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We investigate how segregation of women and men into certain occupations, in-
dustries, firms and jobs within firms is reflected in the gender wage gap in the
Finnish manufacturing sector. Using a matched employer-employee data we eval-
uate wage differentials between men and women in similar occupation with the
same employer. This allows us to separate the effects of labour market segrega-
tion and differences in human capital and estimate the unexplained within-job
wage gap. We find that at least half of the gender wage gap arises from labour
market segregation while human capital differences by sex account for less than
10 per cent. (JEL: J61, J71)

1. Introduction

A huge body of literature shows that women are
less paid on average than men in virtually all
labour markets.1 The Finnish labour market
does not make an exception but women are
found to receive some 15 and 25 per cent low-
er wages than men do among blue- and white-

collar workers, respectively. The gender wage
gap of this size is well in line with evidence
from other advanced countries. Wage differen-
tials between women and men can arise in a
variety of ways. Identifying the different sourc-
es of wage differentials is crucial for explain-
ing and understanding why the gender gap in
pay persistently exists.

One common finding is that women and men
are unevenly allocated to different segments of
the labour market; that is, the distribution of
sexes varies across occupations, industries,
firms and jobs. This kind of labour market seg-
regation would result in gender wage differen-
tials if the labour market segments occupied pri-
marily by women were lower paid on average

* This work has benefited from the suggestions of two
anonymous referees and the comments received at the Ap-
plied Econometrics Association Conference in Brussels
2002, the XIX Economics Summer Seminar in Jyväskylä
2002 and EEA Conference in Stockholm 2003. We are grate-
ful to the Confederation of Finnish Industry and Employ-
ers for allowing us to use their data.

1 For international evidence see Blau and Kahn (1995,
2000).
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than those dominated by men. Additionally,
employers may simply pay lower wages to their
female workers than male workers for the same
job. This causes within-job wage differentials
between women and men. Such differentials, to
the extent they do not arise from differences in
effort or human capital, can be interpreted as
wage discrimination against women.2

International evidence shows that sex segre-
gation is extensive and accounts for a large frac-
tion of the gender wage gap. Groshen (1991)
and Petersen and Morgan (1995) find that the
segregation of women into lower-paying occu-
pations, industries and establishments explains
essentially the entire gender wage gap in the
U.S. labour market. These findings are chal-
lenged by a recent study of Bayard et al. (2003)
who report large and significant within-job
wage differentials in the U.S. labour market,
even though gender segregation accounts for at
least half of the gender wage gap. The findings
from Scandinavian labour markets also support
the importance of sex segregation in explaining
the gender wage gap. According to Gupta and
Rothstein (2001), roughly half of the wage gap
in the Danish private sector can be explained by
sex segregation. Meyersson Milgrom et al.
(2001) find for Sweden and Peterson et al.
(1997) for Norway much smaller within-job
wage differentials – almost the entire gender
wage gap is attributable to the segregation of
women into lower-paying occupations and es-
tablishments. All these studies find evidence
that accounting for sex segregation reduces the
gender wage gap considerably, though the ex-
tent of within-job wage differentials between
women and men varies across the labour mar-
kets.

In this study we investigate what fraction of
the gender wage gap can be attributed to the seg-
regation of women into certain occupations, in-
dustries, firms and jobs within the firms.3 Us-

ing a matched employer-employee data we eval-
uate wage differentials between women and men
who are doing the same kind of job in the Finn-
ish manufacturing firms. By applying regression
methods in identifying the different sources of
wage differentials, we can decompose the gen-
der wage gap into (i) wage differentials reflect-
ing differences in human capital characteristics,
(ii) wage differentials resulting from sex segre-
gation among industries, occupations, firms and
job cells and (iii) wage differentials existing
within narrowly defined job cells.

In the Finnish manufacturing sector white-
collar women earn roughly 24 per cent less than
their male counterparts. The corresponding
wage gap among blue-collar workers is 17 per
cent. For both groups of workers, we find that
the human capital differences by sex explain
less than 10 per cent of the gender wage gap
while at least one-third of the gap remains at-
tributable to wage differentials within narrow-
ly defined job cells. In the case of blue-collar
workers the allocation of women into lower-
paying industries, occupations, firms and job
cells accounts for some 60 per cent of the gap.
In particular, sex segregation along all consid-
ered dimensions appears to be equally impor-
tant, each explaining roughly 15 per cent.
Among white-collar workers, sex segregation
by occupation and job cell accounts for almost
half of the wage gap while industry and firm
segregation have no effect. This is in contrast
with the observation that as much as one third
of the wage gap among blue-collar workers is
associated with interindustry and interfirm wage
differentials. These findings may be related to
a high concentration of white-collar women in
administrative support and service jobs. These
are jobs that are relatively homogeneous and
evenly distributed across different industries
and firms.

The rest of the paper proceeds as follows: In
the next section we introduce statistical proce-
dures to decompose the gender wage gap. This
is followed by a section describing the data.
Section 4 reports the results of empirical anal-
ysis and contrasts them with evidence from the

2 Of course, the process that allocates women into low-
er-paying jobs may also involve discrimination through dif-
ferential access to jobs at the point of hire and subsequent
promotions.

3 Previous Finnish studies have emphasised the impact
of occupational differences on the gender wage differentials
(see Hauhio and Lilja, 1996, Lilja, 1997, and Vartiainen,
2002). However, none of these studies have looked at wage

differentials between women and men doing the same kind
of job for the same employer.
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U.S. and Scandinavian countries. The final sec-
tion contains our concluding discussion.

2. Decomposing the gender wage gap

Following Groshen (1991), Bayard et al. (2003)
and Gupta and Rothstein (2001), we write the
log wage of individual i as

(1) �� � � � ��� � �
�

�� � �
�

�� � ���

where si is the female dummy; xi is a vector of
human capital variables; zi is a vector of segre-
gation variables, as measured by the ratio of
women to all employees in individual i’s occu-
pation, industry, firm and job cell (= an occu-
pation within a firm); and i is a stochastic er-
ror term.

The gender wage gap is defined as the dif-
ference in mean log wages between women and
men. This can be expressed as follows:

(2) �� � �� � �� � ��� � ���
� ��

� ��� � ���
� ���

where the bars above the variables with sub-
scripts f and m indicate sample means for fe-
males and males respectively and hats above the
Greek letters indicate parameter estimates from
the OLS regression of (1). This decomposition
is similar to the classical Oaxaca (1973) decom-
position where the regression coefficients are
restricted to be equal for women and men.

The decomposition outlined in (2) breaks the
gender wage gap into three separate terms. The
last term on the right-hand side, (%zf – %zm)' 6d, is the
contribution of sex segregation to the wage gap,
whereas the middle term, ( %xf – %xm)' 6b, is the con-
tribution of sex differences in human capital.
These two terms jointly represent the explained
part of the gender wage gap. The remaining
term, & corresponds to the unexplained part of
the wage gap, picking up the gender wage dif-
ferentials not accounted for by the variables in-
cluded in x and z. This can be though of as the
wage gap that results from unexplained within-
job wage differentials between women and

men. However, as any approach relying on the
statistical residual is open to the question
whether all relevant explanatory variables were
included in the regression, one should not take
& as a measure of wage discrimination.4 Perhaps
a more proper interpretation of & might be an
estimate of the upper bound of wage discrimi-
nation.

We can disaggregate the segregation term in
(2) to the separate contributions of segregation
among occupations, industries, firms and job
cells by writing ( %zf – %zm)' 6d = k ( %zf

k– %zk
m) 6dk, where

%zf
k and %zk

m are the mean ratio of women to all
employees in labour market structure k among
women and men respectively and 6d k is the co-
efficient of zi

k from the OLS regression of (1).
For example, if k refers to the occupational
structure, the difference %zf

k– %zk
m will measure the

extent of occupational segregation by gender.
This difference would be zero if women and
men were randomly distributed across occupa-
tions and one if women and men were com-
pletely segregated. The regression coefficient 6dk

is the estimated wage effect of working in an
all-female rather than all-male occupation. A
negative value of 6d k implies that the wage rate
is negatively associated with the degree of ’fe-
maleness’ in the occupation or that occupations
dominated by women pay lower wages on av-
erage.

3. Data and descriptive statistics

3.1 TT data

Our data are from the Confederation of Finnish
Industry and Employers (TT). TT is the central
organization of manufacturing employers
whose member firms account for more than
three quarters of the value added of the Finnish
manufacturing sector. Each year TT conducts
three surveys covering basically all employees
of its member firms.5 All surveys are directed
to the employer. One collects information on

4 This view is further supported by the fact that one can
always bring into question whether the degree of the job
classification in use is fine enough to eliminate all differ-
ences in job tasks within job cells.

5 Top management and workers who belong to, or are
related to, the owners of the firm are excluded.
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white-collar workers and two others on blue-
collar workers. These surveys contain detailed
information on wages, working hours and oc-
cupations as well as some demographic back-
ground information. Each individual in the
records is associated to his or her employer with
a unique firm identifier. This allows us to group
workers by their employer, which is essential
for comparing workers doing similar jobs.

In this study we focus on the cross section
of workers employed by the TT member firms
in 2000. Due to differences in the available
records and in order to allow for some addition-
al heterogeneity, white- and blue-collar work-
ers are kept in different samples and will be an-
alysed separately. Blue-collar workers are paid
on an hourly basis, whereas white-collar work-
ers receive a monthly salary. The wage varia-
ble of blue-collar workers is the hourly wage of
regular working time in the last quarter of 2000,
excluding premium pay for overtime and work
on Sundays, holidays and late shifts. For white-
collar workers we construct the hourly wage
variable by dividing the monthly salary in De-
cember 2000 (bonuses etc. excluded) by regu-
lar working hours. Thus, our wage data exclude
pay earned on overtime and irregular hours,
which are usually paid at a higher rate. Includ-
ing such pay components would overstate wage
differentials between sexes since men typically
work more overtime hours (see table 2 below).

We pay particular attention to how women
and men are distributed across different indus-
tries, occupations, firms and job cells within the
firms. In the case of both worker groups the
manufacturing sector is divided into 49 indus-
tries. The occupational classification differs for
the two groups of workers, however. For the
blue-collar workers we apply an industry-spe-
cific occupational code with a total of 491 oc-
cupational categories. The white-collar workers
are classified into 79 occupation groups based
on a less detailed code common to all indus-
tries. A job cell is defined as an occupation
within a given firm. Segregation variables are
constructed by computing the female share of
all (white-collar or blue-collar) workers in each
industry, occupation, firm and job cell.

In the subsequent analysis we include all in-
dividuals aged between 18 and 65 who work full

time within a job cell of size greater than one
in a firm employing at least 5 workers. This left
us 165,658 observations of blue-collar workers
in 1328 firms and 124,005 observations of
white-collar workers in 1354 firms. It should be
stressed that the data are of high quality and
have several advantages over most of the other
data sets employed in previous research on the
topic. First, our data can be regarded as highly
reliable since all information comes directly
from the employers’ records. This means that
there is practically no response bias and all in-
formation is reported with high accuracy com-
pared to the standard employee surveys. Second,
the data cover all employees of each firm sur-
veyed, so we get rid of the measurement error
issues that are common for example in the U.S.
data sets. If only a sample of firm’s workforce
is available, the segregation variables (i.e. fe-
male shares in firm and job cell) are measured
with error, which tends to bias the regression
coefficients toward zero. Third, in addition to
the segregation variables, we have some infor-
mation on the standard human capital charac-
teristics, such as education (level and field), firm
tenure and age. This makes our analysis less
prone to omitted variable bias and allows us to
identify the gender wage differentials related to
human capital differences between sexes.

A disadvantage of our data is that only the
manufacturing sector, which is a quite selective
sector with respect to gender issues, is covered.
Compared with other sectors, women are under-
represented and the gender wage gap is some-
what higher in manufacturing. One should keep
these points in mind when interpreting our re-
sults.

3.2 Descriptive statistics

Before proceeding to the wage decompositions,
tables 1 and 2 show some sample statistics by
sex. As can be seen in the tables, the female
share is 24 per cent among blue-collar workers
and 36 per cent among white-collar workers.
These low figures reflect the fact that the man-
ufacturing sector has been traditionally domi-
nated by men, rather than a low labour force
participation rate of the Finnish women. The
higher female share of white-collar workers re-
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sults from strong female dominance in typical
office work.

Table 1 shows that white-collar women earn
on average 24 per cent less than their male
counterparts, which equals the difference of
0.27 in the mean log wages. There are no large
differences in the average age or tenure by gen-
der. Educational attainments differ clearly be-

tween women and men, however. White-collar
men are only slightly more educated as meas-
ured by the education level but the difference
in the field of education is more pronounced.
Almost 70 per cent of men have a technical ed-
ucation, compared to 19 per cent of women.
Women are instead highly concentrated in the
fields of social sciences, business and law. From

Table 1. Sample Statistics for White-Collar Workers.

Notes: Sample means and standard deviations (in paretheses) are given in columns 1 and 2. Column 3 shows the differ-
ence in the means. P-value for a two-sided F-test of equal means with unequal variances is in column 4. Hourly wage is
computed by dividing the monthly wage by regular working hours. Schooling years is approximated as the mean years of
schooling attached to a given level of education. Employer and job sizes are the average firm and job size over workers
(the mean firm size in the data is 114, mean job size is 9.77).
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table 2 we see that the gender wage gap among
blue-collar workers is much lower than among
white-collar workers, being 0.18 log points,
which amounts to a 17 per cent lower mean
wage for women. Blue-collar women are less
educated, slightly older and have less job ten-
ure than men. The last column of tables 1 and
2 reports p-values for the two-sided F-tests of
the equivalent means for women and men. Ex-
cept for the percentage of piece rate hours
among blue-collar workers, the equivalence of
the means is rejected in all cases (various non-
parametric tests imply the same conclusion).
Female and male populations are significantly
different in terms of background characteristics.

Segregation variables in table 1 indicate that
white-collar women and men are relatively
equally distributed across industries and firms
(i.e. the means are close to the female share in
the data). However, sex segregation is much
more extensive at the occupation and job cell
levels,6 perhaps reflecting large differences in
the field of education. An average white-collar
woman has an occupation where 63 per cent of
all employees are women. The female share in
the job cell of an average woman is as high as

Table 2. Sample Statistics for Blue-Collar Workers.

Notes: Means and standard deviations (in paretheses) are given in columns 1 and 2. Column 3 shows the difference in the
means. P-value for a two-sided F-test of equal means with unequal variances is in column 4. Hourly wage excludes pay
earned on overtime and irregular hours. Schooling years is approximated as the mean years of schooling attached to a
given level of education. Employer size and job sizes are the averages over workers (the mean firm size in the data is 114,
mean job size is 19.5).

6 Note that indices of gender segregation are sensitive
to the degree of aggregation in the underlying labour mar-
ket structure.
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Table 3. Female Share and Gender Wage Ratio by Two-Digit Occupation for White-Collar Workers.

Notes: N = Number of observations. The last column expresses women’s mean wage as a proportion of men’s mean wage.

74 per cent. Among blue-collar workers there
is no evidence on strong industry segregation,
which is in accordance with the findings for the
white-collar workers. Interestingly, sex segrega-

tion among firms appears to be as extensive as
among occupations for blue-collar workers.

Table 3 shows the gender wage gap and sex
composition within 2-digit occupation groups
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for white-collar workers.7 White-collar women
are especially concentrated in administration
support and service occupations. By contrast,
less than 10 per cent of white-collar workers in
production occupations are female. The gender
wage ratio within occupations ranges from 0.72
to 0.95 being clearly higher on average than the
raw wage gap on the bottom line. In other
words, the gender wage gap seems to be small-
er within occupations, suggesting that occupa-
tional segregation plays a role in explaining
wage differentials among white-collar workers.
Interestingly, there is no clear relationship
between ’femaleness’ and the size of the with-
in-occupation gender wage gap among white-

collar workers. The correlation coefficient be-
tween the female share and gender wage ratio
across 2-digit occupation groups (i.e. those 28
groups shown in table 3) is –0.23 and not sta-
tistically significantly different from zero. If the
more detailed 3-digit occupational classification
(75 groups) is used, the correlation coefficient
is –0.04 and statistically insignificant. There is
a weak positive relationship for blue-collar
workers, however. The correlation coefficient
across 2-digit blue-collar occupation groups
(112 groups) is 0.21 which is statistically sig-
nificant.

Since the job cells are defined as detailed oc-
cupations within firms, one should expect to
find many single-sex job cells and many job
cells with only a few workers. The distributions
of job cells across various size categories are
represented in tables 4 and 5. A large fraction

Table 4. Distribution of White-Collar Job Cells Across Different Size Categories.

Notes: 29,632 women and 55,853 men are working in 4,681 integrated job cells; 23,978 men are working in 4,630 job
cells with no women; and 14,542 women are working in 3,379 job cells with no men. The total number of job cells is
12,690.

Table 5. Distribution of Blue-Collar Job Cells Across Different Size Categories.

Notes: 33,246 women and 74,267 men are working in 2,730 integrated job cells; 51,847 men are working in 5,066 job
cells with no women; and 6,298 women are working in 848 job cells with no men. The total number of job cells is 8,644.

7 We do not show a similar table for blue-collar work-
ers, because their industry-specific occupations cannot be
aggregated in the same way.
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of all job cells includes only female or male
employees in both data sets. Despite this the
majority of workers are in integrated job cells
with both sexes present. 87 per cent of blue-col-
lar women and 59 per cent of blue-collar men
are allocated to such job cells. Among white-
collar workers the integrated job cells cover
roughly two thirds of both female and male
employees. Thus, the available data allow us to
measure gender wage differentials within job
cells with great accuracy. Moreover, the identi-
fication of the segregation effects hinges on var-
iation in the fraction female variables. Without
doubt the female share varies considerably
across occupations, industries and firms. As can
be verified from tables 4 and 5, there is a lot of
variation in the female share across job cells as
well. Cross correlations between the fraction
female variables for both worker groups are re-
ported in table 6. It is evident that these varia-
bles are not so strongly correlated that we
should expect multicollinearity problems in the
wage regressions where all segregation varia-
bles are included simultaneously.

4. Empirical results

As shown in the previous section, there exists a
large degree of sex segregation among both
white- and blue-collar workers. This suggests
that sex segregation might account for a signif-
icant part of the gender wage gap. In this sec-
tion we report the results from the wage gap
decompositions using the statistical procedures
outlined in Section 2.

4.1 White-collar workers

Since many other segregation studies lack con-
trols for individual characteristics other than
sex, we begin with specifications that omit hu-
man capital characteristics (i.e. the explanatory
variables x are excluded). The upper panel of
table 7 reports these results for white-collar
workers. The top row of the table shows that the
raw wage gap to be decomposed is –0.265 log
points. This equals the difference in the mean
log wages between women and men in table 1
and can be obtained from a regression of log
wages on the female dummy only. By regress-
ing log wages against the female dummy and
various sets of segregation measures, we aim to
distinguish parts of the wage gap resulting from
different dimensions of sex segregation.

In rows a to e we report the decomposition
results when only one dimension of segregation
is taken into account at a time. Column 1 shows
the coefficient of the female dummy ( ) and
coefficients of the proportion female in indus-
try, occupation, firm and job cell ( k’s) are giv-
en in columns 2 to 5. Column 6 shows the ex-
tent of sex segregation for each labour market
structure ( %zk %zf

k– %z k
m). The product of this and

the associated coefficient ( k %zk k( %zf
k– %zk

m)) is
found in column 7, which equals the absolute
contribution of sex segregation by this labour
market structure to the wage gap. This is also
the amount by which the wage gap would
shrink if one were able to remove this source
of segregation. The final column shows this
amount as a fraction of the raw wage gap.

Segregation by sex among industries or firms
alone accounts only for a negligible part of the

Table 6. Cross Correlations of Female Share Measures for White- and Blue-
Collar Workers.

Notes: Figures in bold are for white-collar workers and figures in italic
for blue-collar workers.
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wage gap (around 5 per cent). Coefficients of
the proportion female in industry and firm are
not even statistically significant at the 5 per cent
level. In addition, the degree of sex segregation
especially among industries is very low (see
column 6). Controlling for occupational segre-
gation drops the coefficient of the female dum-
my from –0.265 to –0.140. So, occupational dif-
ferences by sex can account for almost a half
of the gender wage gap among the white-collar
workers. From row e we see that segregation

among job cells explains close to two thirds of
the wage gap. This stronger effect is what one
would expect as the job cells are defined by in-
teracting the occupation codes with firm iden-
tifiers. From the estimated coefficients we can
see that there is a strong negative association
between the expected wage and the proportion
female in one’s occupation and job cell.

Row f shows the regression results with a full
set of segregation measures included in the re-
gression and the rows below report the compo-

Table 7. Wage Gap Decompositions for White-Collar Workers.

Notes: Standard errors robust to heteroskedasticity and arbitrary intra-firm correlation are in parentheses. Column 8 re-
ports the proportion of the wage gap explained by sex segregation. In addition, the proportion of the wage gap explained
by human capital differences is given in column 9 of panel B. Human capital variables include job tenure, indicator for
capital region, education level and field, age and its square interacted with education level.
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nents for the wage gap decomposition. The bot-
tom row of panel A gives further support for the
view that sex segregation among occupations
and job cells are important sources of wage dif-
ferentials between white-collar women and
men. Once all segregation measures are added
to the regression, 61 per cent of the gender
wage gap is accounted for by labour market
segregation. While sex segregation among oc-
cupations and job cells play almost equally im-
portant roles, the contributions of industry and
firm segregation are close to zero.

Before drawing any conclusions, we still need
to address the role of human capital differenc-
es. It seems obvious that any wage decomposi-
tion that neglects differences in background
characteristics can be misleading. In search for
new employees the employer typically sets some
requirements (regarding education, work expe-
rience etc.) that each candidate has to fulfil in
order to be considered for a given vacancy. It
follows that differences in background charac-
teristics by sex affect the allocation of women
and men into different industries, occupation,
firms and job cells. Moreover, some wage dif-
ferentials between labour market structures are
likely to arise from skill differences. If we do
not control for human capital differences, our
segregation measures in the regression are like-
ly to pick up their effect indirectly. Likewise, the
coefficient of the female dummy is affected by
the inclusion of human capital variables because
wage differentials within job cells arise partly
from differences in human capital. The female
dummy coefficient in panel B describes the un-
explained gender wage gap between equally
qualified (in terms of x variables) women and
men who are working in job cells that are char-
acterized by the same gender structure (i.e. the
same z variables). This should serve as a good
approximation of the size of the unexplained
within-job-cell wage gap between sexes.

The lower panel of table 7 shows the results
when we add a set of control variables for indi-
vidual background characteristics to the regres-
sions. These explanatory variables include job
tenure, indicator for the capital region, educa-
tion (level and field), age and its square with
interactions with education level. Row g shows
the coefficient of the female dummy when the

human capital variables are included but all seg-
regation measures are left out from the regres-
sion. A drop of 0.057 log points compared to
the coefficient estimate in row a suggests that
roughly one fifth of the gender wage gap can
be attributed to differences in background char-
acteristics between women and men. Adding the
proportion female in industry or firm to the
model does not reduce the gender wage gap
practically at all. Their coefficients are some
one fourth of the corresponding estimates in
panel A and statistically insignificant. The esti-
mated effects of sex segregation among occu-
pations and firms remain strong, although their
coefficients decrease by one fifth once we con-
trol for human capital. These findings suggest
that lower wages in labour market structures
dominated by women stem partly from wom-
en’s lack of human capital.

Our preferred specification that contains the
human capital variables and full set of segrega-
tion measures is given in the bottom rows of the
panel B. In terms of the wage decomposition,
sex segregation among industries and firms is
unimportant but the allocation of women and
men into different occupations and job cells ex-
plains roughly half of the gender wage gap. The
proportion of the gap explained by human cap-
ital differences is only about 9 per cent. The co-
efficient of the female dummy now takes a val-
ue of –0.110, which is marginally smaller than
the corresponding estimate in row f. If our mod-
el is appropriate, this should be close to the es-
timate obtained from the fixed effects model.
When the segregation measures are replaced
with the full set of job cell fixed effects, we ob-
tain a coefficient estimate of –0.0961 for the
female dummy, which is reasonably close to the
estimate in table 7.

To summarize, roughly 60 per cent of the
gender wage gap among white-collar workers
can be explained. Nine per cent is attributable
to human capital differences, 27 per cent rises
from sex segregation among occupations and 22
per cent originates from job cell segregation.
Over 40 per cent of the wage gap remains un-
explained, however. In terms of our decompo-
sition, this implies that wage differentials by sex
within job cells result in the gender wage gap
of 0.110 log points.
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4.2 Blue-collar workers

The results of wage gap decompositions for
blue-collar workers are shown in table 8. The
upper panel of the table reports the results based
on the specifications that exclude the human
capital variables. By comparing figures in rows
a and b we see that sex segregation among in-
dustries alone accounts for one fourth of the raw
wage gap of 0.180 log points. Moreover, segre-

gation among firms can explain over 45 per cent
of the wage gap. These strong effects are in con-
trast with the findings that industry and firm
segregation do not play an important role for the
white-collar workers. The explanation is two-
fold. First, among blue-collar workers there ex-
ists a stronger negative association between the
wage rate and proportion female in industry and
firm as the coefficients are over two times high-
er in absolute terms than those in table 7 (and

Table 8. Wage Gap Decompositions for Blue-Collar Workers.

Notes: Standard errors robust to heteroskedasticity and arbitrary intra-firm correlation are in parentheses. Column 8 re-
ports the proportion of the wage gap explained by sex segregation. In addition, the proportion of the wage gap explained
by human capital differences is given in column 9 of panel B. Human capital variables include job tenure, education
level, age and its square interacted with education level, number of shifts and days worked per week, proportion of Sun-
day, overtime, commission and piece rate hours.
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statistically significant). Second, these strong-
er relationships for blue-collar workers are mag-
nified in the wage gap decomposition due to a
larger degree of sex segregation, especially
among firms.

The segregation of blue-collar women into
lower-paying occupations accounts for one third
of the wage gap (see row c), which is clearly
less than in the case of white-collar workers.
This is somewhat surprising as the occupation-
al classification of blue-collar workers is much
more detailed than that of white-collar workers.
From row e we see that segregation among job
cells has a very strong effect as the wage gap
falls by some 67 per cent once we control for
it. When the full set of segregation measures is
added to the model, the coefficient of the female
dummy drops to –0.058. This is roughly one
third of its initial value in row a, a drop of the
same magnitude we found for white-collar
workers. It appears that sex segregation among
industries and firms both account for over 15
per cent of the wage gap. The allocation of
women into lower-paying job cells explains 25
per cent of the raw wage gap but occupational
segregation less than 8 per cent.

Of course, our concern that omitting human
capital measures from the regressions may bias
conclusions is relevant in this case as well. So,
we should pay more attention to the results re-
ported in the lower panel of the table. From row
g we observe that gender differences in back-
ground characteristics explain some 10 per cent
of the gender wage gap among blue-collar
workers. Adding segregation measures to the
analysis one by one produces a pattern of coef-
ficients very similar to what we saw in the up-
per panel of the same table. However, once all
the segregation and human capital variables are
included, the coefficient of the proportion fe-
male in occupation is two times higher in ab-
solute terms and the coefficient of the propor-
tion female in job cell is reduced by half if com-
pared to the values in panel A. Interestingly, the
segregation of blue-collar workers among in-
dustries, firms, occupations and job cells all
have roughly the same impact on the gender
wage gap, each dimension of sex segregation
accounting for some 15 per cent. Consistently
with our previous findings for the white-collar

workers, human capital differences play only a
minor role as only 8 per cent of the wage gap
can be attributed to them. The within job cell
wage gap is –0.061 log points which corre-
sponds to one third of the raw wage gap. The
coefficient estimate for the female dummy from
the model with job cell fixed effects is –0.065,
being very close to the one in table 8.

4.3 Comparison with results from other
studies

We conclude this section by contrasting our
main findings with the findings from other
countries. One should not forget that the results
of different studies are not directly comparable
owing to dissimilarities in the data coverage and
occupational classification.

White-collar workers in Nordic countries
Our results for white-collar workers are most
directly comparable with evidence for Norway
(Petersen et al., 1997), Sweden (Meyersson
Milgrom et al., 2001) and Denmark (Datta
Gupta and Rothstein, 2001).8 We found that in
Finland white-collar women earn some 24 per
cent less on average than men do, compared
with 29 per cent in Denmark and 27 per cent in
Norway and Sweden. Sex segregation among
occupations and job cells accounts for about
50 per cent of the Finnish raw gap, while indus-
try and firm level segregation have no signifi-
cant role at all. These results are consistent with
the findings for other Nordic countries: sex seg-
regation among industries or employers does
not play an important role in the case of white-
collar workers. In Denmark occupational and
job cell segregation explain less than one half
of the raw gap but in Norway and Sweden as
much as 80 per cent. Finally, we found that
within job cells white-collar women are paid
some 10 per cent lower wages on average than
their male co-workers of the same age, with
equal education and tenure. This figure is higher
than the size of the (unconditional) within-job

8 Petersen et al. (1997) and Meyersson Milgrom et al.
(2001) do not control for individual-level background char-
acteristics. Datta Gupta and Rothstein (2001) report results
with and without human capital control variables.
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wage gap found for Sweden and Norway but
lower than what has been found for Denmark
(about 14 per cent after controlling for a number
of individual characteristics).

Blue-collar workers in Nordic countries
In the Finnish manufacturing sector blue-collar
women’s mean wage is 17 per cent lower than
men’s mean wage. Petersen et al. (1997) and
Meyersson Milgrom et al. (2001) report some-
what lower wage gaps for blue-collar workers
in Norway and Sweden, respectively. We found
that the sex gap results from sex segregation on
all levels and that almost 60 per cent of the gap
is explained by segregation. This differs some-
what from the Swedish result where a strong
effect of establishment segregation dominates.
By contrast, Petersen et al. (1997) find employ-
er segregation less important in the case of Nor-
way. In both Sweden and Norway the overall
share of the wage gap explained by segregation
is larger than in Finland, 90 per cent in Swe-
den and 70 per cent in Norway. Furthermore,
we found that blue-collar women are paid six
per cent less than their equally qualified male
counterparts who are doing the same job for the
same employer. This figure is above the (uncon-
ditional) within-job gap in Norway and Sweden.

U.S. evidence
Comparisons with U.S. evidence are less
straightforward because the U.S. findings are
mixed and because the U.S. studies do not make
a clear difference between white-collar and
blue-collar workers. Compared with the U.S.
results of Bayard et al. (2003), our results point
to a smaller (unexplained) within-job gender
gap and a stronger role for sex segregation in
Finland. These conclusions are reversed, if the
findings of Groshen (1991) or Petersen and
Morgan (1995) are taken as a reference.9

5. Concluding remarks

In this paper we have provided evidence on the
segregation of women and men into different
industries, occupations, firms and job cells and
on the extent of how this is reflected to the gen-
der wage differentials. While the human capi-
tal differences were found to explain less than
10 per cent, some 50–60 per cent of the gender
wage gap is attributable to sex segregation.
Among blue-collar workers each dimension of
sex segregation turned out to be an equally im-
portant source of gender wage differentials. By
contrast, the segregation of white-collar work-
ers among industries and firms does not affect
the gender wage gap but the segregation effect
works entirely through occupation and job cell
segregation.

Equal pay issues have traditionally attracted
a considerable interest in the public debate in
Finland. Our findings add some useful insight
to this debate. Obviously, any successful poli-
cy for narrowing the wage gap should pay par-
ticular attention to sex segregation. Given the
importance of sex segregation, it is essential to
guarantee equal opportunities in hiring and pro-
motion. Our analysis remains, however, silent
about why women are concentrated in lower-
paying occupations and jobs. Sex segregation
may involve discrimination through differential
access to high-paid positions, or it may result
from sex differences in preferences. Becker
(1985), for example, illustrates how women’s
greater responsibility for child care and home-
work may induce them to crowd into less de-
manding jobs, as well as to spend less effort for
the same job than men do. In the model of
Lazear and Rosen (1990) women are assumed
to have comparative advantage in non-market
activities which make them more likely to quit.
Since more complex jobs require a costly train-
ing period, the promotion of women is relative-
ly more risky for the employer. As a conse-
quence, women face a higher ability threshold
for promotion, and will therefore be less than
proportionately represented in higher-paying
jobs within firms even in the absence of sex dif-
ferences in the ability distributions. Pekkarinen
and Vartiainen (2002) find empirical support for
this hypothesis using data on Finnish metal

9 Bayard et al. (2003) show results with and without con-
trol variables for human capital, whereas Groshen (1991)
and Petersen and Morgan (1995) include only decomposi-
tions without control variables.
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workers. On the other hand, the Lazear and
Rosen model predicts women to be more able
on average than men who are doing the same
job. This suggests higher or equal wages for
women within jobs, which is in contrast with
our findings. After all, it is notable that a sub-
stantial part of the wage gap remains attributa-
ble to worker’s sex, women being paid less
within narrowly defined job cells. If the jobs
performed by women and men within job cells
require equal skill, effort and responsibility,
then our results call into doubt whether women
and men receive equal pay for the same job.
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