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1 Introduction

A well-established result in the empirical literature on the gender wage gap
is that a signi..cant portion of this gap results from employer discrimination.
This is a result that has been documented for most countries, see Blau and
Kahn (1992 and 1996) for surveys. Most of the existing studies that try
to estimate the unexplained portion of the gender wage gap are based on a
sample of male and female workers and attempt to explain their wages by
their observable characteristics, such as accumulated human capital (years
of schooling and years of work experience) and other factors (such as marital
status and labor supply) believed to infuence wages. A common result is
that these characteristics explain about half of the dicerences in wages be-
tween women and men. The remaining portion of the wage gap is then often
attributed to employer discrimination.

One natural candidate for explaining at least part of the unobserved dizer-
ence in wages across gender is occupational segregation. There exist a gen-
eral understanding that occupational segregation is present and that females
are gathered disproportionally in occupations with lower earnings. However,
there is no agreement on the cause of these outcomes and two contradicted
theories have been given in the literature. The ..rst line argues that females
are gathered disproportional in occupations with low earnings due to mar-
ket discrimination and the second line argues that it is due to a self-sorting
mechanism. Unfortunately, it has proven very di¢cult to empirically test
these two competing theories.!

Even if it is di€cult to establish the reasons for occupational segregation
by gender, it may still be important to assess the impact of this kind of
segregation on both wages and wage gaps. Recently, there have been a
large number of studies devoted to empirically determining the impact of
the density of females (FEM) in a certain occupation on individual wages,
see for instance Bayard et al (1999), Macpherson and Hirsch (1995), Sorensen
(1990), Sorensen (1989), England et al (1988) and Johnson and Solon (1986)

1The problem is similar to the one of the existence of dual labor markets. Dickens
and Lang (1985) presents a model, which they argue is able to test the human capital
theory against the dual labor market theory. However, there is no general agreement on
the validity of their claim. Their model is able to test dicerence in wage distributions
between a primary and a secondary labor market but not the reasons for the presence of
this dizerence.



for applications on U.S. data, Baker and Fortin (1999) using Canadian data,
Miller (1987) using data from the U.K. and le Grand (1991) using Swedish
data. The results from these studies are mixed but most of them suggest
that there is a signi..cant and negative relationship between proportion of
females in an occupation and wages.?

The objectives with this paper are as follows. First, we will obtain estimates
of the emect of occupational segregation on male and female wages in Swe-
den and we will also compare our estimates with those reported in previous
studies. Secondly, we will address the question of endogeneity of the FEM -
variable. This issue has received little attention in the previous literature.
Third, we will test whether the returns to accumulated work experience for
women dizer across occupations. Fourth, we are interested in analyzing what
fraction of the observed gender wage gap is due to dicerences in endowments
(usually referred to as the “explained” gender wage gap), occupational segre-
gation and unobserved factors (of which labor market discrimination might
be one).

A potential problem with most of the previous studies in this area is that
they assume that occupational attainment can be treated as exogenous, i.e.
there is no correlation between the density of females in an occupation and
the error term in the wage equation.® As argued by Macpherson and Hirsch
(1995), there exist at least two reasons for why the exogeneity assumption
may be false. First, if men and women with higher unmeasured skills (cap-
tured by the error term in the wage equation) are more likely to be sorted
into male jobs and those with lower skills into female jobs, then the exo-
geneity assumption will obviously be violated.* Second, the error term may
also capture unobserved taste dimerences among workers. To illustrate this
point, some female workers may foresee future work interruptions due to
childbearing and thus prefer part-time jobs or jobs where the wage ”penal-
ty” for absence from work is low. Based on this argument, we would observe

2A problem which is neglected in many of these studies (i.e. in Bayard et al (1999),
Sorensen (1990), le Grand (1991), Miller (1987) and Johnson and Solon (1986)) is the fact
that the standard errors from OLS estimation are biased since the error term is correlated
across workers within occupations, see Moulton (1990). It is therefore did¢cult to assess
the signi..cance of the results in these studies.

3Exceptions include Macpherson and Hirsch (1995), Sorensen (1989) and England et
al (1988).

4Note that this kind of sorting may result from employer discrimination.



a concentration of female workers in these types of jobs, which may also pay
lower wages. It is again clear that the assumption of no correlation between
the density of females in an occupation and the error term can be violated.
To avoid the potential problem with endogeneity, Macpherson and Hirsch
(1995) use longitudinal data covering the period 1983 to 1993 and apply a
.xed-eaects estimator.®> The advantage with such a procedure is that it dif-
ferences out any time-invariant unobserved (and observed) variables. Under
the assumption that only the time-invariant portion of the error terms are
correlated with FEM, this procedure yields unbiased estimates of the ecect
of FEM on wages. A serious problem with this approach, however, is the
fact that few workers change their occupational status over time and only a
small subsample of occupational movers identify the coe@cient. Further, the
movers may constitute a non-representative portion of the sample, they may
for example be younger and clustered in low-skill jobs.

Bearing in mind the potential problems with the usage of panel data in this
type of study, we instead suggest the use of a dicerent approach. We aggre-
gate the F EM-variable into three categories depending on the proportion of
women in the occupation: male dominated (less than 33 percent females),
intermediate (between 33 and 66 percent females) and female dominated
(more than 66 percent females). Non-random selection into an occupation is
controlled for by estimating an ordered probit model in the ..rst stage and in-
cluding a selection correction term in the second stage wage equations.® The
main advantage with this approach is that it allows us not only to estimate
the wage erect of female density in any given occupation, but it also enables
us to estimate the unexplained gender wage gap within a given occupation
and how this gap varies across occupations. In addition, we can also test
whether the returns to accumulated human capital dixer across both gender
and occupations. For example, if most female workers choose occupations
where the wage ”penalty” for work absence is low, we may expect fatter age-
earnings pro..les for women in female dominated jobs. The main problems
with our approach are ..nding valid instruments for occupational choices and

SEngland et al (1988) apply a similar strategy on a sample taken from the National
Longitudinal Survey.

®This approach is an extension of the approach taken in Sorensen (1989), who rely on
a bivariate probit approach. Our approach allow us to disaggregate the FEM-variable to
any desired level, while this is not possible in Sorensen’s approach and her results may be
sensitive towards this aggregation.



the importance of aggregation. Concerning the ..rst problem, it is in gen-
eral di€¢cult to obtain observable characteristics that infuence occupational
choice while at the same time have no impact on wages. In this paper, we use
information on the number of children and age as instruments.” The second
concern is how sensitive our results are towards the degree of aggregation we
pursue. In order to assess this point, we provide estimates from two dicerent
speci..cations that dizer only in the number of occupational groups.

Our main results can be summarized as follows. We ..nd that FEM has a
signi..cant and negative ecect on female wages in Sweden, but only a small
and insigni..cant eaect on male wages. The negative ecect that we ..nd for
Swedish females is about half of what Macpherson and Hirsch (1995) found
for U.S. data. Hence, the results con..rm the hypothesis that the higher
wage equality in Sweden compared to the U.S. implies a lower wage penalty
of job femaleness in Sweden than in the U.S. We also found support for the
hypothesis that workers self-select themselves into dicerent occupations, as
the inclusion of the correction terms for self-selection has a signi..cant impact
on the results. We also found evidence of substantial heterogeneity in the
gender wage gap. For example, in male dominated occupations, the unex-
plained wage gap is about 0.018 (and not signi..cant). This is signi..cantly
smaller than the estimate (0.121) obtained in female dominated occupations.
The results also show that the female coe@cient for work experience is about
60 percent higher in male dominated occupations compared to female domi-
nated occupations. The experience-earnings pro..les for women in these two
occupational groups shows a much steeper earnings pro..le for women in
male dominated occupations. This result is in line with one of the competing
theories explaining occupational segregation, which argues that individuals

"We expect that number of children is a more valid instrument for women since they are
more likely to base their occupational choice on expected number of children than men.
This implicitly assumes that there is a strong correlation between expected and actual
number of children and that number of children has no impact on wages, conditional upon
occupation. We believe that these assumptions are valid. Concerning the use of age as an
instrument, we note that, once control for actual work experience is included in the wage
equation, there is nothing in human capital theory that predicts age to be a determinant
of wages. Overidenti..cation tests reported in the result section suggests that our choice
of instruments appear to be valid. It should also be noted that Sorensen (1989) does not
provide a discussion about choice of instruments and her exclusion restrictions seem quite
arbitrary. She relies on job characteristics such as work conditions and type of education
required to perform the job.



who expect labor force intermittence will choose occupations in which the
penalty for intermittence is lowest. Finally, we showed that ignoring oc-
cupational dizcerences in labor market may substantially overestimate the
unexplained gender wage gap, as much of this dicerences can be explained
by wage dicerences across occupations jointly with occupational segregation.

Section 2 of this paper provides a discussion of theories on occupational
segregation used in the empirical literature trying to explain occupational
segregation and the gender wage gap. Section 3 describes the data and
sample used in this study. The empirical speci..cation is presented in Section
4 while the results are presented in section 5. A ..nal section contains a
summary of the paper.

2 Theories on Occupational Segregation

In the empirical literature there is a general understanding that occupational
segregation is present and that females are gathered disproportional in oc-
cupations with low earnings. However, there is no agreement on the cause
of these outcomes and two contradicted theories have been given in the lit-
erature. The ..rst line argues that females are gathered disproportional in
occupations with low earnings due to market discrimination and the second
line argues that it is due to a self-sorting mechanism.

One theoretical explanation of market discrimination is sometimes referred
to as the crowding hypothesis, Bergman (1974). The crowding model states
that employer’s discriminate against females by excluding them from occu-
pations considered being male jobs. These jobs are reserved for males and
few women have the opportunity to get a work in these jobs. Females are
crowded into other occupations, referred as female jobs. Wages in these jobs
are lower because of an increasing supply of women in the labor market and
because there are few female jobs. The model assumes that females and
males have the same characteristics and without discrimination they would
be paid equally. Thus, because of discrimination males and females are seg-
regated into dicerent occupations. Occupations considered being primarily
female occupation pay less than occupations considered being primarily male
occupation despite the fact that all workers are quali..ed for both types of
occupations.



The quality sorting hypothesis, Macpherson and Hirsch (1995), is another
explanation of market discrimination used in the literature. If females but
not males are crowded into low earnings jobs only due to discrimination, then
the gender composition of a job becomes an index of labor quality for males
and, to a smaller degree, for females. Males who are relatively less productive
accept low earnings work in primarily female occupations. Over time, low
earnings occupations, crowded by females, would attract relatively less pro-
ductive males and loose high productive females. Thus, over time we should
observe workers with lower productivity and wages in these occupations.

For the non-discriminating line, Polachek (1981 and 1985) argue that individ-
uals who expect labor force intermittence will choose occupations in which
the penalty for intermittence, atrophy or depreciation of human capital, is
lowest. These occupations will have high starting wages and fat earnings
pro..les.

Other explanations for occupational segregation that have appeared in the
literature includes among others Becker (1985) who argues that females who
expect to spend a lot of time at home choose a job that demands relatively
less emort. Other authors, such as Murray and Atkinson (1981), Forgionne
and Peters (1982) and Filer (1985), have shown that females have a preference
for non-economically working conditions while males thinks more in economic
terms.

3 Data

The data used in the empirical analysis is drawn from a cross-section of the
Swedish Household Income Survey (HINK) complemented with information
on occupational segregation taken from the 1996 Labor Force Surwey. Both
of these data sources are supplied by Statistics Sweden. HINK provides
information on labor market activities and incomes for a random sample
of Swedish households, and approximately 7,000 households are interviewed
each year. In this paper we use data from the 1997 survey. An interesting
feature of this data set is the possibility of matching individual records with
wage information provided by employers. The hourly wage rates obtained in
this fashion correspond to the workers’ contracted wages and do not suzer
from the usual measurement errors which are common in self-reported wages.



The wage information is available for all publicly employed workers as well
as for the majority of privately employed workers.®

We limit the analysis to individuals aged 18 to 65 and to those individuals
who are not self-employed. After these selections we are left with 3,995
females and 3,625 males.

To construct the FEM-variable which measures the proportion of work-
ers who are women in a given occupation, we used information from the
Labor Force Survey. In HINK we have information about the individuals’
occupation at a two-digit level, and we can distinguish between 38 dicerent
occupations in the data.® In the second part of the empirical analysis where
we estimate models controlling for self-selection into occupations, we split
occupations into male dominated, female dominated and integrated follow-
ing the conwvention in the literature, see Hakim (1998) and Jacobs (1995).
Speci..cally, we de..ne occupations with less than 33 percent women as being
male dominated occupations and occupations with less than 33 percent men
form the female dominated category. The remaining occupations form the
integrated occupations category.

Explanatory variables used in the empirical analysis include information on:
the highest educational degree each person has obtained, actual years of work
experience, area of living (urban areas, medium-sized cities or the country-
side), marital status and hours of work. In addition to these variables, we
included information on number of children and age, acting as instruments,
in the ordered probit model.

In Table 1 we present descriptive statistics for females and males by occu-
pational type. For women, we observe higher average wage rates in male
dominated and intermediate occupations than in female dominated occupa-
tions. Despite this, women in the latter occupational group have on average

8Since wages were not available for all privately employed workers, our sample con-
tains a higher concentration of publicly employed workers than what is observed in the
population. To test if our results were sensitive towards this, we estimated models with
and without sample weights. We found that there were virtually no diaerence in the re-
gression estimates and we are therefore con..dent that our results are not driven by the
non-representative nature of our sample.

9Details about type of occupation and the proportion of women in each occupation is
provided in Table A3 in Appendix.



higher education. We also observe a signi..cant dicerence in the proportion
of women working full-time. Among females in male dominated occupations,
77 percent work full-time (more than 1,500 hours per year). Among females
in female dominated occupations, this ..gure is only 48 percent. Itis interest-
ing to note that this pattern cannot be observed for male workers con..rming
the traditional view that male labor supply is less fexible than female labor
supply. Finally, we also see from Table 1 that males in female dominated oc-
cupations are highly educated as 50 percent has a college/university degree,
compared to only 8 percent in male dominated occupations.

4 Econometric Speci..cation

The relationship between wages and gender composition can be estimated
by

Inwi =""X; +£FEM; + (A +") 8i2W (1a)

Inwi =""X; + £"FEM; + (AT’ +"") 82 M (1b)

where W denotes the set of women in the sample and M denotes the set of
men. Further, i =1;::;NY for women and i = 1;::;; N™ for men. Subindex
i denotes individuals and subindex k denotes occupations. The last two
terms of the abowe relationships concerns the error structure of the model.
Unobserved occupational-speci..c ecects are assumed to be captured in Ay,
while "; is an individual-speci..c disturbance term, refecting ecects of unob-
servable variables that vary across individuals. It is assumed that: (1) the
sequence {"i} consists of normal i.i.d. random variables with mean zero and
a constant variance %2; (2) Ak is normally distributed with mean zero and a
homoscedastic variance %2: Further, In w; is the natural log of hourly earn-
ings for individual i and X; includes controls for highest education attained,
work experience, marital status, area of living and labor supply; FEM,; is
the concentration of women in worker i’s occupation. As argued by Moulton
(1990), Macpherson and Hirsch (1995) and Baker and Fortin (1999), esti-
mating the above equations with OLS vyields biased standard errors since a
part of the error term (Ay) is correlated across workers within occupations.
To obtain correct standard errors we apply a random exects estimator to the
model in equations (1a) and (1b).



Howewer, as was argued in the introduction, there exists plausible reasons
for assuming that FEM is endogenously determined. If this is the case, the
estimates from equations (1a) and (1b) are not valid. The approach that we
adopt in this paper, which controls for this type of potential misspeci...cation,
is to estimate a version of Heckman’s two-step estimator. In the ..rst stage, we
estimate an ordered probit model that determines the probability of choosing
a speci..c type of occupation (that is, male dominated, female dominated or
an intermediate occupation). The parameters from the ordered probit are
then used to form a selection correction term (similar to Heckman’s lambda)
that is added to the regression equation in the second stage. Formally, the
model can be speci..ed as follows:

FEMG = °jZij+’ij
FEMij = k if 1, <FEM] - 1

where k = 0;1;2and %, <
3 - 3 -
A B i BiZi i A B BiZi )
Jijk =
© Bk i ﬁJZ,J i © Bkil i BJZU
Inwijk =_ijijk+@jkEijk+"ijk @)

ik ~ id: N(0, %)
i ~ 1id:N(0,1)

where subindex j denotes gender (j = w or m). Further, A and © are
the standard normal probability density function and distribution function,
respectively. The ’s are unknown parameters to be estimated jointly with
°; and retect threshold values for moving through the occupational choice
decision. It is further assumed that "jjk and “; are correlated with correlation
coeCcient %. Asis the case in a standard Heckman model, the standard errors
of the estimates equation (2) needs to be adjusted.
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5 Empirical Results

This section is divided into two subsections. In the ..rst, we present results
based on equations (1a) and (1b) above. In the second subsection, we present
results based on equation (2), which are corrected for self-selection.

5.1 Results without controlling for self-selection

The results from estimation of equations (1a) and (1b) above are presented
in Table 2. In the ..rst column we present estimates of the ecect of FEM
on male and female wages without including any other controls. The re-
sults show a negative but not signi..cant ecect of FEM on female wages
(-0.102) and a positive exect on male wages (0.061). The results for males
can to a certain extent be explained by the fact that males in female dom-
inated occupations have on average much higher education than males in
male dominated occupations (see Table 1). For females, there is a negative
ecect, despite the fact that female workers in female dominated occupations
also have higher education. One likely explanation for the negative exect
howevwer is the fact that 77 percent of women in male dominated occupations
work full-time while this ..gure is only 48 percent in female occupations. A
larger negative ecect of FEM on wages for females than for males was also
found in Macpherson and Hirsh (1995).10

In column two of Table 2 we report estimates of a version of equations (1a)
and (1b) above when we include controls for observable individual character-
istics. When we add these controls, the negative ecect on female wages drop
to -0.091, but it is now signi..cant (the p-value equals 0.076). For males, the
coeCcient is also negative, -0.013, but not signi..cantly dicerent from zero.
These results indicates that the negative ecect on wages from female con-
centration in occupations, which has been shown to exist in the U.S., also
exists in Sweden but the exect is smaller.!' As was argued earlier, this is an
expected result, in part due to the compressed Swedish wage distribution.

19Their estimates (without any controls) were -0.2305 and -0.0375 for females and males,
respectively.

11 Macpherson and Hirsh (1995) report that the ecect in their ”base” speci..cation, which
is the one most similar to ours, is -0.172 for females and -0.139 for males (Table 5, page
445).
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5.2 Results with controls for self-selection

In Table 3 we present results from the ordered probit. The entries in the
.rst two columns refer to the results for males, while the last two columns
show results for females. The results show that education and occupational
choice is strongly correlated and that the probability of working in a female
dominated occupation is higher for those with higher education. This results
holds for both males and females. As expected, the exect of work experience
Is the opposite of that of education. However, it is only signi..cant for males.
Males living in urban areas (i.e. Stockholm, Goteborg or Malmé) have a
higher probability of working in female dominated occupations than other
men. For women, we observe the opposite, namely that women who lives in
urban areas are more likely to work in male dominated occupations. This
suggests that occupational segregation is more signi..cant in the countryside,
perhaps because (occupational) traditions are more important there than in
larger cities. Marital status does not have any signi..cant impact on either
male or female occupational choice. Finally, we note that labor supply has no
impact on occupational choice among men, but a signi..cant eaect on females’
choices. The negative coe€cient implies that women who work full-time are
more likely to work in a male dominated occupation.

Regarding the ewzects of the instruments on occupational choice, we see that
number of children has a negative ecect for males and a positive ecect for
females. The estimate for males has a p-value of about 0.13, and implies that,
everything else held constant, males with many children are more likely to
hold a job in a male dominated occupation. For females, the estimate in
column three implies the opposite, namely that females with many children
are more likely to hold a job in a female dominated occupation. These results
are not surprising. For instance, assuming that the age-earnings pro..le for
women is fatter in female dominated occupations, the wage penalty of work
absence is lower in these jobs. We would then expect women with many
children (and therefore with more work absence) to prefer these types of jobs
rather than jobs where the wage penalty is bigger (as in male dominated
jobs). As a second instrument we include age. The reason for including this
variable is the assumption that occupational segregation is more pronounced
among older cohorts than among younger ones. This is also con..rmed in
Table 3, which shows that men and women from older cohorts are more
likely to possess jobs in segregated occupations. In the very last portion of

12



Table 3, we report values of likelihood-ratio tests, which clearly reject the null
hypothesis that the instruments have no signi..cant impact on occupational
choice.

Table 4 contains the wage estimates for females. The results in the ..rst
two columns refer to male dominated occupations, while columns three and
four show the results for integrated occupations and the last two columns
show estimates for females working in female dominated occupations. For
all categories, the estimates regarding highest educational attainment (i.e.
high-school degree or a college/university degree) are all insigni..cant. This
suggests that, everything else equal, wages among women with a high-school
degree (or a college degree) are not signi..cantly dicerent from wages among
women with less schooling.

One of the competing theories explaining occupational segregation argues
that individuals who expect labor force intermittence will choose occupations
in which the penalty for intermittence is lowest (see for instance Polachek
(1981 and 1985)). These occupations will have high starting wages and fat
earnings pro..les. An implication of this theory is that women (who expect
more frequent labor force intermittence) choose female dominated occupa-
tions because the penalty for intermittence is lower in these occupations than
in male dominated occupations. Whether the earnings pro..les are indeed
tatter in female dominated occupations is an empirical matter. The results
in Table 4 lends some support for this hypothesis since the coe€cient for
work experience is about 60 percent higher in male dominated occupations
compared to female dominated occupations. The experience-earnings pro..les
for women in these two occupational groups are shown in Figure 1, which
clearly shows a much steeper earnings pro..le for women in male dominated
occupations.

Concerning the remaining covariates in the wage equations, we ..nd that
women in urban areas (Stockholm, Goteborg and Malmd) have on aver-
age higher wages. There is a signi..cant wage premium to marriage and of
working full-time for women in integrated occupations. Finally, the selec-
tion correction variable, lambda, is not signi..cant suggesting no support for
the hypothesis that women self-select themselves into dicerent occupations.
Hence, we cannot reject the hypothesis that women are randomly allocated
into dinerent occupations.

13



Table 5 contains the wage estimates for males. Owerall, most of the results
are in accordance with our prior expectations. The results regarding the ef-
fects of human capital imply higher return to education in male dominated
occupations and higher return to work experience in female dominated occu-
pations. Further, there is a signi..cant, negative wage ecect of being single in
integrated occupations and a signi..cant, positive ecect of working full-time.
Howewer, contrary to the results for females, we ..nd that the selection cor-
rection variable is signi..cant, suggesting that men self-select themselves into
dizerent occupations.

To test whether our choice of instruments is valid, we report the p-values for
these variables when they were included in the wage equation. To achieve
identi..cation (without relying on the non-linear nature of the model), we
included them separately. For women, the p-values for age strongly suggest
that age can serve as an instrument. However, regarding number of children,
the p-values are high in both male dominated and female dominated occu-
pations, but not so in intermediate occupations (where the p-value equals
0.039). This may suggest that part of our identi..cation does not rely on a
proper set of instruments. Perhaps as a consequence of poor instruments,
none of the selection correction terms are signi..cant for females and our re-
sults are not sensitive to the inclusion of these terms. For males however,
both age and number of children appear to be valid instruments.

The entries in Table 6 shows observed, explained and unexplained (log) wage
gaps across occupations and gender. The ..rst two rows show the dicerence
in log-wages for females in male dominated versus female dominated occu-
pations. The observed dicerence is 7.3 percent. However, as shown in the
second column, the explained gap is negative, -0.057. This means that women
in female dominated occupations have, on average, more accumulated human
capital and that, based on this, the wage gap should be negative. This also
means that the part of the wage dicerence that is unexplained is larger than
the observed one. The unexplained gap is estimated to equal 0.131, implying
a wage penalty of working in female dominated occupations for women of
about 13 percent.

The ..gures for male workers are presented in the second set of rows in Table
6. As was shown in Table 1, male wages are higher in female occupations
compared to male occupations, mostly due to dicerences in educational levels
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between the two groups. This is also shown in Table 6, which states that
a large fraction (about 85 percent) of the observed wage dicerence can be
explained by dicerences in observable characteristics.

In the last set of results in Table 6, we present observed, explained and un-
explained gender wage dicerentials in the three occupational groups. The
observed gender wage gap is smallest (2.6 percent) in male dominated occu-
pations and largest in female dominated occupations (16.7 percent). As is
shown in the last column, most of the observed wage dicerence is attributed
to unobserved factors (of which labor market discrimination may be one).
In both male and female dominated occupations, about 30 percent of the
observed wage gap can be “explained” by dicerences in observable charac-
teristics (such as accumulated human capital and labor supply) and about
70 percent remains unexplained. It is interesting to observe that there exists
substantial heterogeneity in the gender wage dicerentials across occupational
groups. This is an observation that, surprisingly, has received little attention
in the literature. Another interesting implication of our results on the gender
wage gap is that the unexplained portion of this gap is not smallest in occu-
pations with an equal gender distribution. This would suggest that policies
such as ac¢rmative action would have only limited ecect on the unexplained
wage gap.

5.3 Decomposing the gender wage gap

Using our approach to estimate the gender wage gap enables us to decompose
this gap into three mutually exclusive parts: dicerences in endowments, dif-
ferences in occupational structure and dicerences in rewards to endowments.
Formally, this can be written as:

X

Inw,, i Inw,, = Yo (Zm i Zm e " +
(3 e Zre D" +
i2J
ymaZFa®" § Y
i2J

where the ..rst_term on the right hand side measures dicerences in endow-
ments (Z{" j Z}\¥), the second measures dicerences in occupational structure
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(%ﬂ i %) and the last one measures the gap due to unexplained factors
(P § U7). The %’s are proportions of workers (men or women) in occupa-
tion i, and there is a total of J dicerent occupations.

The results of this decomposition is reported in Table 7 for four dicerent
speci..cations. In the ..rst column, we show the results from a model (esti-
mated by OLS) which does not allow occupational structure to asect wages.
In this case, 30 percent of the observed (log) wage gap between men and
women can be explained by dicerences in endowents (primarily education
and experience) and 70 percent of the gap is left unexplained and in much
previous work, this is attributed to labor market discrimination. In coulmn
two, we show how false that conclusion is. The entries in this column are ob-
tained by estimating separate wage regressions for three occupational groups.
The results from this shows that the gap which is due to unexplained factors
drop substantially, from 70 percent to about 40 percent. We can further infer
from the results that about 40 percent of what was earlier attributed to unex-
plained factors (discrimination) is simply due to dicerences in occupational
structure.> Hence, it is important to control for occupational dicerences
when making inference about the gender wage gap, and neglecting to do so
might yield overestimated unexplained wage gaps. Columns three and four
shows results when non-random selection into occupations are controlled for
and they show a simlar picture as the results in column two.

5.4 Robustness of the results

In an attempt to explore the robustness of our results towards the assumption
of aggregation of the F EM-variable we have estimated a model in which
we aggregated the FEM-variable into four groups instead of three.’* The
results from this sensitivity analysis are found in Table A2 in appendix. It
would also have been interesting to test how sensitive our results are towards
dicerent assumptions regarding the set of instruments. However, due to

12Note however that part of the occupational structure may be the outcome of a dis-
criminatory process.

133peci..cally, we de..ne occupations with less than 25 percent women as being male
dominated occupations and occupations with less than 25 percent men form the female
dominated category. The remaining occupations form two ”’semi-integrated” occupations,
one consisting of occupations with 25-50 percent men and one consisting of 25-50 percent
women.
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limited information on individual, observable characteristics included in the
data, we are unfortunately restricted in our ability to rigorously test these
assumptions.

In Table A2 we present observed, explained and unexplained (log) wage gaps
across occupations and gender. The entries in this table should be compared
to the ones in Table 6. We ..nd a larger wage gap between male and female
dominated occupations for women. Given the construction of the groups, this
is not surprising. For males, we ..nd a smaller observed wage gap between
male and female dominated occupations, but the unexplained gap is similar
to that reported in Table 6. Regarding the gender pay gap, the entries in
Table A2 show the same pattern as in Table 6. The wage gap is smallest in
male dominated occupations and largest in female dominated occupations.
Overall, the results in Table A2 are of similar magnitudes as the ones in
Table 6 suggesting that our results in Table 6 are robust towards aggregation
of the F EM -variable.

6 Conclusions

The purpose of this paper has been to study if there exists any wage penalty
for working in occupations which are characterized by a high concentration
of female workers in Sweden. The negative exect for women is however lower
than what has been reported for the U.S., a result which is expected given
the high degree of wage equality in Sweden compared to the U.S. We have
also extended previous work in this area by estimating a framework that
accounts for workers self-selection into dicerent occupations. The inclusion
of correction terms for self-selection was shown to have a signi..cant impact
on the results. Within this framework, we found that the unexplained wage
gap for females between male and female jobs is about 13 percent. For males,
we found evidence of a small and insigni..cant gap.

Our results also showed that the female coe®cient for work experience is
about 60 percent higher in male dominated occupations compared to female
dominated occupations. The experience-earnings pro..les for women in these
two occupational groups shows a much steeper earnings pro..le for women in
male dominated occupations. This result is in line with one of the competing
theories explaining occupational segregation, which argues that individuals
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who expect labor force intermittence will choose occupations in which the
penalty for intermittence is lowest.

Finally, we used our model to investigate how the gender wage gap dizers
across occupational groups, and found strong indications of a small and in-
signi..cant (2.6 percent) gender wage gap in male dominated occupations
and a signi..cant gap (16.7 percent) in female dominated occupations. Most
of the observed wage dicerence across all occupational groups is attributed
to unobserved factors (of which labor market discrimination may be one).
In both male and female dominated occupations, about 30 percent of the
observed wage gap can be “explained” by dicerences in observable charac-
teristics (such as accumulated human capital and labor supply) and about
70 percent remains unexplained. The heterogeneity in the gender wage dif-
ferentials across occupational groups which we ..nd support for in this paper
suggests that a€¢rmative action policies will only have limited ecect on the
unexplained wage gap.
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Table 1. Descriptive Statistics by Occupational Type.

Women
Male Dominated | Intermediate | Female Dominated

Occupation Occupation Occupation
Characteristics Mean Std Mean Std | Mean Std
Wage per hour (1997 SEK) 107.7 28.4 106.1 316 ] 99.3 22.2
High-School 0.53 - 0.60 - 0.67 -
College/University 0.13 - 0.16 - 0.20 -
Work experience 18.9 10.1 21.3 106 | 20.4 10.1
Living in urban areas 0.31 - 0.39 - 0.29 -
Living in medium- 0.37 - 0.37 - 0.39 -
sized cities
Prop. single 0.18 - 0.15 - 0.15 -
Prop. working full-time 0.77 - 0.67 - 0.48 -
Number of children 0.8 1.0 0.7 1.0 0.9 1.1
Age 40.3 10.7 43.1 108 | 425 10.8
Number of observations 332 1650 2013

Men
Male Dominated | Intermediate | Female Dominated

Occupation Occupation Occupation
Characteristics Mean Std Mean Std | Mean Std
Wage per hour (1997 SEK) 111.0 32.2 1248 49.2 | 1215 46.9
High-School 0.65 - 0.58 - 0.42 -
College/University 0.08 - 0.24 - 0.50 -
Work experience 23.2 12.2 225 119 ] 211 11.3
Living in urban areas 0.27 - 0.43 - 0.34 -
Living in medium- 0.41 - 0.37 - 0.40 -
sized cities
Prop. single 0.14 - 0.13 - 0.19 -
Prop. working full-time 0.76 - 0.82 - 0.78 -
Number of children 0.8 11 0.8 1.0 0.8 1.0
Age 41.8 11.0 428 10.8 | 43.1 11.1
Number of observations 2073 1155 397
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Table 2. The Exect of Occupational Segregation on
Wages.

Speci..cation 1 Speci..cation 2
Variable Est. Std.err. Est Std.err.

Female densitity in occupation -0.102  0.078 -0.091 0.051

Male indicator interacted with  0.163 0.029 0.078 0.027
female densitity in occupation

Male 0.014 0.016 -0.109 0.026
Notes: Speci..cation 1 includes no controls for observable characteristics.
Speci..cation 2 includes controls for education, work experience, area of

living, marital status and labor supply. All these controls are interacted
with the Male indicator.
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Table 3. Ordered Probit Estimates.

Males Females
Variable Est. Std.err.| Est. Std.err.
Constant -1.548  0.159 1.131 0.123
High-School 0.215 0.053 | 0.506 0.048
College/University 0919  0.072 | 0.686 0.063
Experience -0.040 0.009 | -0.003 0.009
Experience?/100 -0.005 0.015 0.002 0.017
Living in urban areas | 0.148 0.053 | -0.142 0.048
Living in medium- 0.048 0.051 | -0.024 0.047
sized cities
Single -0.071  0.062 | 0.014 0.053
Working full time -0.033  0.050 | -0.536 0.040
Number of children -0.033  0.022 0.050 0.021
Age 0.047  0.006 | 0.006 0.004
1, 1.165  0.030 1.459 0.031
N 3,625 3,995
Ave. Log-Likelihood 0.8576 0.8730
LR-test! 63.0 (0.0001) 6.8 (0.033)

Notes: The dependent variable takes on three values: 0 if male dominated
occupation, 1 if intermediate and 2 if female dominated.

LR-test!: value of the LR-statistic when testing the instruments in the
selection equation, p-value in parenthesis (truncated for males).
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Table 4. Wage Equation Estimates for Females, by

Occupation.
Male dominated  Intermediate Female dominated
Variable Est. Std.err. Est. Std.err. Est. Std.err.

Constant 4.737 0.737 4.170 0.160 4.650 0.298
High-School 0.082 0.172 -0.086  0.133 -0.042 0.107
College/University 0.339 0.245 0.071 0.187 0.109 0.146
Experience 0.015 0.007 0.009 0.005 0.009 0.004
Experience2/100 -0.027 0.016 -0.016  0.010 -0.015 0.009
Living in urban areas 0.101 0.065 0.133 0.049 0.054 0.039
Living in medium- 0.040 0.041 0.012 0.033 0.010 0.025
sized cities

Single -0.097 0.045 -0.048 0.034  -0.027 0.029
Working full time -0.048 0.193 0.280 0.146 0.138 0.110
Lambda 0.178 0.412 -0.313  0.308 -0.350 0.322
Adj. R® 0.220 0.269 0.273

S 0.257 0.353 0.326
P-value for number 0.946 0.039 0.874

of children?

P-value for age® 0.972 0.347 0.646

Note: The dependent variable equals the logarithm of hourly wage rates. 2. P-value when
number of children was included in the wage equations. # P-value when age was included.
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Table 5. Wage Equation Estimates for Males, by

Occupation.
Male dominated Intermediate Female dominated
Variable Est. Std.err. Est. Std.err. Est. Std.err.

Constant 4,214 0.063 4532 0.132 4.882 0.391
High-School 0.038 0.025 0.014 0.046 -0.013 0.096
College/University 0.163 0.084 0.011 0.117 0.061 0.185
Experience 0.010 0.003 0.016 0.005 0.015 0.007
Experience2/100 -0.015 0.006 -0.025 0.010 -0.020 0.016
Living in urban areas 0.013 0.026 0.061 0.044 0.012 0.063
Living in medium- 0.020 0.022 0.007 0.041 -0.016 0.055
sized cities

Single -0.009 0.028 -0.092 0.046 -0.071 0.060
Working full time 0.136 0.022 0.231 0.039 0.090 0.056
Lambda -0.2%4 0.104 -0.288 0.106 -0.275 0.170
Adj. R® 0.265 0.279 0.387

S 0.320 0.388 0.354
P-value for number 0.531 0.579 0.540

of children?

P-value for age® 0.181 0.308 0.587

Note: The dependent variable equals the logarithm of hourly wage rates. 2. P-value when
number of children was included in the wage equations. # P-value when age was included.
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Table 6. Observed, Explained and Unexplained (log)

Wage Gaps.
Observed | Explained | Unexplained
Variable Gap Gap Gap
Females:
Male vs Female Dominated 0.073 -0.057 0.131
(0.013) (0.058) (0.061)
Males:
Male vs Female Dominated -0.068 -0.058 -0.011
(0.016) (0.066) (0.070)
Male-Female Wage Gaps:
Male Dominated 0.026 0.008 0.018
(0.013) (0.016) (0.025)
Intermediate 0.136 0.037 0.099
(0.011) (0.013) (0.023)
Female Dominated 0.167 0.047 0.121
(0.016) (0.013) (0.023)

Note: Standard errors are reported in brackets.

The explained wage gap is calculated as: (Xmd i de)bfd where
Xmd €quals average characteristics in male dominated occupations, and X4
equals average characteristics in male dominated occupations.
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Table 7. Decomposing the Gender (log) Wage Gap.

oLs?!

Observed log wage gap 0.107

Gap due to dicerences 0.032
in endowments (30%)

Gap due to occupational -
segregation

Gap due to unobserved 0.075
factors (70%)

OLS?

0.107

0.031
(29%)

0.031
(29%)

0.045

(429%)

Selection

Selection

Corrected Corrected
(3 groups) (4 groups)

0.107

0.021
(20%)

0.031
(29%)

0.055
(51%)

0.107

0.040
(37%)

0.021
(20%)

0.046
(43%)

—_——
OLS™:

Includes no control for occupational segregation.

OLS?: Includes control for occupational segregation.
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Appendix A:

Table Al. Observed, Explained and Unexplained (log)
Wage Gaps (OLS).

Observed | Explained | Unexplained

Variable Gap Gap Gap

Females:

Male vs Female Dominated 0.073 -0.015 0.089
(0.013) (0.003) (0.012)

Males:

Male vs Female Dominated -0.068 -0.139 0.071
(0.016) (0.013) (0.019)

Male-Female Wage Gaps:

Male Dominated 0.026 0.002 0.024
(0.013) (0.008) (0.014)

Intermediate 0.136 0.056 0.080
(0.011) (0.002) (0.010

Female Dominated 0.167 0.111 0.056
(0.016) (0.002) (0.010)

Note: Standard errors are reported in brackets.

The explained wage gap is calculated as: (Xiq i de)bfd where

Xmd equals average characteristics in male dominated occupations, and X¢q
equals average characteristics in male dominated occupations.
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Table A2. Observed, Explained and Unexplained (log)

Wage Gaps.
Observed Explained | Unexplained
Variable Gap Gap Gap

Females:
Male vs Female Dominated

Males:
Male vs Female Dominated

Male-Female wage gaps:

Male Dominated (0-25% women)
Intermediate 1 (25-50% women)
Intermediate 11 (50-75% women)
Female Dominated (75-100% women)

0.122 (0.017)

-0.020 (0.030)

0.005 (0.017)
0.123 (0.015)
0.110 (0.011)
0.147 (0.030)

-0.064 (0.095)

-0.005 (0.107)

0.012 (0.023)
0.012 (0.023)
0.036 (0.017)
0.060 (0.078)

0.186 (0.103)

-0.015 (0.122)

-0.007 (0.047)
0.111 (0.037)
0.074 (0.023)
0.087 (0.098)

Note: These ..gures are estimates based on a model with FEM divided into
four dizerent groups. The explained wage gap is calculated as: (Xind i de)bmd
Xmd equals average characteristics in male dominated occupations, and R¢qg
equals average characteristics in male dominated occupations
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Table A3. Occupational Speci..cation and Proportion
of Women in each Occupation.

Occupation Prop. of women
Science: Technical 0.111
Science: Chemical and Biological 0.612
Medicine, Health and Nursing 0.880
Education 0.703
Law 0.299
Religion, Journalist, Artist 0.581
Administration: Government and Business 0.465
Administration: Accounting, Clerical 0.906
Administration: Other 0.448
Sales: (business services, purchase, goods) 0.385
Sales: Other 0.542
Agriculture, Horticulture, Forestry: Management 0.117
Agriculture, Horticulture, Forestry: Workers 0.295
Wildlife Protection, Hunting and Fishing 0.038
Mining 0.027
Transport and Communication: Air, Sea, Other 0.189
Transport and Communication: Drivers, Delivery 0.077
Transport and Communication: Postal Servcie, 0.579
Telecommunication

Manufacturing: Textile 0.658
Manufacturing: lron and Metal 0.071
Manufacturing: Precision-tool 0.400
Manufacturing: Workshop and Construction 0.104
Manufacturing: Electrical 0.147
Manufacturing: Wood 0.146
Manufacturing: Painting and Varnishing 0.027
Manufacturing: Other Construction and Building 0.003
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Table A3. Continued.

Occuaption

Prop. of women

Manufacturing:
Manufacturing:
Manufacturing:
Manufacturing:
Manufacturing:
Manufacturing:
Manufacturing:

Graphics

Glass, Pottery, Tile
Dairy

Chemical Processing
Material Handling
Packing and Storage
Other

Services: Civilian Protection
Services: Lodging and Catering
Services: Caretaking and Cleaning
Services: Military

Services: Other

0.262
0.292
0.286
0.256
0.049
0.296
0.317
0.182
0.767
0.603
0.037
0.677
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