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ABSTRACT

Promotion and Wages in Mid-Career:
Gender, Unionism, and Sector

This paper considers the role of gender in the promotion process and the impact of promotion
on wages and wage growth, using data from the National Longitudinal Survey of Youth
(NLSY79). Its focus is upon mid-career promotion and wages, thereby complementing extant
studies of the NLSY79 that relate to differences between men and women at an earlier stage
in their careers. The paper is further differentiated from these studies and the wider
promotions literature in considering the role of unionism and the public sector. It is reported
that mid-career females are more likely than males to be promoted in the private sector (and
no less likely in the public sector); that wages are increasing in promotion, and the effect is
generally higher for females; and that female wage growth from contemporaneous promotion
is almost as high as that for males in the private sector and much higher in the public sector.
These rather positive results for females represent in most cases an improvement over the
early-career findings but in mid-career the mediating influence of unionism is more negative,
and not just for females.
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I. Introduction

The role of gender differences in promotion rates is the subject of a growing albeit unsettled
literature. Furthermore, that literature has expanded of late to consider the consequences of
promotion. Without seeking to minimize the differences in finding and interpretation that have
arisen, there is now broad agreement that promotion plays a material role in general earnings
development. The promotions literature has thus come to supplement a much older literature on
the earnings function while contributing independently to the discussion of labor market
structure and job hierarchies. But, as we have intimated, there are real disagreements regarding
the impact of gender on promotion and thence on earnings development. Mixed results are
indicative in part of a literature that has typically examined a single firm (or small group of
firms) or single occupation and/or that has a basis in cross-section analysis. Only a limited
number of studies use representative samples of workers across occupations and firms, and even
fewer use panel data estimation techniques. One goal of the present paper is to contribute to the
debate by presenting new evidence on gender and promotion using a longer panel than the latter.
In particular, we shall examine a panel that encompasses mid-career development and not just
early careers. Accordingly, we shall investigate a broader ‘slice’ of the job hierarchy.

The panel dataset through which we seek to offer a general analysis of gender as a factor
in promotion and provide unbiased estimates of its effects is the 1979 National Longitudinal
Survey of Youth (NLSY79), a sample of approximately 12,000 young males and females aged
14 to 22 years in 1979. The survey has a number of strengths. First, it is a nationally
representative sample offering results that can be generalized. Second, and to repeat, since the
data in question cover 30 years of a respondent’s work history, they allow us to track progress

over a reasonably long career profile. Third, in providing alternative definitions of what it means



to be promoted, the dataset offers additional detail typically lacking from other representative
datasets. Further, the NLSY79 has detailed occupational controls that allow us to merge in skills
and task measurement data to the survey.

Although the NLSY79 has been used before in investigating the gender and promotion
issue, the present study not only examines a distinct career profile but also investigates the
influence of unionism as well as broad sector (viz. public versus private). Both entities might be
expected to mediate the gender-promotion-earnings nexus, although neither has been addressed
other than in passing in the modern promotions literature. For its part, unionism may be expected
to emphasize seniority systems, which could mean that unions exert a positive effect on
promotions, unless the sample is dominated by workers at the start of their careers (as is the case
with extant NLSY79 studies). Modern unions, if not their predecessors, might place especial
weight on reducing gender differentials, perhaps even reversing some productivity-based
differentials, on policy grounds. On the other hand, if unions substantially narrow wage
differentials at the workplace then this may translate into shorter job ladders to begin with so that
the union effect on promotions and earnings growth may be at best much attenuated and the main
effect observed through wage levels. Less positively, insider-outsider considerations may ensure
that the interests of women are not reflected in union policy making circles.

For its part, the public sector is of interest because it might conceivably be in the
vanguard of programs involving equal or even preferential treatment for women. Also, job
assignment might be more structured than in the private sector, with formalized hierarchies and
longer promotion ladders. That said, the public sector may be sheltered from competition,
permitting more discrimination than a competitive private sector. But the latter aspect, and the

fact that union density today is much higher in the public sector, means that the interaction



between public sector and unionism must receive equal billing.

I1. Gender and Promotion in the Literature

Past research on the determinants and consequences of promotion has tended to focus on
individual firms or occupations, particularly the former, the rationale being that across-firm
differences in promotion practices (and wage growth) will be either ruled out or that the
definition of a promotion will be rendered more transparent. The obvious limitation of such
approaches is that their results may not be generalizable. More representative studies using larger
samples of workers and firms may, then, tell us more about which patterns are relevant to the
average worker. But to the extent that such studies are based on cross-section data, they too will
also confront causality issues raised by unobserved individual heterogeneity. Panel data such as
those used in the present study hold out real promise in this regard while also enabling us to
consider the dynamic relationship between promotion and compensation.
Firm studies®

Firm studies investigating promotions alone include Stewart and Gudykunst (1982),
Cannings (1988), Jones and Makepeace (1996), Spilerman and Petersen (1999), and Fernandez
and Abraham (2011). Stewart and Gudykunst (1982) examine the promotion process for males
and females based on a survey questionnaire distributed to a stratified random sample of
employees working in a large financial organization in the Northeast in 1980. The authors

examine determinants of hierarchical level (i.e. job grade) and number of promotions. Their

! For occupational analyses, the reader is referred in particular to studies of lawyers by Spurr
(1990) and Spurr and Sueyoshi (1994), and of academics in the humanities and economics by
Ginther and Hayes (1999, 2001) and McDowell, Singell, and Zilliak (2001). These studies
provide clear evidence of discrimination against women on the basis of their promotional
experience. Nevertheless, all studies report major improvement in gender gaps — typically their
elimination — over time.



covariance and multiple regression analysis of each suggest that females received more
promotions than males but occupied significantly lower positions in the organizational hierarchy.
Number of promotions and hierarchical level were positively correlated for males alone.

Cannings (1988) analyzed promotion in a large Canadian service-sector corporation on
the basis of questionnaires sent to middle managers. The author’s fitted logit model suggested
that women were only 80 percent as likely as males to be promoted in any given year of their
careers with the firm. Cannings interpreted the female promotion deficit as indicating that
women hit an invisible ceiling.

A more nuanced view is expressed by Jones and Makepeace (1996) in a British study of
the personnel records of a large financial institution in 1988. The authors’ ordered probit model
reveals that that the thresholds necessary to secure promotion to the various grades are materially
greater for women than for men. But much of the difference between men and women reflected
their attributes, and in particular women’s lack of work experience. Further, the greatest barriers
confronted by women were found at the lower but not the higher reaches of the job ladder.
Evidence of lower female promotion in the lower job classifications is also found by Spilerman
and Petersen (1999) in their study of organizational structure and promotion in a large insurance
company. Women are found to be concentrated in the clerical jobs that are subject to ceiling
grade barriers. The overall female promotion rate was 84 percent of the male rate. In the senior
grades, however, it was 1.43 times the male rate.

Fernandez and Abraham’s (2011) study of hiring for some 1,669 positions in a large U.S.
biosciences company is novel by virtue of its focus on internal and external hiring. The authors
investigate gender sorting across all 21 levels of this company’s organizational hierarchy. After

taking into account the gender composition of the pools of candidates from which the hires were



selected, the authors conclude that, although the percentage of females declines along the
hierarchy, women are more likely to be hired than males. In the case of external hires, women
are more likely to be hired than males and there is no indication that this pattern declines with the
level of the job position.?

Finally, firm studies investigating promotion and its wage consequences include Gerhart
and Milkovich (1989), Hersch and Viscusi (1996), and Ransom and Oaxaca (2005). In their
study of promotion in a manufacturing firm, Gerhart and Milkovich (1989), report that
promotions had a similar impact on earnings for males and females but that females had more
promotions. Hersch and Viscusi (1996) offer a more pessimistic interpretation of their finding of
higher promotions among female than male employees of a public utility. The authors’ negative
binomial regression model of the number of promotions received provides evidence of
differential promotion rates in favor of women and also that quits caused by spousal job moves
(predominantly affecting women) are associated with more promotions. Given that their OLS
wage regressions reveal strong gender differences in the effect of (the number of) promotions on
wages in favor of males, however, they conjecture that the promotion result stems from women
starting lower on the job ladder, mechanically providing more scope for promotions, with joint
job search constraining women.

Ransom and Oaxaca (2005) examine promotion and wage differences in a retail grocery
store chain. The authors report evidence of a high level of job segregation because of the near
exclusive assignment of some entry-level jobs to women and their virtual exclusion in practice

from management positions. Female hourly paid workers earned 8.3 percent less than males after

> The main lesson of this study is that both internal and external ‘risk sets’ are necessary to
understand the routes through which males and females progress or gain access to upper level
jobs.



allowing for seniority and age, but only 1.5 percent less after controlling for the job title of the
employee, so that differences in job assignment explain almost all of the gender gap in pay.
Probit regressions indicate that the estimated probability of promotion to a store-level
management position of male food clerks over the four-year sample period was six times that of
female food clerks.
Industry studies

Industry studies include Cabral, Ferber, and Green (1981), DiPrete and Soule (1988), and
Pekkarinen and Vartiainen (2006). In their study of gender differences in wages across four
occupational categories — manager, professional, technical and sales, and clerical/service/blue
collar groups — in three large fiduciary institutions, Cabral, Ferber, and Green (1981) found that
women receive lower initial job placements than males, and, where employed in similar entry
positions, are differentially promoted after being hired.®

DiPrete and Soule (1988) examine gender differences in promotion rates in the federal
civil service in the 1970s, exploiting the boundaries between job ladders, job ladder groupings,
and tiers. The chief finding is that gender promotion differs by grade level. The authors logistic
regression analysis shows that women who attain administrative or professional journeyman
levels have the same rate of subsequent advancement as males: they worked on job ladders that
were structured to offer the same opportunity for advancement as males. The main source of
difficulty confronting females occurred in the middle grades where the rate of advance was much
lower than that of males mainly by reason of job ladders that had a ceiling in the middle grades.

It was also much more difficult for female to obtain promotions from lower tier to upper tier job

% See also McDowell and Court (1994) for an inter-disciplinary study of the social construction
of gendered identities at work and for preliminary results from a case study of the gendering of a
range of occupations in the financial services sector in the city of London.
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ladders.

Pekkarinen and Vartiainen (2006) offer a test of the Lazear and Rosen (1990) model,
using a decade of panel data on Finnish metal workers to investigate gender differences in the
allocation of workers across jobs of different complexity. The authors measure promotions using
changes in the complexity of the job (indexed by the log occupation-related wage) performed by
the worker.* Having controlled for the complexity of the initial job assignment, they report
significant gender differences; specifically, females move up the complexity ladder in smaller
steps than do males who started in jobs of similar complexity. This finding also receives support
from duration (to promotion) analysis. On net, while promotion prospects are more frequent the
less complex the initial job assignment, it is found that females who tend to start their career in
such jobs are less likely than male incumbents to move up to more complex tasks. Finally, the
authors exploit productivity comparisons using data on personal bonuses. There is no indication
of gender productivity differentials at the time of initial assignment. Thereafter, however, both
promoted and non-promoted women are rated more productive, implying higher promotion
thresholds for women.

Studies Based on More Representative Samples or Panel Data

We turn in conclusion to studies based on the Quality of Employment Panel, the Panel
Study of Income Dynamics, the Multi-City Study of Urban Inequality, the British Household
Panel Survey, and the 1979 National Longitudinal Study of Youth also used in the present
empirical inquiry.

In a panel study of intra-occupational earnings differences using the Quality of

% See also the Austrian study of Winter-Ebmer and Zweimdiller (1997), using microecensus data,
where promotion is measured by the holding a job with formal skill requirements beyond the
observed level of schooling.



Employment Panel, 1973-77, Olson and Becker (1983) first confirm that promotion contributes
massively to earnings development (cf. Brown, 1989). But the authors’ fixed effect regression
results suggest that while gender wage gains are equal, ceteris paribus, promotional opportunities
are not. Echoing the industry studies, women are found to be held to a higher promotional
standard than males. As a result, although the gender earnings gap narrowed by some 6 percent
over the sample period, it would have narrowed by roughly 9 percent had men and women been
promoted on the basis of the same criteria.

In a much larger-scale study, McCue (1996) presents data on promotions involving a
change in position from the 1976-88 survey years of the Michigan Panel Study of Income
Dynamics. Promotions are compared with separations and transfers as well as with no changes in
position. As far as wage growth is concerned, the author’s estimates of the effects of promotion
on wages relative to an absence of any change in position are approximately 10 percent for white
males and black women and slightly above (below) this for white women (black men). These
values pertain to first decade in the labor market. Turning to the incidence of internal mobility,
the author’s hazard rate results for promotions indicate that black males, black females, and
married white females (though not white females as a group) have lower hazards than white
males. Finally, the incidence of promotions (and other position changes) is increasing in wages:
better paid workers are more likely to be promoted.

Blau and Devaro (2007) consider gender differences in promotion rates and remuneration
in their analysis of a sample of new hires from the Multi-City Study of Urban Inequality (see
also Devaro and Brookshire, 2007). The authors’ probit analysis of promotion suggests that
promotion rates are between 2.2 and 3.1 percentage points higher for men than women — where

the mean promotion rate is around 9 percent — and is effectively unchanged with the inclusion of
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detailed controls for occupation and industry. The authors’ wage-change-from-promotion
regressions and within-job wage growth regressions (i.e. without promotion) show little
difference between men and women, and are supported by the standard Oaxaca decompositions.

By way of contrast, Booth, Francesconi, and Frank (1999) obtain very different results in
an analysis of the 1991-1995 waves of the British Household Panel Survey (BHPS). The British
raw data indicate that women are just as likely as men to be promoted each year (11.6 versus 9.2
percent) but receive significantly lower earnings upon promotion (9.8 percent versus 20.4
percent). Controlling for observed and unobserved heterogeneity, the former result goes away
but the latter is sustained; for example, if both genders experience 3 promotions, men would
receive real wage growth of 32 percent and women just 7 percent.

This brings us to research using the 1979 National Longitudinal Study of Youth
(NLSY79). In the first such study, Pergamit and Veum (1999) consider the correlates and
consequences of promotion using data from the 1988, 1989, 1990 (and 1996) waves of the
NLSY. The authors estimate probit equations for promotion receipt between 1989 and 1990. For
promotions as a whole, there are sharp gender differences favoring males. As far as the wage
consequences of promotion are concerned, the authors first-differenced wage equations indicate
that promotion increased wages on average by approximately 8 percent between 1989 and 1990.
Gender differences were not statistically significant. Longer-term impacts of promotion on
wages were obtained by considering wage gains over the period 1989-1996. Wage growth from
earlier promotion was now around 12 percent, with some differentiation by type of promotion; in
particular, ‘noncompetitive’ promotions led to larger short-term gains than did ‘competitive’
promotions although the latter had a longer-lasting impact. Interestingly, although gaining in the

long term from competitive promotions, females registered no short-term gains from such
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promotions, leading the authors to conjecture that women might be more likely than men to
sacrifice short-term wage gains to undergo career changes.

The most recent cet. par. NLSY79 study is by Cobb-Clark (2001). The main difference
between the two studies® is that Cobb-Clark seeks to decompose the gender gap in promotions
(and earnings) into differences arising from characteristics and in returns to those characteristics.
A secondary difference is that she only considers wage change more or less contemporaneous
with promotion. Cobb-Clark’s random effects probit model indicates that women have a 5.8
percentage point lower probability of being promoted than corresponding males.® Differences in
the returns to characteristics (demographic, human capital, and job) explain the entire promotion
gap. The author’s log wage growth equation points to wage gains for females that are 2.4 to 5.6
percent higher than for promoted men. At promotion, women experience between 7.0 to 8.1
percent extra wage growth; for men the relative payoff is less than 4.6 percent. The
decomposition exercise now reveals a divergence in outcomes between women who get ahead
and women who get left behind.

Summary

The literature presents mixed results both with respect to promotion and its consequences
by gender. This diversity is found across the range of studies reviewed above, and in part would
seem to reflect differences in definitions of promotion between studies (as is implied by the
results contained in individual studies that are able to deploy alternative measures). Not

surprisingly, there has also been theoretical disputation as to which gender modern notions

® See Cobb-Clark and Dunlop (1999) for a descriptive treatment of the (diminishing) gender gap
in promotion using data from 1989-90 and 1996 NLSY79.

® Cobb-Clark distinguishes between two types of promotion: those in which job responsibilities
had increased and those where the promoted individual reported to a different supervisor. Both
definitions produce smaller estimates of the gender gap in promotion: of 3.8 percentage points in
the former case and just 1 percentage point in the latter case.
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exploiting better labor market alternatives might apply. By the same token there are also some
commonalities, perhaps the two most important of which are the relevance of promotion to
earnings development (particularly in the case of women) and the improvement in the position of
females over time, even if the sources of that improvement are contested. Another is the
intriguing suggestion, even if only sporadic in the literature, that unionism, and perhaps the

public sector as well, might be associated with lower internal mobility.

I11. Data

We use the core cohort of the NLSY79, offering a nationally representative panel of data for the
cohort of individuals aged 14 to 22 years in 1979 who have been interviewed regularly since that
year. The core data exclude the oversample of low income youth and also the military. In
addition, we do not consider individuals who are self-employed, or who work for no pay. Indeed,
we focus only upon those individuals who have worked more than 35 hours a week and for at
least 40 weeks in the previous calendar year, so as to avoid considering wage changes resulting
from transitions between part-time jobs and full-time jobs (in either direction) in our analysis. In
conjunction with the exclusion of those with missing information on any of the variables used in
the analysis (including hourly wages, or the reporting of implausible hourly wages), these
restrictions yielded a sample comprises 23,875 person-year observations over 10 waves of the
survey — 1988, 1989, 1990, 1996, 1998, 2000, 2002, 2004, 2006, and 2008. The 10 waves in
question are those in which promotion questions are asked. We focus our analysis on the 1996-
2008 waves of the data, although we shall compare promotions and wages during these years
(which we term ‘mid-career’ for our cohort aged 31-39 years in 1996) with the corresponding

outcomes for the 1988-1990 waves (the ‘early-career’ years for individuals aged 23 to 31 years
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in 1988).”

The NLSY79 has a number of advantages over other data sets. One is that we can obtain
the individual’s actual labor market experience from the number of weeks worked since the last
interview. This corrects for the potential measurement error in the standard experience measure
based on age and education since women may work more discontinuously than men. Another
advantage of the survey is that it contains detailed information on promotions, beginning in
1984, then annually between 1988 and 1990, and finally biennially from 1996 onwards (since the
survey itself became biennial in 1994). Nevertheless, the promotion question has changed over
time, requiring adjustments in our data selection and analysis. In the 1988, 1989, and 1990
surveys, the promotion question relates to promotion on the current job for employees that have
worked with the current employer for at least nine weeks. However, this tenure condition no
longer attaches to the promotion questions in surveys conducted after 1996. Accordingly, for
these years, we applied an additional filter restricting our sample to workers with at least nine
weeks of tenure with their current employer. Irrespective of the tenure condition, however, the
promotion question always concerns in-house promotions, namely with the current employer, so
that all promotions are internal in nature. Nevertheless, we shall also include a dummy variable
for a change in employer since the last interview because individuals who are new at their jobs

may be less likely to be promoted by reason of not having accrued enough time on the job to

" We should note that promotion-related questions were also asked in 1984. However, no
measure of firm size was collected in this survey year. As we wish to include this standard
argument, our baseline analysis will therefore exclude 1984. That said, excluding (dummies for)
firm size did not affect the signs or significance levels of the coefficients of interest, other than
marginally in one case, even though firm size is a significantly positive determinant of
promotion probability, log wages, and log wage growth. Full results for the extended interval are
available from the authors upon request.
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demonstrate their performance or sufficient tenure to qualify for promotions that are automatic in
nature. Conversely, these circumstances might lead to a greater probability of promotion; for
example, a woman who changes jobs by reason of her husband’s relocation may accept a job for
which she is overqualified, and thence rise quickly in the new job hierarchy.

There have also occurred changes over the life of the survey in the type of promotions
that respondents are asked to report. Most notably, the promotion question since 1996 asks about
promotions that are position changes, whereas the earlier surveys do not impose this restriction.
So as to be able to compare our mid-career results with early-career estimates — and also to effect
comparisons with the literature — we sought to net out those promotions that did not involve any
position change in the 1988, 1989, and 1990 survey responses. To this end, and following
Pergamit and Veum (1999), we only code promotions that increase responsibility as a “true”

promotion in these early years.®

Union membership or coverage data is also collected in different ways across different
waves of the NLSY79, which will require us to analyze the effect of unions in different ways for
different data periods and also to devise a common definition of unionism to secure comparable
results. Over the early survey years — 1988, 1989, and 1990 - individuals were initially asked if
they were covered by a collective bargaining agreement. If they answered in the affirmative,
respondents were then asked if they were a union member. For these years, we take coverage as
the union variable of interest. After 1994, the union affiliation question was asked first and then

the coverage question asked only of those responding in the negative (i.e. the non-union

® And for those waves of the survey on which our analysis focuses, namely 1996-2008,
respondents were also asked the reason for their promotion: “reorganization of the company”;
“change in ownership”; “company growth”; “others are laid off”; “my job performance”; it was
automatic”; and “I requested it”. We will address some of the more interesting differences in
these reasons in our descriptive analysis.
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members). Since we cannot identify coverage for each individual for these later years, we shall
use union membership status as one of the definitions of unionism. In the interests of
comparability with the earlier period, however, we shall also work with a ‘unified” measure of
unionism embracing those who are either union members or covered by a union agreement in a
composite definition, and assume that all union members are covered.® Descriptive tables will
illustrate how this change in definition affects the sample characteristics of our various groups.

We used the composite measure of unionism as our baseline definition.

Although labor market activity has been surveyed in great detail in the NLSY79 since its
inception, the occupational codes are not recorded consistently across each wave of the survey.
Between 1979 and 2000, the occupations are coded according to both the 1970 and 1980 census
codes. After 2002, however, jobs are exclusively identified using the 2000 codes to capture the
new and emerging occupations. We mapped these occupation codes so as to be able to study the
full extent of the promotion data panel available to us. Specifically, we used the crosswalks
provided by Meyers and Osborne (2005) and by Acemoglu and Autor (2011) to match all
occupation codes in the NLSY79 to the 2000 Census Occupation Codes (COCs). This yielded
some 431 occupations for our final sample. Previous studies have shown that using detailed
occupational classifications reduces the estimated gender wage gap (Blau and Kahn, 1997;
Macpherson and Hirsch, 1995), and we shall assume here that such occupational effects are a
reflection of choice and a further means of controlling for heterogeneity. However, we cannot

control for all 431 occupations due to degrees of freedom concerns and possible identification

® Further, due to an error in the questionnaire, information on union affiliation and collective
bargaining status was not collected for a number of employees in 1994. Specifically, 1,130 of the
employed individuals in our final sample were not asked the unionism question (i.e. whether they
were union members and, if not, whether they were nonetheless covered on the job by a
collective bargaining agreement). We chose to impute values for this key question, using a
methodology similar to that of Booth, Budd, and Munday (2009).
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issues. We therefore converted each occupation to a set of tasks/skills after Autor, Levy, and
Murnane (2003). These unique standardized indices are defined in Table 1.

Finally, just as is the case with occupations, industries are not coded consistently in the
NLSY79. In the 1979 through 2000 surveys, industries are classified according to 1970 codes.
Beginning in 2002, the 2000 census codes are used. To match the industry codes, we first use the
mapping provided in the Census Bureau’s Technical Report #59. We then used the NLSY79
Young Adult Attachment 4 to match all codes to those of 1990. Finally, we merged in the 2000
industry codes using the crosswalks provided by the U.S. Census Bureau.

[Tables 1 and 2 near here]

Table 1 gives the means and standard deviations as well as the description of the
variables we use in our analysis. Table 2 reports these descriptive statistics by gender, sector, and
unionism. About 14 percent of males and 21 percent of females work in public sector, and about
23 percent of males and 20 percent of females are either in unions or are covered by collective
bargaining agreements across all sectors. Union affiliation or coverage is much higher among the
public sector employees, averaging 55 percent for males and 53 percent for females. The
corresponding values are 18 percent and 11 percent in the private sector. Alternatively,
stratifying on the basis of union membership per se would yield slightly lower values of worker
representation, with 47 percent (15 percent) of males and 41 percent (8 percent) of females being
union members in the public (private) sector.

Tenure with the current employer is higher for workers with union affiliation irrespective
of gender and sector, while overall labor market experience is more or less constant at around 20
years on average for all groups (albeit slightly higher for union affiliated workers). Union

affiliated workers have fewer years of education and lower AFQT scores compared to non-
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affiliated workers in private sector, but this is definitely not the case in the public sector. The
public sector employs more non-white employees, but more of these workers are union affiliated
or covered by collective bargaining in the private sector. Union affiliation or coverage is also
more common in medium size (100-500 employees) and large (500+) firms than in their smaller
counterparts (<100 employees).

If we were to compare union members to the more generally defined union group
containing both union members and covered non-members (the second and third columns by
sector), there are few differences, but union members do have slightly more tenure with their
current employer throughout. Although we will present results using both definitions, as
intimated above we will use the more general definition as our baseline in the interests of
consistency when effecting comparisons across periods.

Table 2 also provides descriptive statistics on the type of skills and tasks performed at
each job. We see that the types of jobs that are unionized are quite different from non-union jobs
in the private sector for both males and females. There are also differences, though not as
striking, in public-sector jobs by unionism.

[Table 3 near here]

Table 3 provides descriptive statistics on real wages and wage growth, as well as
promotion for the same set of groupings as Table 2. Observe that real pay levels are significantly
lower for women than for men, for all four baseline groups examined.® Moreover, the private
sector pays more than the public sector, and this difference is again larger for males. It can also
be seen that both genders are less likely to be promoted when they are affiliated with unions or

covered by collective bargaining. As was noted earlier, the survey asks the respondents follow-

' Results for union membership by sector and gender mirror those for the composite unionism
measure and are not separately discussed here.
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up questions regarding the reason for their promotion, and the table also gives the conditional
probabilities in this regard for males and females in four groups. Even though there are
seemingly material economic variations in the stated reason for promotion by gender, none of
these differences is statistically different. However, in the case of males, promotions that are
requested are significantly more common among unionized workers in the public sector, while
promotions that are automatic are significantly more common in the private sector, and those that
are based on performance are significantly less common for union affiliated workers. Automatic
and requested promotions may not produce the same level of returns as do promotions based on
performance which are significantly less likely in private sector under unionism. Among females

we do not observe any statistically significant differences across sectors or unionism.

IV. The Empirical Model

We do not structurally model promotion probability, wages, and wage growth and instead follow
the same theoretical framework as Cobb-Clark (2001) in modeling our empirical approximations.
In this approach, the probability that worker i of gender g (g = male or female) working in sector
s (s = public or private) will obtain a promotion at time ¢t in the then current job (Prom;,s =
1) is determined as a function of index Y — let us call it an index of promotability after Cobb-

Clark — which is defined as follows:

Yigst = Qgsy + ﬂngit + Eigsts (1)

where X;; is a vector of the worker’s demographic, human capital and job related characteristics,
such as education, AFQT score, marital status, and number of children, tenure with the current
employer, labor market experience prior to the current employer, the skills/tasks set required by

the job, the local unemployment rate, collective bargaining coverage/union status, and the sector
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and industry of the job. In our estimations we allow the effects of individual and job
characteristics to differ by gender and by sector, and therefore estimate separate vectors of 5 for
each gender and sector combination. Moreover, we allow the intercept, a, to vary not only by
gender and sector but also by unionism (u) as well. In addition, for each outcome indicator we
estimate versions of the model in which we alternately constrain f to be the same for everyone
but allow o to vary by sector, gender, and unionism, or to be same for everyone within each
gender but « to vary by sector and unionism. These constrained models will be reported in the
first three columns of each set of results. Finally, ;4 is the unobserved factors that determine
the promotion probability at time t for worker i of gender g in sector s.

We first estimated the promotion model treating the data as pooled cross-section using
logistic regression and then the preferred panel version using conditional logistic regression with
fixed effects. All the estimations were undertaken using STATA 11. Previous studies (Booth,
Francesconi, and Frank, 1998; Cobb-Clark, 2001) used a random-effect (RE) model to estimate
the gender gap in promotion.

In modeling wage levels and changes in wages, we will estimate not only the effect of
unions in the public and private sectors but also the proportion of wage growth that is attributable

to promotion. The underlying log wage (level) equation is:

IMWigse = Agsu + VgsXic + PromCount;;(6ys + {45 unionism;;) + vige, @)

where PromCount;; is the number of promotions received by individual i by time t over all
periods he/she is observed at the then current job, and unionism is the union or coverage
indicator. The error term in this equation comprises an individual fixed effect and a random
component where the former is allowed to be correlated with all covariates. We estimate models

of the log wage equation for each gender and sector separately, allowing 4, vy, ¢ and 6 to vary
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across models. We also estimate models with constraints on these parameters similar to those
described above for the promotion models.

Given the log wage equation, wage growth is defined as:

Aanigst,t—l = anigst - anVigst—l- (3)

This wage growth equation™* factors out the fixed individual unobserved, allowing us to estimate

the following expression using OLS:

AanVigst,t—l = Vgs(Xit - Xit—l) + Promigst(egs + (gs unionismit) + Vigst — Vigst—1» (4)

where Prom,,, indicates a promotion (or otherwise) since the last interview (at time t-1) with
the current employer. We also allow the change in unionism status (and not just
contemporaneous unionism) and change in sector, together with their interactions, to
differentially effect the contribution of promotion to current wage growth in all specifications.

In the interests of comparison, we shall also estimate promotion probability, log wage,
and wage growth equations for the early-career observations in addition to these baseline

specifications. These results are formally remitted to the Appendix but are discussed below.

V. Findings

First consider the determinants of promotion probability. Table 4 reports the coefficient
estimates from cross-sectional and panel fixed effects models with different constraints on the
intercepts and slopes, as described in section IV. For each broad model, we first report estimates

in which all individuals are pooled and only the intercepts are allowed to differ by gender,

1 Since the current employer may be a new employer, the previous wage is not necessarily the
wage received immediately before the promotion but rather with the employer the worker had at
the date of last interview.
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unionism, and sector.
Beginning with the female coefficient estimate, we see that females are 20 percent more

likely to be promoted (e°**

= 1.203) than their male counterparts among those private-sector
workers who are not union members or covered by a collective agreement. This result contrasts
sharply with the early part of the career of these workers, when such females were about 15
percent less likely to be promoted (e%!° = 0.852) than the corresponding males (see Appendix
Table A.1). We also see in this very first model that even though unionism does not bring about a
significant shift in the promotion probability for private sector males, if a female is in a union or
is covered by collective bargaining her odds of promotion are about 35 percent less (e*4%® =
0.652) than her union-affiliated male counterpart in the private sector. If not a union member or
covered but working in the public sector she is 37 percent more likely to be promoted than her
private-sector female counterpart (e%4°*%% = 1.368), even if she is less likely to be promoted
than her fellow non-unionized male public-sector employees (e*%* = 0.913). However, this last
difference is not significant. We also see that compared to private-sector unions, workers with
union affiliation in the public sector are 24 percent less likely (e°% = 0.756) to be promoted,
though again this difference is not significant.
[Table 4 near here]

We next relax our constraint on the slope coefficients and allow demographic, firm-
related and other characteristics to differentially affect male and female promotion performance.
In this new set of results — shown in the second and third columns of Table 4 — we still allow
intercepts to differ by sector and unionism, but not the slope estimates. This second set of results

enables us to take a cleaner look at the effects of unionism and public sector employment on the

promotion probabilities of males and females separately. We see that compared to their non-
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union affiliated counterparts, females in the private sector are about 41 percent less likely to be

promoted (e*°* = 0.592). Even though females in the public sector are more likely to be

promoted than their private-sector counterparts (%%

= 1.303), the negative effect of unionism is
even larger if they are in the public sector (e = 0.513). Nevertheless, the difference
between public sector and private sector is not significant for union affiliated workers. For males,
as for females, we see an even larger boost to promotion probability from employment in the
public sector. Unlike females, however, unionism does not significantly reduce their probability
of promotion: although public sector unionism does imply a 28 percent reduction (e%?*%% =
0.717) in promotion probability, this result is statistically insignificant.

Expecting unions to have different structure and functions by sector, we now turn to
models with separate slope coefficients by gender and by sector. The results are given in the next
four columns of the table and allow us to zero in on the role of unionism by sector separately for
males and females. Looking at the unionism coefficient, we see that the effects of unionism are
negative in cross-section for females in both sectors. Specifically, females with union affiliation

-0.548

are 42 percent less likely (e = 0.578) to be promoted in the private sector and about 48

percent less likely to be promoted in the public sector (€% = 0.524) compared to the females
with no such affiliation. Males also have a lower probability of promotion in if they are union
members or covered by collective bargaining. In this instance, however, the effect is neither
economically nor statistically significant in the private sector. And even though the detrimental

effect (an odds ratio of e

) is significant in public sector, it is substantially less than observed
for females.
Looking beyond unionism, gender, and sector, we see that tenure with the firm, firm size,

changing jobs, and unemployment also contribute materially to promotion probability. Tenure
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with the firm decreases that probability consistently for both males and females irrespective of
sector. This result might appear counterintuitive at first blush but its strength is a reflection of the
fact that most of our respondents will have been with their firms for about a decade and will
likely be already high up on the career ladder, offering less scope for internal mobility with the
passage of time. More obvious perhaps is the increase in promotion opportunities occasioned by
increases in firm size. For its part, unemployment negatively impacts promotion probability; in
public sector jobs, however, employees’ opportunities for promotion seem to be more protected
against macroeconomic shocks. Being new to the employer also significantly reduces promotion
probability, other than for females in the public sector where the effect is positive but statistically
insignificant. We also see that compared to early years of our data (Appendix Table A.1), the
negative promotion probability associated being black or Hispanic (especially for males in
private sector), no longer exists in the mid-career years for these workers.

Even though we are controlling for the industry and occupation of the individual (by
incorporating the types of tasks/skills required on the job), we believe there remain unobserved
heterogeneities contributing to promotion probability. The next seven columns of Table 4 exploit
the panel nature of our data and estimate the self-same models by introducing an individual-
specific intercept that we allow to be correlated with the covariates of our models. It can be seen
that our earlier conclusions with respect to the effects of tenure with the firm, firm size,
unemployment, and being a new employee carry over from the cross-sectional estimates.
However, our earlier estimates regarding the role of unionism and sector seemingly reflect the
effect of individual unobserved factors. In particular, in the panel estimates the negative effect of
unionism is no longer significant in the private sector, either for males or females. This shows a

significant improvement for males compared to the early-career years, as reported in the

24



corresponding columns of Appendix Table A.1. Even though there is a huge public-sector boost
to promotion for females (%% = 2.013 in the second column of the panel results in Table 4), this
effect is substantially reversed if the employee is affiliated with unions. Looking at the union
effect separately by sector indicates a lower probability of promotion for both genders that is

0608 and e%%® for females and males,

statistically significant in the public sector (viz. e
respectively).?
[Table 5 near here]

We are interested in promotion probability mainly because of the consequences. There
should be something about a promotion that differentiates it from a wage gain (Pergamit and
Veum 1999: 590). Accordingly, we next move on to discussion of our log wage and wage
growth estimates, emphasizing the role of promotion history along with unionism, gender, and
sector. The log wage level models are contained in Table 5. We only report the fixed effects
results and in presenting the models follow the structure of Table 4.2 Thus, the first model
restricts all the slope coefficients to be constant; that is, we restrict each year of tenure, labor
market experience, and so on, to change the wage by the same percentage for males and females
regardless of their sector or union affiliation but allow for separate intercepts by gender, sector,
and unionism. In these log-level models, our coefficient estimates are “semi-elasticities.” We see

0.118

that, all else constant, private-sector males have 12.5 percent (e" " — 1) higher wages when they

are union members and/or covered by collective bargaining and there is no statistically

-0.243

significant gender difference. The public sector pays 21.6 percent (e —1) less than the private

12 1f we restrict our unionism measure to include union members alone (i.e. excluding those non-
unionized individuals who are nonetheless covered), the effect of unionism is significantly more
negative for females in the public sector and for males in the private sector while it effectively
disappears for females in the private sector and is no longer significant for males in the public
sector. These results are presented in Appendix Table A.2.

13 Results from a random effects specification are available from the authors upon request.
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sector to males in non-unionized jobs and this public/private sector disparity is lower for females

—O.243+ 0.128

at just 7.9 percent (e e — 2), cet. par. In this instance, the gender difference is

significantly different from zero. When in union-affiliated jobs, male public-sector employees

0.118+e—0.153

make 1.7 percent less (e — 2) than their non-union affiliated counterparts. Females, on

the other hand, make significantly more in the public sector compared to their non-union

0.118, ,-0.153, ,0.118
+e e

affiliated counterparts (e + — 3). Even though the gender difference, which is

about 12.5 percent (e°**®

— 1), is not statistically different from zero, the union effect is both
economically and statistically significant.

Looking at the coefficient estimates for the variable “number of promotions [received],”
we see that in our most restrictive model each promotion contributes about 15 percent (e®**” —1)

to the wages of males in the private sector who are not union affiliated and a little more than that

0137160993 _ 2) _ for females. In this model, it can be seen that unionism reduces returns to

_(e

-0.113

each promotion by about 11 percent (e — 2) in the private sector. In the public sector,

0148160113 _ 2) when unionized -

however, males make about 5 percent more per promotion (e
and the public-private sector discrepancy is statistically different for union-affiliated workers.

This effect, however, is reversed for females in unions in public sector. Compared to females

0.148+ -0.266 , ,-0.113

who are not union affiliated, these women have 18 percent (e e te — 3) lower returns
to each promotion, all else constant. That is, they not only have a lower probability of promotion
compared to their non-union counterparts, they also receive significantly lower returns if they are
promoted.

When we relax some of our constraints on the coefficients and allow males and females
to have different semi-elasticities with respect to demographic and firm-specific characteristics,

we observe that females in the private sector receive about the same percentage increase from
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union affiliation as do males (e°**— 1 = 0.121 versus e>** — 1 = 0.129), but significantly lower
wages from public sector employment (e%1?® - 1 =-0.116 versus e*** - 1 =-0.193). Being a
union member or covered by collective bargaining in the public sector implies even lower wages
for all workers, but only significantly so for males (e°"*- 1 =—0.160). We see that the returns to

each promotion are significantly higher for females than males in the private sector (e>** -1 =

0.228 compared with e®%*

— 1 = 0.099). Moreover, while both males and females suffer a
reduction in this return for being union affiliated, this effect is only significant for males. Males
in private sector unions make 11 percent less than non-union private employees (e**® — 1).
However, for those in the public sector the returns to each promotion are significantly higher for

males under unionism, namely by 17.6 percent (e**%

1) compared to their
unorganized/uncovered counterparts. On the other hand, unionized females in public sector jobs
lose about 11 percent (albeit not significant) compared with their non-union counterparts.

Since these results imply differences across sectors for both males and females, we turn
finally to models that allow all of our slope coefficients to vary by sector as well as by gender,
and estimate separate intercepts by unionism so as to focus on the effect of unions on earning in
general and on the returns to promotion in particular. In this most flexible setup, we see that
although unionism is positively associated with wages the effect is only significant for males in
the private sector (a wage increase of 10.8 percent) and for females in the public sector (23.5
percent). So even though females are less likely to be promoted when affiliated with unions in
the public sector, they are more likely to have higher wages. This is true for males and females in
the private sector who are less likely to be promoted at union-affiliated jobs — but this result is

now only statistically significant in the case of private-sector males. Moreover, focusing on the

effects of promotions, we see that there are positive returns to internal mobility across the board,
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0.708 0.498

ranging from 8.1 percent (e~ — 1) in the private sector for males to almost 65 percent (e
1) percent for females in the public sector (a huge return but recall that these are rare events for
females). These returns are lowered in the presence of unionism; significantly so for females in

-0.209

the public sector by about 19 percent (e — 1) and for males in the private sector by about 10

percent (%1% - 1).1

When we compare these unionism and sector effects to those for the early-career years
presented in Appendix Table A.3, we observe that the impact of unionism is now positive
throughout and statistically significantly so for females in the public sector and males in the
private sector. We also observe significantly higher returns per promotion for both genders in
mid-career as compared with the early-career years with the exception of public sector males.
However, unionism now seems to reduce the earnings increment per promotion for females in
the public sector and males in the private sector.

We next turn to the wage growth equation, and focus on the contribution of being
promoted in different sectors for males and females under unionism. From the first model, we
observe that wage growth is some 6.3 percent higher under unionism (union membership and/or
coverage).'® A change in earnings of opposite sign is observed if the individual becomes a public
sector employee between time t-1 and t; namely, a 6.4 percent reduction in earnings. Even

though there is a large bump in earnings from getting a promotion (of 12.6 percent) in the private

sector, if the promoted worker is a union member or covered by a union contract then the gain

% These estimates are based on the composite unionism measure. When we instead define
unionism as union membership per se, we detect only modest differences between Table 5 and
Appendix Table A.4. However, it does appear that the negative effects of unionism on the returns
per promotion are weaker (stronger) for males (females) using the membership definition.

> Note that the unionism variable can be either 1 if the worker moves to a union job from a
nonunion job, or his/her employer adopts collective bargaining, or -1 if the reverse occurs, and
will be 0 if there is no change in union status.
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from promotion is just over 4 percent less than for a currently unaffiliated worker — although this
reduction is not statistically significant. Interactions between changes in public sector status and
union status cover four dummy outcomes: from public-sector union job to private-sector non-
union job; from private-sector non-union job to public-sector union job; from public-sector non-
union job to private-sector union job; and, finally, from private-sector union job to public-sector
non-union job. The dummy value will be 1 for the first two movements, and -1 for the last two
(and will be zero when only sector or union status changes). As a practical matter, however, the
effect is not statistically significant for either positive or negative values.
[Table 6 near here]

Turning to our results by gender, constraining the slope coefficients to be same for both
sectors, we see that the impact of becoming a union member is positive for both males and
females but only (marginally) significantly so for females. Even though becoming a public
employee serves to dampen wage growth, the effect again is only significant for females (at 9.4
percent). Promotion brings about positive earnings growth for all, but promotion-induced wage
growth is significantly higher for females than for males (13.3 percent versus 10.1 percent).
Being in a union reduces this positive effect more for females than for males, although neither
coefficient is significant in this case. This pattern holds for our most flexible models, where
separate slope coefficients are estimated by gender and sector to focus on the effect of unionism.
Here we see that even though females get significantly higher wage increases at promotion than
do males in both the public and private sectors, the effect of unionism is more negative for
females, especially so in the public sector — but again these coefficient estimates are statistically
insignificant.

Compared with the early-career years, estimates of which are presented in Appendix
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Table A.5, we see an improvement in the returns to promotion for females in the public sector,
although as we have noted such promotions are rare events. In the private sector — and noting
that we should expect at least twice the wage return in later years for us to consider the early-
career and mid-career results as of roughly equivalent magnitude — we see a decline in the
returns to promotion for both males and females, comparing the last four wage growth
specifications in Table 6 and Appendix Table A.5. And if we restrict our unionism definition and
only consider union membership, we see that returns are lower per promotion in all
specifications. These results are presented in Appendix Table A.6. They follow the pattern we
observed when comparing the earnings equations (from Table 5 and Appendix Table A.4) for

this specific definition of unions with the general version.

V1. Conclusions
In the present treatment, we have sought to provide ‘career-updated’ estimates of the role of
gender in promotions and of the consequences of such promotions. We build on past studies
from the NLSY that, while offering an improvement on an earlier literature in terms of their
representativeness and panel nature, only consider individuals at the early stages of their careers.
Apart from being able to exploit data on promotion and earnings for individuals now at a later
stage in their careers, we were also motivated to examine the role of unionism and sector since
there were intriguing hints in NLSY studies and the wider literature that these institutions had
negative ‘effects’ on promotion, and in some instances on earnings too.

Although our investigation of the role of gender, unionism, and sector has produced some
(often interesting) diversions attendant upon the pattern of interaction coefficients, the main

findings can be summarized as follows. First, in respect of internal mobility, females in mid-
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career appear more likely to be promoted than males in the private sector and no less likely to be
promoted than males in the public sector — whereas in the earlier period they were much less
likely than males to be promoted in the private sector. Among females, those in the public sector
are more likely to be promoted than their private-sector counterparts. For its part, the union
association with promotion is strongly negative for both genders in the public sector (although
compared with the earlier period, we observe a major diminution in the negative effect of
unionism in the private sector in the case of males). Second, wage levels increase with the
number of promotions and are generally higher for females. But again they are reduced by
unionism in the case of females in the public sector and for males in the private sector even if
these are precisely the sectors where the union premium is strongly positive. Third, turning to
wage growth contemporaneous with promotion, this association is both positive and well
determined for both genders. The differential returns to gender are a function of sector: in the
private sector males enjoy a slightly higher contemporaneous return to promotion whereas
females do considerably better in the public sector. In the earlier period, in the altogether less
likely event that women were to be promoted, they enjoyed somewhat higher returns than males
in the private sector but not the public sector. Interestingly, in both periods, becoming a union
member/covered by a collective agreement has a smaller effect than earning a promotion, and on
this occasion current unionism plays no part in mediating the return to a promotion.

On net, and abstracting from the union effects which clearly point to the need for further
study, we see these mid-career results as rather favorable to females. Indeed, some surprise may
be occasioned by the very sharpness of these results, given that the returns to promotion might be
expected to level off in mid-career, but this could be indicative of the favorable march of women

detected over time in almost all studies.
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Table 1. Description of the Variables and Descriptive Statistics (1996-2008 waves of the NLSY79)

Variable Description Mean StD
Age Age of the individual at the interview date 4118 445
AFQT AFQT percentile score 0.528 0.282
Education Maximum years of education reported over the data period 1379 262
Female Gender dummy =1 if female, 0 otherwise 0.440 0.496
Black Race dummy=1 if Black, 0 otherwise 0.113 0.317
Hispanic Enthnicity dummy=1 if Hispanic, 0 otherwise 0.062 0.242
Married Marital status dummy =1 if married, 0 otherwise 0.648 0.478
Number of children Number of children individual has at time t 1.667 1.303
Tenure with current firm Number of years worked at the current job (Total weeks/52) 8.165 6.685
Prior labor market experience Number of years worked prior to current job (Total weeks/52) 11.53 6.63
(Small Firm)* Firmwith less than 100 employees 0.547
Medium Firm Firmwith more than 100 less than 500 employees 0.255
Large Firm Firm with more than 500 employees 0.198
State unemployment rate State Level Unemployment Rate 5002 1.141
Non-routine cognitive analytical 0.375 0.892
Non-routine cognitive personal 0.355 1.069
Routine cognitive Task and skill measures from Autor, Katz, and Kearney  -0.048 0.965
Routine manual (2006) -0.133 1.003
Non-routine manual physical -0.097 1.074
Non-routine manual personal 0.046 1.003
Agriculture, forestry, fishing, and hunting & )
mining 0.015
Construction 0.068
(Manufacturing)* 0.188
Wholesale trade & retail trade 0.116
Transportation and warehousing & information
& utilities 0.103
Finance and insurance & real estate and rental L Industry dummies. Different industry headings are
and leasing combined after Pergamut and Veum (1996). 0.059
Professional, scientific, and technical services &
management, administrative and support, and 0.082
waste management services
Educational services & health care and social
assistance 0.171
Arts, entertainment, and recreation &
accomodations and food services 0.050
Other services _J 0.112
Public sector Individual is a public sector employee 0.173

. Individual is a union member and/or covered under a
Union member and/or covered collective bargaining agreement 0.215
Union member Individual is a union member 0.175
Real wage Real wage at the current job 2311 16.20
Log real wage log of the real wage at the current job 2.953 0.642
Log real wage growth log real wage at at t minus log real wage at t-1 0.014 0.406
Promoted Promotion dummy=1 if promoted at the job with the current 0.159

employer since the date of last interview, 0 otherwise

Note: *Categories ommitted in regressions are shown in parenthesis.
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Table 2. Individual Background, Labor Market Experience, Employer and Job Characteristics; by Gender, Sector and Unionism

Public Sector

Private Sector

Not Union Member

Union Member

Not Union Member

Union Member

Variable and Uncovered and/or Covered Union Member and Uncovered and/or Covered Union Member
N Mean StD N Mean StD N Mean StD N Mean StD N Mean StD N Mean StD
’_Age 574 41.08 4.40 688 4145 4.27 598 4143 4.32 6425 41.00 4.47 1370 4119 4.38 1168 4113 4.37
AFQT 574 056 030 688 057 0.28 598 056 0.28 6425 055 029 1370 046 026 1168 044 025
Education 574 1471 3.05 688 1442 271 508 14.27 257 6425 1371 270 1370 1300 216 1168 1268 1.67
Black 574 013 034 688 013 034 508 013 034 6425 0.09 029 1370 011 031 1168 011 032
Hispanic 574 008 0.27 688 009 028 508 008 027 6425 005 022 1370 0.07 0.26 1168 0.08 0.28
Married 574 075 043 688 074 044 598 0.72 045 6425 067 047 1370 070 0.6 1168 070 0.46
Number of children 574 171 130 688 173 130 598 170 1.30 6425 165 132 1370 190 148 1168 191 149
Tenure with current firm 574 1018 6.84 688 1130 6.82 598 1151 6.85 6425 762 657 1370 977 7.18 1168 1041 7.25
Males - Prior labor market experience 574 976 653 688 948 577 508 928 5.67 6425 1255 6.71 1370 1049 6.47 1168 991 6.32
Medium firm 574 019 040 688 031 046 598 032 047 6425 023 042 1370 029 045 1168 030 0.46
Large firm 574 022 042 688 0.19 0.39 598 0.18 0.39 6425 0.18 0.38 1370 028 045 1168 030 0.46
State unemployment rate 574 49 114 688 520 115 598 523 116 6425 496 113 1370 506 121 1168 507 121
Non-Routine Cognitive Analytical 574 0.60 0.91 688 044 093 598 041 093 6425 042 090 1370 -0.01 0.76 1168 -0.11 0.69
Non-Routine Cognitive Personal 574 051 105 688 043 105 598 040 1.05 6425 035 108 1370 -0.09 0.88 1168 -0.20 0.79
Routine Cognitive 574 -022 0.96 688 -0.08 0.93 598 -0.06 0.93 6425 -020 092 1370 0.09 0.80 1168 016 0.79
Routine Manual 574 -036 0.93 688 -0.14 090 508 -0.08 0.89 6425 0.00 107 1370 060 0.97 1168 074 0.88
Non-Routine Manual Physical 574 003 112 688 038 122 598 050 1.19 6425 012 113 1370 076 1.04 1168 090 0.96
‘Non-Routine Manual Personal 574 029 117 688 036 115 598 034 115 6425 -0.15 0.96 1370 -066 1.02 1168 -0.82 0.89
’_Age 726 4174 442 813 4206 440 625 4215 443 4969 4116 445 603 4121 447 432 4116 450
AFQT 726 053 027 813 059 0.26 625 058 025 4969 051 027 603 045 0.28 432 045 027
Education 726 1447 243 813 1557 265 625 1543 2.63 4969 1355 237 603 1382 262 432 1355 244
Black 726 018 0.39 813 015 0.36 625 016 0.36 4969 011 031 603 022 042 432 019 039
Hispanic 726 013 033 813 005 022 625 005 022 4969 006 024 603 0.07 0.25 432 008 027
Married 726 063 048 813 0.66 047 625 065 048 4969 059 049 603 052 0.50 432 050 050
Number of children 726 165 119 813 161 117 625 161 1.18 4969 161 126 603 173 137 432 173 136
Tenure with current firm 726 852 6.46 813 1060 6.99 625 11.05 7.11 4969 716 6.19 603 954 7.09 432 1042 7.06
Females — Prior labor market experience 726 1057 6.60 813 9.08 6.27 625 877 6.31 4969 1181 6.46 603 922 6.29 432 869 6.13
Medium firm 726 026 044 813 030 046 625 028 045 4969 026 044 603 036 048 432 039 049
Large firm 726 022 041 813 014 035 625 015 0.36 4969 020 0.40 603 024 043 432 028 045
State unemployment rate 726 500 111 813 518 123 625 523 1.23 4969 499 112 603 506 112 432 508 112
Non-Routine Cognitive Analytical 726 048 0.87 813 057 087 625 052 087 4969 037 088 603 017 0.89 432 007 087
Non-Routine Cognitive Personal 726 050 1.06 813 068 111 625 063 111 4969 040 1.06 603 020 1.03 432 011 101
Routine Cognitive 726 -0.03 1.00 813 -016 104 625 -010 1.08 4969 012 1.00 603 022 1.04 432 029 1.03
Routine Manual 726 -0.64 0.64 813 -0.70 0.68 625 -0.67 0.68 4969 -033 0.87 603 001 104 432 019 107
Non-Routine Manual Physical 726 -0.74 0.68 813 -0.76 0.80 625 -0.73 0.82 4969 -049 0.76 603 -0.16 100 432 002 104
Non-Routine Manual Personal 726 047 0.88 813 081 094 625 079 094 4969 022 082 603 019 111 432 010 114
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Table 3. Promotion, Reasons for Promotion and Pay; by Gender, Sector, and Unionism

Public Sector

Private Sector

Not Union Member and

Union Member

Not Union Member

Union Member

Variables Uncovered and/or Covered Union Member and Uncovered and/or Covered Union Member
_ N Mean StD N Mean StD N Mean StD N Mean StD N Mean StD N Mean StD
Real wage 574 2287 1131 688 25.02 10.53 598 25.18 9.70 6425 2651 1960 1370 26.45 1585 1168 25.31 10.52
Log real wage growth 574 -0.03 065 688 -0.06 0.72 598 -0.04 0.67 6425 003 0.37 1370 0.02 0.40 1168 0.03 0.29
Promoted 574 0.18 0.39 688 0.12 0.33 598 0.12 0.32 6425 016 0.37 1370 0.12 0.33 1168 011 0.32

Reason for Promotion:
Reorganization 106 0.18 0.39 83 0.06 024 69 0.06 024 1033 015 0.36 168 011 031 133 0.09 0.29
% — Change of ownership 106 0.00 0.00 83 0.00 0.00 69 0.00 0.00 1033 0.02 0.15 168 0.02 0.13 133 002 012
= Company growth 106 0.06 0.23 83 006 024 69 0.06 0.24 1033 015 0.36 168 0.09 0.29 133 0.08 0.28
Others laid off 106 0.01 0.10 83 0.00 0.00 69 0.00 0.00 1033 0.02 0.14 168 0.01 011 133 0.02 012
Performance 106 0.59 0.49 83 054 050 69 052 050 1033 070 0.46 168 0.57 0.50 133 054 050
Requested 106 0.17 0.38 83 039 049 69 039 049 1033 013 0.34 168 0.13 0.34 133 016 0.37
- Automatic 106 0.12 0.33 83 010 0.30 69 010 0.30 1033 0.04 o021 168 0.15 0.36 133 016 0.37
B Real wage 726 1852 10.59 813 19.25 11.05 625 19.45 10.90 4969 1939 12.70 603 18.79 1341 432 1839 9.07
Log real wage growth 726 -005 0.75 813 -0.25 114 625 -0.27 117 4969 0.03 0.38 603 -0.03 0.62 432 -0.03 0.63
Promoted 726 0.20 0.40 813 0.10 0.30 625 0.09 0.28 4969 0.18 0.38 603 0.10 0.30 432 0.08 0.28

Reason for Promotion:
2 Reorganization 148 0.19 0.39 78 013 034 54 015 0.36 896 018 0.38 58 014 0.35 36 017 0.38
= Change of ownership 148 0.01 0.08 78 0.00 0.00 54 0.00 0.00 8% 001 011 58 0.02 0.13 36 003 017
§ Company growth 148 0.02 0.14 78 0.06 0.25 54 0.07 026 8% 013 034 58 010 031 36 017 0.38
Others laid off 148 0.01 0.08 78 001 011 54 0.00 0.00 896 0.02 0.15 58 0.03 0.18 36 003 017
Performance 148 0.51 0.50 78 0.60 0.49 54 0.61 0.49 896 0.67 047 58 059 0.50 36 056 0.50
Requested 148 0.28 0.45 78 031 0.46 54 035 048 896 016 0.36 58 022 042 36 025 044
Automatic 148 0.10 0.30 78 010 031 54 0.07 026 896 006 023 58 0.09 0.28 36 011 032
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Table 4. Mid-Career Promotion Probability

Cross-section Logit Panel Logit Fixed Effects
Female Male Female Male
ALL Female Male Private Public Private Public ALL Female Male Private Public Private Public
AFQT 0.211 0.164 0.209 0.218 -0.041 0.230 -0.014
[0.1091* [0.159] [0.153] [0.180] [0.373] [0.167] [0.389]
Education 0.186 0.130 0.229 0.124 -0.082 0.181 0.248
[0.081]** [0.125] [0.109]** [0.135] [0.392] [0.119] [0.301]
Education squared -0.006 -0.005 -0.007 -0.005 0.001 -0.005 -0.009
[0.003]** [0.004] [0.004]** [0.005] [0.013] [0.004] [0.010]
Female 0.185
[0.057"***
Black -0.099 -0.066 -0.145 -0.090 -0.018 -0.193 -0.109
[0.082] [0.115] [0.119] [0.132] [0.248] [0.131] [0.304]
Hispanic 0.146 0.156 0.139 0.347 -0.460 0.106 0.160
[0.094] [0.132] [0.136] [0.149]** [0.304] [0.153] [0.318]
Married 0.012 0.003 0.029 -0.021 0.181 -0.013 0.230 0.030 -0.031 0.071 0.062 -1.041 0.055 0.489
[0.050] [0.070] [0.072] [0.078] [0.176] [0.077] [0.217] [0.108] [0.157] [0.150] [0.173] [0.5077** [0.164] [0.470]
Number of children 0.010 0.020 0.008 0.005 0.051 0.011 0.001 -0.026 -0.049 -0.007 0.047 -0.082 -0.067 0.594
[0.018] [0.029] [0.025] [0.032] [0.070] [0.027] [0.074] [0.106] [0.224] [0.124] [0.245] [0.707] [0.140] [0.378]
Tenure with current firm -0.109 -0.107 -0.115 -0.125 -0.026 -0.111 -0.132 -0.188 -0.181 -0.197 -0.188 -0.229 -0.204 -0.216
[0.02471*** [0.02171*** [0.019]*** [0.023]***  [0.050] [0.021]*** [0.052]**  [0.021]*** [0.033]*** [0.029]*** [0.037]*** [0.086]*** [0.032]*** [0.087]**
. . 0.001 0.002 0.001 0.002 -0.001 0.001 0.002 0.003 0.003 0.003 0.003 0.004 0.003 0.003
Tenure with current firm squared [0.0011*** [0.001]** [0.001* [0.001]** [0.002]  [0.001]  [0.002]  [0.001]*** [0.00L]** [0.001]** [0.002]*  [0.003]  [0.001]**  [0.003]
. . -0.013 -0.001 -0.023 -0.001 0.008 -0.027 -0.025 -0.043 0.009 -0.080 -0.005 0.418 -0.066 -0.183
Prior labor market experience [0015]  [0022] [0021]  [0025]  [0.053]  [0.023]  [0.059] [0032]  [0.049] [0045*  [0055]  [0.256]  [0.048]  [0.330]
Prior labor market experience squared -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.002 -0.002 -0.004 -0.001 -0.003 -0.02 -0.001 -0.002
[0.001]** [0.001] [0.0017* [0.001] [0.002] [0.001] [0.003] [0.001]*  [0.002]** [0.001] [0.002]*  [0.009]** [0.002] [0.011]
Medium firm 0.261 0.193 0.305 0.267 -0.153 0.382 -0.158 0.273 0.317 0.257 0.435 -0.504 0.356 -0.487
[0.055]*** [0.080]** [0.076]*** [0.090]*** [0.192] [0.082]*** [0.220] [0.092]*** [0.142]** [0.124]** [0.166]*** [0.384] [0.135]*** [0.416]
Large firm 0.489 0.430 0.515 0.431 0.316 0.528 0.344 0.290 0.404 0.205 0.515 -0.500 0.202 -0.078
[0.0601*** [0.0891*** [0.082]*** [0.101]***  [0.202] [0.0901*** [0.217] [0.118]** [0.179]** [0.159] [0.212]** [0.456] [0.176] [0.495]
State unemployment rate -0.042 -0.017 -0.053 -0.035 0.068 -0.072 0.070 -0.061 -0.037 -0.079 -0.042 0.091 -0.107 0.076
[0.0201** [0.030] [0.02771* [0.034] [0.067] [0.0291**  [0.075] [0.0291** [0.044] [0.03971** [0.050] [0.117] [0.0431**  [0.114]
New employer -0.460 -0.454 -0.492 -0.545 0.067 -0.492 -0.503 -0.649 -0.695 -0.646 -0.718 -0.796 -0.653 -0.570
[0.0801*** [0.1191*** [0.1101*** [0.129]***  [0.312] [0.114]*** [0.417] [0.0981*** [0.149]*** [0.132]*** [0.164]*** [0.455]* [0.139]*** [0.551]
Union member and/or covered -0.070 -0.525 -0.041 -0.548 -0.646 -0.030 -0.318 -0.178 -0.117 -0.181 -0.216 -0.608 -0.211 -0.658
[0.094] [0.148]*** [0.097] [0.149]*** [0.166]***  [0.098] [0.1771* [0.194] [0.265] [0.196] [0.274] [0.311]* [0.203] [0.352]*
I -0.428 0.044
Female*Union member and/or covered [0.173]** 0.328]
. 0.404 0.265 0.477 0.268 0.700 0.257
Public Sector [0125]*** [0119]** [0.135]*** (0310  [02747*  [0.316]
. . -0.280 -0.143 -0.291 -0.154 -0.501 -0.129
Public Sector*Union member and/or covered [0.188] [0.214] 0.190] 0.348] [0.373] [0.350]
Female*Public sector*Union member and/or 0.064 -0.324
covered [0.283] [0.509]
> . -0.091 0.447
Female*Public sector [0.156] [0.407]
Constant -2.012 -1.573 -2.173 -1.413 0.222 -1.776 -1.994 - - - - - - -
[0.596]*** [0.909]* [0.803]***  [0.974] [2.974] [0.872]**  [2.278] - - - - - - -
N 16168 7111 9057 5572 1539 7795 1260 7839 3,431 4,408 2682 607 3717 588

Notes: In addition, all regressions include industry dummies and occupational task measures. * p<0.1; ** p<0.05; *** p<0.01. We have also estimated panel data models with random effects. These results mirror
the cross-sectional estimates, but are not reported here since Hausman tests indicate that the RE model is not consistent (i.e. we cannot reject that the error u; is correlated with the covariates).
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Table 5. Mid-Career Log Wages

Panel OLS Fixed Effects

Female Male
ALL Female Male Private Public Private Public
Married 0.025 0.026 0.024 0.012 0.197 0.000 0.104
[0.018] [0.032] [0.019] [0.022] [0.143] [0.017] [0.092]
Number of children 0.025 0.034 0.003 0.05 -0.035 0.018 -0.092
[0.017] [0.045] [0.016] [0.032] [0.167] [0.014] [0.076]
Tenure with current firm 0.001 -0.011 0.011 0.011 -0.098 0.020 -0.049
[0.004] [0.007] [0.004]*** [0.005]** [0.026]*** [0.003]*** [0.018]***
Tenure with current firmsquared 0.000 -0.001 0.000 0.000 0.000 0.000 0.001
[0.0001*** [0.000]***  [0.000] [0.0001* [0.001] [0.0001*** [0.001]**
Prior labor market experience 0.000 -0.020 0.018 0.004 -0.146 0.022 -0.016
[0.005] [0.0101** [0.006]*** [0.007] [0.05071*** [0.005]***  [0.056]
Prior labor market experience squared 0.000 0.000 0.000 0.000 0.003 0.000 0.000
[0.000] [0.000] [0.0001* [0.000] [0.002] [0.0001**  [0.002]
Medium Firm 0.032 0.057 0.012 0.060 -0.099 0.031 -0.009
[0.016]** [0.028]**  [0.017] [0.0201*** [0.112] [0.014]**  [0.086]
Large Firm 0.066 0.070 0.061 0.106 -0.203 0.056 0.034
[0.0201*** [0.036]* [0.022]*** [0.025]*** [0.146] [0.019]***  [0.099]
State unemployment rate 0.007 0.019 -0.003 -0.002 0.006 -0.006 -0.011
[0.005] [0.0091**  [0.005] [0.006] [0.034] [0.004] [0.023]
New Employer 0.004 -0.009 0.016 -0.002 -0.129 0.011 0.159
[0.016] [0.030] [0.017] [0.020] [0.140] [0.014] [0.107]
Union member and/or covered 0.118 0.114 0.121 0.058 0.211 0.103 0.010
[0.035]*** [0.055]** [0.028]***  [0.035] [0.1271* [0.0231***  [0.102]
Female*Union member and/or covered 0.000
[0.057]
Public Sector -0.243 -0.123 -0.214
[0.0571*** [0.060]** [0.046]***
Public Sector*Union member and/or covered -0.153 -0.024 -0.174
[0.072]**  [0.081] [0.057]***
Female*Public sector*Union member and/or covered 0.118
[0.098]
Female*Public sector 0.128
[0.074]*
Number of promotions 0.137 0.205 0.094 0.111 0.498 0.078 0.164
[0.0151*** [0.023]*** [0.013]*** [0.015]*** [0.093]*** [0.010]*** [0.061]***
Number of promotions *Public sector -0.004 -0.022 -0.019
[0.038] [0.044] [0.030]
Number of promotions *Union member and/or covered -0.113 -0.066 -0.118 -0.037 -0.209 -0.107 0.020
[0.0301***  [0.064] [0.024]*** [0.040] [0.106]** [0.019]***  [0.065]
Number of promotions *Public sector*Union member 0.148 -0.116 0.162
and/or covered [0.054]***  [0.085] [0.043]***
Number of promotions *Public sector*female -0.025
[0.052]
Number of promotions *Female 0.003
[0.021]
Number of promotions *Union member and/or 0.042
covered*female [0.060]
Number of promotions *Public sector*Union member -0.266
and/or covered*female [0.088]***
R2 0.03 0.04 0.04 0.04 0.15 0.06 0.05
N 16,168 7,111 9,057 5,572 1539 7,795 1262

Notes: In addition, all regression include industry dummies and occupational task measures. * p<0.1: ** p<0.05; *** p<0.01
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Table 6. Mid-Career Promotions and Real Wage Growth (LogRealWage; —LogRealWage.;)

Female Male
ALL Female Male Private Public Private  Public
Change fromt-1tot Union member or covered’ 0.063 0.100 0.029 0.057 0.153 0.032 0.033
[0.018]*** [0.032]*** [0.019] [0.027]** [0.090]* [0.019]* [0.069]
Public sector employee T -0.064 -0.094 -0.016 -0.015 -0.015 0.048 -0.025
[0.035]*  [0.055]* [0.043] [0.051] [0.162] [0.062] [0.113]
Public sector employee*union member or covered f -0.082 -0.014 -0.100 -0.060 -0.010 -0.100 -0.144
[0.069] [0.139] [0.070] [0.139] [0.353] [0.125] [0.159]
Promoted 0.126 0.133 0.101 0.08 0.31 0.09 0.129
[0.020]*** [0.029]*** [0.016]*** [0.018]*** [0.117]*** [0.014]*** [0.083]
Promoted and is: Currently a union member or is covered -0.042 -0.107 -0.031 -0.071 -0.239 -0.025  -0.027
[0.044] [0.122] [0.035] [0.077] [0.202] [0.034] [0.117]
Female and is currently a union member or is covered, and in public sector -0.125 -0.114
[0.134] [0.165]
Female and is a union member or is covered -0.045
[0.108]
Female -0.023
[0.029]
Currently in public sector -0.022 0.001 -0.032
[0.048] [0.068] [0.038]
Female and is currently in public sector 0.018
[0.073]
R? 0.01 0.02 0.01 0.02 0.06 0.03 0.02
N 10,842 4,565 6,277 3,540 1,025 5,350 927

Notes: "Possible values for change in unionismand sector are -1, 0 or 1.
Promotion and promotion interactions are 0/1 dummies. * p<0.1; ** p<0.05; *** p<0.01
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Appendix

Table A.1. Early-Career Promotion Probability (Covered)

Crosssection Logit Panel Logit - Fixed Effects
Female Male Female Male
ALL Female Male Private Public Private Public ALL Female Male Private Public Private Public
AFOQT 0174 0233 0186 0238  -0429  -023L  -0.169
01411  [0223]  [0.184]  [0.239]  [0711]  [0.194]  [0.647]
Education 0.200 0274 0.199 0.207 0.900 0176  -0.050
[0.103]*  [0.184]  [0.129]  [0.193]  [0.77]  [0.136]  [0.480]
Education squared 0008  -0009  -0009  -0007  -002  -0008 -0.004
[0.0041**  [0.006] [0.005]** [0.007]  [0.025]  [0.005]  [0.016]
Female -0.160
[0.072]**
Black -0.086 0.113 0261 -0.001 0.469 0376 0565
[0104] [0157] [0141]*  [0.179]  [0.408]  [0.153]**  [0.436]
Hispanic 0199  -0146  -0303  -0.206 0.485 0282 0832
[0129]  [0.206] [0.168*  [0.225]  [0579]  [0.174]  [0.688]
Married 0050  -0.114 0.019 0004  -0179 0015 0266 0125  -0.253 0019  -0212 0112
00621  [0.094]  [0.085]  [0.099]  [0.344]  [0.089]  [0.324] [0181]  [0287]  [0243]  [0.297] [0.261]
Number of children -0.006 0.003 0.006 -0.040 0.309 0026  -0.396 0265  -0.767 0.022 -0.65 -0.027
[0031]  [0.054]  [0.040]  [0.059] [0.161]*  [0.041] [0.186]** [0.181] [0.326]** [0.225]  [0.350]* [0.237]
: , 0057  -0077 0042 0059  -0249  -0054 0075 0.077 0.192 0037  0.198 0.053
Tenure with current fim [0.040]  [0.063] [0.052]  [0.067]  [0224]  [0.054]  [0.215] [0102]  [0157]  [0.40]  [0.166] [0.147]
. . -0.001 0.002 0004  -0.001 0.023 0003  -0017 0024  -0022  -003L  -0.024 -0.031
Tenure with current firm squared [0.003] [0.005]  [0.005]  [0.006]  [0.018]  [0.005]  [0.018] [0.009]*** [0.013] [0.012]** [0.014]* [0.013]**
. . 0.080 0.079 0.058 0.027 0.463 0076  0.073 -0.044 0.188 0291  0.326 -0.316
Prior labor market experience [0.046]*  [0.070]  [0.062]  [0.074]  [0.241]*  [0.066]  [0.235] foies]  foze6]  fo236] fo2sxl o fo2de]
. . 0010  -0009  -0009  -0.004  -0.046 001  -0015 0.001 -0.012 0014  -0.024 id no 0.014 id no
Prior labor market experience squared [0.0047*  [0.006]  [0.005*  [0.007] [0.023** [0.006]*  [0.024] [00121  [0.020]  [0.0171 [0021] converge  [0.018]  converge
Medium firm 0.159 0.180 0.141 0.063 1.084 0087 0641 0319 0.194 0387  -0.101 0.406
[00741**  [0.113]  [0.098]  [0.122] [0.363]*** [0.104]  [0.338]* [0.1731* 02691  [0.236]  [0.290] [0.249]
Large firm 0.246 0.296 0216 0.139 1.062 0.201 0.15 0535 0.380 0680 0222 0918
[0.0811%** [0.1201** [0.1131*  [0.129] [0.406]*** [0.1201*  [0.381] [02131**  [0.336] [0.2871** [0.368] [0.321]%**
State unemployment rate 0.018 0.047 -0.013 0.058 0.081 0007 -0.066 0,011 0.068 006  -0019 0.118
[0.024]  [0.036]  [0.033]  [0.038] [0.130]  [0.034]  [0.142] [0.080] [0121]  [0111]  [0.129] [0.115]
New employer 0582  -0750  -048  -0755  -0741  -0488  -0.686 0559  -0621  -0464  -0.658 -0.347
[0.105]%** [0.169]*** [0.136]*** [0.L77]*** [0.660] [0.141]*** [0.605]  [0.166]*** [0.256]** [0.224]** [0.271]** [0.232]
Covered 0281  -0221  -0295  -0.167  -0.382  -0266  -0.759 0547  -0122  -0567  -0.247 -0.659
[0.1171**  [0.188] [0.1197** [0.189]  [0.316] [0.120]** [0.299]**  [0.292]*  [0.452]  [0.304]*  [0.481] [0.312]**
Female*Covered 0.048 0.535
[0.213] [0.534]
Public sector 0.053 -0.416 0.138 0.446 -0.072 0421
[0176]  [0.1941**  [0.188] [0.680]  [0.773]  [0.706]
Public sector*Covered -0.394 -0.230 -0.380 -0.719 -0.186 -0.757
02921 [0.332]  [0.293] [0728]  [0.771]  [0.742]
Female*Public sector*Covered 0.168 0.341
[0.437] [1.063]
Female*Public sector -0.330 -0.632
[0.236] [1.015]
Constant 2168  -3494  -1570 ~ -2793  -9198  -1532  -11.560 - - -
[0.746]*** [L333]*** [0937]* [L387]** [6.030]  [0.981] [931.117] - - -
N 7620 3317 4,303 2814 497 3878 418 2571 1,055 1516 935 1373

Notes: In addition, all regression include industry dummies and occupational task measures. * p<0.1; ** p<0.05; *** p<0.01
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Table A.2. Mid-Career Promotion Probability (Union Member)

Cross-section Logit

Panel Logit - Fixed Effects

Female Male Female Male
ALL Female Male Private Public Private Public ALL Female Male Private Public Private Public
AFQT 0.208 0.164 0.206 0228 -0.099 0.229 20.024
[01091*  [0.60]  [0152]  [0.180]  [0.374]  [0.167]  [0.389]
Education 0.203 0.155 0.239 0.137 0032 0.187 0.269
[0.0811** [0.125] [0.10P** [0.35]  [0392]  [0.120]  [0.302]
Education squared 0007 0006  -0008  -0005  -0001  -0.006  -0.010
[0.0031** [0.004] [0.004]** [0.005] [0013]  [0.004]  [0.010]
Female 0.172
[0.056]%**
Black 0106 0079  -0146  -0.109 0.03 0193 0113
[0082]  [0415]  [0119]  [0.132]  [0.248]  [0.431]  [0.304]
Hispanic 0.156 0172 0.141 0354  -0.441 0111 0.143
[0.0041*  [0132]  [0136] [0.149** [0304]  [0.153]  [0.317]
Married 0011 0.001 0.029 0023 0181 0012 0.220 0032 0027 0.070 0.060 0976 0.056 0.466
[0050]  [0.070]  [0072]  [0.078]  [0176]  [0.077]  [0.218] [0.108]  [0.157]  [0.150]  [0.173]  [0513]*  [0.164]  [0.470]
Number of children 0.010 0.019 0.008 0.005 0.048 0011 -0.001 0028 0055  -0.008 0.04 0177 0066 0562
[0018]  [0.029]  [0025]  [0.032]  [0.070]  [0.027]  [0.074] [0.106]  [0225]  [0.124]  [0245]  [0.722]  [0.140]  [0.378]
Tenure with current firm 0109 0107  -0115  -0124  -0028  -0111  -0.135 0188  -0181  -0197  -0.187  -0232  -0202  -0.233
[0.014]%** [0.02L]*** [0.019]*** [0.023]*** [0.050] [0.021]*** [0.052]***  [0.022]*** [0.033]*** [0.029]*** [0.087]*** [0.087]*** [0.082]*** [0.086]***
. . 0.001 0.002 0.001 0.002 -0.001 0.001 0.002 0.003 0.003 0.003 0.003 0.004 0.003 0.003
Tenure with current firmsquared o oy s [0 0017+ [0.0017%  [0.0017%*  [0.002]  [0001]  [0002]  [OQ0I** [0.001** [0.0011** [0002  [0.003] [0.001T**  [0.003]
. . 0013 0002  -0023 0.000 0.006 0027 0023 0040 0013 0078 0004 0426 0064 -0.146
Prior labor market experience [0015]  [0.022]  [0.021]  [0.025]  [0.053]  [0.023]  [0.059] [0033]  [0.049] [0.0451*  [0055]  [0.261]  [0.048]  [0.332]
Prior labor market experience 0001 0001  -0001  -0002  -0001  -0.001  -0.002 0002 0004 0001  -0003  -0020  -000L  -0.003
squared [0.001** [0.001] [0001*  [0.001]  [0.002]  [0.001]  [0.003] [0.001* [0.002]** [0.001] [0.002]* [0.009]** [0.002]  [0.011]
Medium firm 0.264 0.191 0311 0273  -0.168 0.385 -0.141 0.265 0.295 0.258 0431 0612 0.361 0454
[0.055*** [0.080]** [0.076]*** [0.090]*** [0.192] [0.082]*** [0.220]  [0.093]*** [0.142]** [0.124]** [0.166]*** [0.390] [0.135]*** [0.414]
Large firm 0.499 0.439 0523 0.440 0321 0533 0.353 0.288 0.392 0.209 0503 -0.500 0.215 -0.101
[0.060]*** [0.089]*** [0.0831*** [0.101]*** [0.202] [0.091]*** [0.217] [0.118** [0.479* [0.159] [0.211]** [0456]  [0.176]  [0.494]
State unemployment rate 0041 0016 0052 0035 0072 0071 0.074 0061 0040 0078 004 0092 -0.107 0.085
[0.0201** [0.030] [0.027]*  [0.034] [0.067] [0.029]**  [0.075] [0.020]**  [0.045] [0.039]** [0.050]  [0.118] [0.043**  [0.114]
New employer 0464 0463 0491 0549 0032 0492 0514 0648 0693 0647 0718  -0751  -0651  -0.590
[0.080%** [0.118]*** [0.110]*** [0.129]*** [0.311] [0.114]*** [0.417]  [0.098]*** [0.149]*** [0.132]*** [0.164]*** [0459] [0.139]*** [0.552]
Union member 0145 0629  -0110 0643  -0710 0078  -0362 0345 0100 03% 0010  -1236  -0458  -0596
[0.104] [0.1841*** [0.107] [0.1851*** [0.178]*** [0.109]  [0.185* [0.245]  [0368]  [0.248]  [0.384] [0.412]*** [0.258]*  [0.391]
Female*Union member -0.446 0.382
[0.208]** [0.443]
Public Sector 0.394 0.212 0.464 0.236 0.757 0.228
[0.119]%** [0.113]* [0.120]*** [0.306] [0.270P**  [0.312]
Public Sector*Union member -0.252 -0.056 -0.265 0.045 -1.301 0.060
[0196]  [0.249]  [0.199] [0400] [0.484]%**  [0.402]
Female*Public Sector*Union 0.133 -1.242
member [0.315] [0.627]**
o -0.150 0.527
Female*Public Sector [0.146] [0.400]
Constant 2121  -1741 2245  -1513  -0074  -1811 216 ; ; . ; .
[0.596]*** [0.908]* [0.804]*** [0973]  [2.968] [0.874]**  [2.287] - - - - -
N 16168 7111 9,057 5572 1539 7795 1260 7839 3431 4,408 2682 607 3717 583

Notes: In addition, all regressions include industry dummies and occupational task measures. * p<0.1; ** p<0.05; *** p<0.01. We have also estimated panel data models with random effects. These

results mirror the cross-sectional estimates, but are not reported here since Hausman tests indicate that the RE model is not consistent (i.e. we cannot reject that the error ui is correlated with the

covariates).
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Table A.3. Early-Career Log Wages (Covered)

Panel OLS Fixed Effects

Female Male
ALL Female Male Private Public Private Public
Married 0.037 0.046 0.028 0.054 0.013 0.025 0.097
[0.018]** [0.024]* [0.026] [0.026]** [0.076] [0.026] [0.110]
Number of children -0.044 -0.041 -0.049 -0.046 -0.012 -0.014 -0.312
[0.018]**  [0.026] [0.024]**  [0.029] [0.072] [0.023] [0.122]**
Tenure with current firm 0.023 0.035 0.017 0.023 0.076 0.015 -0.054
[0.011]** [0.015]** [0.015] [0.017] [0.040]* [0.015] [0.072]
Tenure with current firmsquared -0.001 -0.003 0.000 -0.002 -0.007 0.000 0.005
[0.001]* [0.001]** [0.001] [0.001] [0.003]**  [0.001] [0.005]
Prior labor market experience -0.019 -0.034 -0.011 -0.023 -0.060 -0.019 0.044
[0.015] [0.022] [0.021] [0.024] [0.083] [0.021] [0.136]
Prior labor market experience squared 0.003 0.003 0.003 0.002 0.005 0.003 -0.003
[0.001]*** [0.002]* [0.002]** [0.002] [0.008] [0.002]* [0.011]
Medium firm 0.022 0.024 0.015 0.030 -0.023 0.018 -0.069
[0.017] [0.024] [0.025] [0.028] [0.060] [0.024] [0.115]
Large firm 0.030 0.063 -0.005 0.073 -0.016 -0.004 -0.001
[0.021] [0.029]** [0.031] [0.033]** [0.073] [0.031] [0.135]
State unemployment rate -0.013 0.002 -0.027 0.002 0.015 -0.031 0.057
[0.008] [0.011] [0.011]** [0.012] [0.029] [0.011]*** [0.069]
New employer -0.019 0.011 -0.041 0.006 0.037 -0.016 -0.026
[0.016] [0.023] [0.023]*  [0.025] [0.077] [0.022] [0.149]
Covered 0.043 0.014 0.039 -0.007 -0.034 0.052 -0.006
[0.033] [0.047] [0.035] [0.050] [0.058] [0.033] [0.133]
Female*Covered -0.037
[0.061]
Public sector -0.123 0.026 -0.138
[0.060]**  [0.056] [0.065]**
Public sector*Covered 0.067 -0.029 0.073
[0.075] [0.066] [0.079]
Female*Public sector*Covered -0.083
[0.104]
Female*Public sector 0.131
[0.085]
Number of promotions 0.057 0.067 0.050 0.073 0.055 0.057 0.212
[0.017]*** [0.020]*** [0.019]** [0.021]*** [0.060] [0.018]*** [0.114]*
Number of promotions*Public sector 0.050 -0.010 0.049
[0.054] [0.054] [0.058]
Number of promotions*Covered 0.037 0.010 0.041 0.028 0.040 0.034 -0.103
[0.036] [0.060] [0.038] [0.065] [0.101] [0.035] [0.158]
Number of promotions*Public sector*Covered -0.142 0.037 -0.140
[0.093] [0.101] [0.099]
Number of promotions*Female 0.003
[0.025]
Number of promotions*female*Covered -0.016
[0.074]
Number of promotions*Female*public sector -0.056
[0.080]
Number of promotions*female*Public sector*Covered 0.170
[0.144]
R2 0.03 0.05 0.04 0.06 0.08 0.04 0.1
N 7,620 3,317 4,303 2,814 503 3,878 425

Notes: In addition, all regression include industry dummies and occupational task measures. * p<0.1; ** p<0.05; *** p<0.01
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Table A.4. Mid-Career Log Wages (Union Member)

Panel Logit - Fixed Effects

Female Male
ALL Female Male Private Public Private Public
Married 0.025 0.025 0.025 0.013 0.187 0.002 0.109
[0.018] [0.032] [0.019] [0.022] [0.143] [0.017] [0.092]
Number of children 0.024 0.033 0.002 0.050 -0.030 0.018 -0.094
[0.017] [0.045] [0.016] [0.032] [0.167] [0.014] [0.076]
Tenure with current firm 0.001 -0.011 0.011 0.011 -0.098 0.020 -0.049
[0.004] [0.007] [0.004]*** [0.005]** [0.026]*** [0.003]*** [0.017]***
Tenure with current firmsquared 0.000 -0.001 0.000 0.000 0.000 0.000 0.001
[0.000]*** [0.000]***  [0.000] [0.000]* [0.001] [0.000]*** [0.001]**
Prior labor market experience -0.001 -0.020 0.018 0.004 -0.152 0.022 -0.015
[0.005] [0.010]** [0.006]*** [0.007] [0.050]*** [0.005]***  [0.056]
Prior labor market experience squared 0.000 0.000 0.000 0.000 0.003 0.000 0.000
[0.000] [0.000] [0.000]* [0.000] [0.002]* [0.000]**  [0.002]
Medium Firm 0.030 0.055 0.011 0.060 -0.106 0.029 -0.007
[0.016]*  [0.028]* [0.017] [0.0201*** [0.112] [0.024]**  [0.086]
Large Firm 0.065 0.069 0.060 0.106 -0.204 0.054 0.036
[0.020]*** [0.036]* [0.022]*** [0.025]*** [0.146] [0.019]***  [0.099]
State unemployment rate 0.007 0.019 -0.004 -0.002 0.010 -0.006 -0.011
[0.005] [0.009]**  [0.005] [0.006] [0.034] [0.004] [0.023]
New Employer 0.005 -0.007 0.016 -0.002 -0.104 0.011 0.160
[0.016] [0.030] [0.017] [0.020] [0.140] [0.014] [0.107]
Union member 0.135 0.143 0.142 0.058 0.206 0.128 -0.042
[0.042]*** [0.068]** [0.034]***  [0.045] [0.143] [0.028]***  [0.106]
Female*Union member 0.007
[0.070]
Public Sector -0.250 -0.126 -0.224
[0.055]*** [0.058]** [0.045]***
Public Sector*Union member -0.159 -0.024 -0.178
[0.077]**  [0.093] [0.061]***
Female*Public sector*Union member 0.130
[0.108]
Female*Public sector 0.129
[0.071]*
Number of promotions 0.129 0.204 0.085 0.111 0.498 0.070 0.159
[0.015]*** [0.023]*** [0.013]*** [0.015]*** [0.092]*** [0.010]*** [0.059]***
Number of promotions *Public sector 0.007 -0.019 -0.007
[0.037] [0.043] [0.029]
Number of promotions *Union member -0.059 -0.09 -0.068 -0.052 -0.301 -0.051 0.035
[0.036] [0.090] [0.029]**  [0.058] [0.123]** [0.023]**  [0.071]
Number of promotions *Public sector*Union member 0.099 -0.174 0.115
[0.060]* [0.1210]  [0.048]**
Number of promotions *Female 0.011
[0.021]
Number of promotions *Female*Union member -0.031
[0.083]
Number of promotions *Female*Public sector -0.031
[0.051]
Number of promotions *Female* Public sector*Union -0.284
member [0.109]***
R2 0.03 0.04 0.04 0.04 0.15 0.06 0.05
N 16,168 7,111 9,057 5572 1,539 7,795 1,262

Notes: In addition, all regression include industry dummies and occupational task measures. * p<0.1; ** p<0.05; *** p<0.01
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Table A.5. Early-Career Promotion and Real Wage Growth (LogRealWage;—LogRealWage ;) (Covered)

Female Male
ALL Female Male Private  Public  Private  Public
Changet-1tot: Covered' 0.029 -0.003 0.048 -0.011 -0.036  0.048 0.018
[0.021] [0.033] [0.028]* [0.045] [0.052] [0.030] [0.109]
Public sectoremployeeJr 0.001 0.036 -0.014 0.018 0.046 -0.091  0.071
[0.039] [0.056] [0.055] [0.092] [0.092] [0.079] [0.126]
Public sectoremployee*covered’r -0.053 -0.222 0.062 -0.296  -0.091 0.122 0.092
[0.076] [0.122]* [0.098] [0.223] [0.182] [0.142] [0.253]
Promoted 0.059 0.073 0.06 0.075 0.026 0.057 0.136
[0.020]*** [0.022]*** [0.022]*** [0.023]*** [0.070] [0.021]*** [0.112]
Promoted and is.. currently is covered 0.032 0.01 0.026 0.007 0.068 0.063 -0.09
[0.051] [0.093] [0.053] [0.095] [0.123] [0.056] [0.182]
female, is currently covered within public sector 0.012 0.03
[0.163] [0.153]
female and is covered -0.028
[0.110]
female 0.013
[0.028]
currently in public sector 0.012 -0.034 0.009
[0.061] [0.071] [0.064]
female and is currently in public sector -0.042
[0.097]
R2 0.02 0.04 0.03 0.04 0.11 0.03 0.09
N 3,877 1,627 2,250 1,366 261 2,006 244

Notes: tPossible values for a change in unionismor sector are -1, 0, and 1.
Promotion and promotion interactions are 0/1 dummies. * p<0.1; ** p<0.05; *** p<0.01
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Table A.6. Mid-Career Promotion and Real Wage Growth (LogRealWage; —LogRealWage ., ) (Union Member)

Female Male
ALL Female Male Private Public Private  Public
Changet-1 tot: Union member 0.072 0.095 0.055 -0.017 0.179 0.074 0.006
[0.024]*** [0.045]** [0.025]**  [0.042] [0.109] [0.026]*** [0.073]
Public sector employeef -0.065 -0.093 -0.019 -0.013 -0.033 0.045  -0.024
[0.035]*  [0.056]* [0.043] [0.051] [0.162] [0.062] [0.113]
Public sector employee*union member’ -0.079 0.000 -0.109 -0.126 0.061 -0.090 -0.127
[0.069] [0.140] [0.070] [0.140] [0.344] [0.125] [0.151]
Promoted 0.118 0.131 0.095 0.077 0.305 0.087 0.085
[0.019]*** [0.028]*** [0.016]*** [0.018]*** [0.111]*** [0.014]*** [0.078]
Promoted and is.. currently a union member 0.010 -0.097 0.014 -0.057 -0.323 -0.002  0.076
[0.047] [0.158] [0.038] [0.100] [0.225] [0.037] [0.118]
female, and is currently a union member in public sector  -0.201 -0.190
[0.163] [0.201]
female and is a union member -0.098
[0.136]
female -0.017
[0.028]
currently in public sector -0.04 -0.002 -0.047
[0.048] [0.065] [0.038]
female and is currently in public sector 0.036
[0.071]
R2 0.01 0.02 0.02 0.02 0.06 0.03 0.02
N 10,842 4,565 6,277 3,540 1,025 5,350 927

Notes: tPossible values for a change in unionismor sector are -1, 0, and 1.
Promotion and promotion interactions are 0/1 dummies. * p<0.1; ** p<0.05; *** p<0.01
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