender-related promotion practices have undergone at
least some recent historical change, and of course, there have been massive increases in
women’s labor force participation. Distributional patterns that may look like aglass ceiling
could thus simply be by-products of past discrimination and past lower levels of women’s
labor force participation rather than current practices. Discrimination couldin principlehave
been completely eliminated in organizations, or at least differential discrimination across
levelscould have been eliminated, and yet therewould still be high concentrations of women
in lower levels of the hierarchy. There simply has not been enough historical time to alow
these new cohorts of women to be promoted up to the highest levels they will eventually
achieve,

4. Unmeasured differences in employee quality. Even if it were the case that we could
solveall of the structural complexitiesof promotions, thefact that men and women at agiven
level of an authority hierarchy may have different unmeasured qualities may confound any
inferencesdrawn directly from differential promotion rates. These quality differences could
work either to makeit seem that aglassceiling is present when onedoesnot really exist or to
mask the presence of aglass ceiling. If, for example, it were the case that men on average
have certain qualitiesthat areimportant for managerial promotions but that are not captured
by easily observable measures of individual attributes (e.g., willingnessto sacrificeintimate
personal relationsfor careers), and if these attributes become increasingly important as one
moves up a hierarchy, then increasing promotion advantages for men relative to women
might simply reflect theincreasing salience of this personal attribute rather than intensified
gender discrimination per se. Women with these attributes might have the same promotion
probabilities as men; it issimply less likely that women will actually have these attributes.
Gender differencesin unmeasured personal attributes, however, could al so mask aglassceil-
ing. Supposethe promotion rate advantage of men rel ativeto womenisconstant acrosslevels
of the hierarchy. In such a situation, it might be expected that women are being selected for
promotion on more exacting criteria than men. In effect, women face a more intense com-
petitive selection process than men sinceit is harder for them to be promoted. In such acon-
text, the average quality of women managers compared to men managers might be expected
toincrease morerapidly asone movesup the hierarchy. If relative promotion probabilities of
men are constant in this situation, this might nevertheless still be consistent with therelative
obstacles faced by women steadily increasing: It would become progressively harder for a
woman with given personal qualities to get promoted relative to a man with those same
qualities.

Giventhese complications, theideal datafor estimating gender-specific promation prob-
abilities across levels of hierarchies would be complete work histories (which include
detail ed specificationsof the hierarchical location of all jobsand the hierarchical structure of
work organizations)—with detailed inventories of job-rel evant personal attributesfor a suf-
ficiently large sample of adults, including peoplewho have exited from thelabor force—that
would makeit possible to study cohort-specific probabilities of movement across each level
of ahierarchy at variouspointsin the past. With such data, the probability of womeninaspe-
cific cohort moving from a given level in authority structures to a higher level at different
pointsinthe course of their prior career could be compared to the probabilities of meninthe
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same cohort, controlling for the appropriate range of personal attributes and organizational
characteristics. Doing thisfor all cohortsand al level sof the hierarchy woul d then make pos-
sible areasonable test of the glass ceiling hypothesis.

Such data, asfar asweknow, do not exist. An alternativewould beto examinetime-series
databased on employment recordsfor all of the employeesof asingle organization (see, e.g.,
Yamagataet al. 1997). Such datawould makeit possible to estimate gender-specific promo-
tion probabilities across levels of the organization over time. Several problems, however,
would confront the use of such datafor testing theglassceiling hypothesis. First, at most, the
analysiswould eval uatethe glass ceiling hypothesisin the specific organi zation under study,
not insociety at large. Second, if thereissignificant recruitment into positions abovethelow-
est levelsfrom outside of the organization, it would be impossible to estimate the probabili-
ties of women compared to men being recruited since there would be no way of estimating
the denominator for the probabilities (i.e., the size of the pool of people from which recruit-
ment took place). Third, unless one tracked the subsequent careers of everyone who |eft the
organization, there would be no way of knowing whether people who exited from a given
level accepted jobs at a higher level in some other employing organization.

NOTES

1. Yamagataet al. (1997, 571) usethetermglassceiling inaway congruent with the usage proposed
here: “While, asametaphor, the glass ceiling conveys astrong connotation . . . whentheglassceilingis
actually measured by the mobility of individuals between different hierarchical levels, one recognizes
that it hasdifferent levelsof severity, or closedness, and thusthe analyst caninvestigate the phenomenon
asamatter of degreerather than asadichotomy.” Whilethey do not explicitly definethe glassceiling as
intensifying relative disadvantages for women in promotions, they recognize that glass ceilings can
come in varying degrees of severity, which is consistent with our formulation.

2. Some readers may object to this somewhat looser use of the expression “glass ceiling,” feeling
that the term should be restricted to extreme cases in which there is absolute, blocked mobility for
women confronting an impermeable barrier. If one adopts such a strict usage of the expression, then
whenever acorporation would promote asingle woman beyond thealleged “ ceiling,” onewould haveto
say that the ceiling had disappeared for it would no longer be the case that women “cannot advance to
higher levels.” Few people who use the expression “glass ceiling,” however, would abandon thetermin
the face of token/minimal promotions of this sort. It is for this reason that we believe the sociological
content of the glass ceiling metaphor should be understood as vertical intensification of discrimination.
In any event, readers who object to thislooser use of the “glass ceiling” expression should note that if
thereexistsaglassceilingintheliteral senseof completely blocked mobility, it will satisfy any test of the
looser definition. If, therefore, the evidenceis against the presence of aloosely defined glassceiling, this
would also imply the absence of aliterally defined ceiling.

3. This hypothetical example roughly corresponds to some available organization-level data. In
datafrom acourt case, Marshall et al. v. Alpha Beta, concerning gender distributions at different levels
of amanagerial hierarchy inagrocery chain (reported in Reskin and Padavic 1994, 89), 49.9 percent of
grocery department clerks were female, 16.8 percent of assistant grocery department managers were
female, 7.6 percent of grocery department managers were female, and 3.1 percent of store managers
werefemale. Therelative chances of aman compared to awoman being an assistant manager instead of
aclerk were roughly 5:1, whereas the relative chances of aman compared to awoman being a depart-
ment manager instead of an assistant manager were only 2.4:1, and the relative chances of a man
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compared to awomen being astore manager instead of adepartment manager were 2.5:1. Whilewomen
facesignificant barriersto promotionsat al levelsof thisorganization, these barriersappear, if anything,
to be stronger at the bottom than at the top.

4. Wetested for time-by-gender interactionsin arange of modelsin addition totheonesusedinthis
article. In particular, we tested whether such interactions existed when we aggregated vari ous measures
of authority into a more general authority variable. In none of these models were the time-by-gender
interactions statistically significant in any of the three countries.

5. Sincethe proportion of the samplein authority positionsdoesvary acrossthetwo sampleswithin
each country, we include time as an additive term in the equations.

6. These oddsratioswould directly reflect theratiosof promotion probabilitiesfor women and men
at each level of the hierarchy—the key issue for directly testing the glass ceiling hypothesis—if four
unrealistic assumptionswere met: (1) The structure of positionsisstrictly ordered—everyoneat level n
+ 1 was recruited from level n (either within the same organization or from some other organization).
There are no demotions and no skipped levels. (2) The relative promotion probabilities of men and
women have not changed over time. (3) Thedistribution of positions has not changed over time. (4) The
relativerates of exit (retiring) from every level of themanagerial hierarchy for men and for women have
not changed significantly over time and do not vary with level of the hierarchy. If these conditionswere
met, then the system woul d bein ademographic equilibrium, and the stati ¢ distributionsacrosslevel sfor
men and womenwould faithfully reflect the gender-specific promation probabilities. The comparison of
the oddsratiosin equation (1) at different levels of the hierarchy would then be adirect test of the glass
ceiling hypothesis. Aswe explain in the methodol ogical appendix, these assumptionsare not plausible,
but since the most pervasive biases are likely to exaggerate the appearance of a glass ceiling, negative
findings would still have analytical credibility.

7. 1t is straightforward to test the statistical significance of differences in the By, coefficients for
nonoverlapping pairsof categories(e.g., the coefficient Bo for levels0 and 1 compared to the coefficient
B> for levels 2 and 3) by testing the significance of an interaction term of gender by comparison in an
equation for the sample of peoplein al four levels. To test the significance level of coefficient differ-
encesfor overlapping pairsof categories(e.g., the coefficient Bo for levels0 and 1 compared to the coef-
ficient By for levels 1 and 2), we use multinominal logistic regressionsthat enable usto test equality con-
straints among the coefficients of the model.

8. Whilethefact that women are concentrated in part-timework might itself betheresult of various
practices of gender inequality, this would suggest a very different process from the glass ceiling.

9. Thelist of control variablesin Table 3isfairly limited sinceit contains only those variables that
were available in both surveysin all three countries. A number of relevant control variables—such as
total labor force experience, job tenurewith current employer, and firm size—were missing from one or
moreof these surveys. When we added theseadditional control variablesintheanalysesof thosesurveys
for which they were available, they did not make any substantive difference in the basic patterns of
coefficients.

10. Using multinominal logistic regressions to test the significance of these differences in coeffi-
cients, we found that in Australia, coefficient A is significantly more negative than coefficient A and
Az but not coefficient Ao. In Sweden, coefficient A2 does not differ significantly from any of the other
coefficients. The formal statistical tests of significance of differences in the gender gap coefficients,
therefore, do not indicate a significant glass ceiling effect.

11. None of the relevant contrasts across coefficients is statistically significant using multinomial
logistic regression testsin Table 6.

12. Yamagataet a. (1997) found that from 1977 to 1989, for federal employeesin a selected set of
professional, technical, and managerial occupations, the probabilities of women in federal employment
reaching the highest gradelevel were roughly the same asthose of amanif oneincluded career tragjecto-
riesthat crossed occupational boundaries aswell as those contained within occupational boundaries.
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