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Abstract

Applying a new decomposition method to U.S. PSID and Danish Longitudinal Sample data,
the authors compare how U.S. and Danish gender wage gaps developed between 1983 and 1995.
In Denmark, they find, the wage gap widened, because the worsening in women’s relative returns
to observable human capital attributes, as well as in their ranking relative to men in unobservable
productive attributes, more than offset their wage gains from improved observable qualifications
relative to men’s. In the United States, in contrast, the gender convergence in qualifications offset
adverse influences, including increasing wage dispersion throughout the labor market, to result in
a narrowing of the gap. The largest increase in the gap in Denmark was experienced by women in
the top earnings decile, and the largest decline in the gap in the United States affected those at the
top and in the middle of the distribution.
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widened, because the worsening in women'’s relative returns to observable
human capital attributes, as well as in their ranking relative to men in unobserv-
able productive attributes, more than offset their wage gains from improved
observable qualifications relative to men’s. Inthe United States, in contrast, the
gender convergence in qualifications offset adverse influences, including in-
creasing wage dispersion throughout the labor market, to result in a narrowing
of the gap. The largest increase in the gap in Denmark was experienced by
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his paper compares women’s wage

progress in Denmark with that in the
United States. Women’srelative wages have
historically been higher in Denmark and
the other Scandinavian countries than in
the United States. At the same time, wages
are less dispersed in the Danish labor mar-
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ket than in the United States. It is instruc-
tive to examine the prospects for change in
the relative labor market position of women
in two very different economic and institu-
tional settings.

We first confirm the surprising finding
of other recent research that in Denmark,
despite public policies that might be ex-
pected to benefit women more than do the
relatively free-market, laissez faire public
policies in the United States, the gender
wage gap in the 1990s (after a long period
of stagnationsince the late 1970s and 1980s)
was rising, while in the United States it was

Copies of the computer programs used to gener-
ate theresultsinthis paper are available from Nabanita
Datta Gupta, The Danish National Institute of Social
Research, Herluf Trolles Gade 11, DK-1052
Copenhagen K, Denmark. Phone: (+45) 334809 85.
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falling rapidly. Our subsequent analysis
explores the reasons for this pattern. Why
isitthat Danish women seem to have stalled
in their quest for gender equality in wages
while American women were steadily “swim-
ming upstream” by narrowing the gender
wage gap despite adverse changes in the
wage structure (Blau and Kahn 1997)? Ina
recent paper, Blauand Kahn (2000) showed
evidence from Current Population Survey
datathatthe U.S. gender wage gap may also
have been showing signs of leveling off in
the mid-1990s, further underscoring the
need to understand the processes behind
the long period of relative-wage stagnation
for women, and the recent worsening of
women’s relative wages, in countries such
as Denmark. A closer examination of the
factors determining changes in wages in
the United Statesand Denmark in the 1980s
and the 1990s may be necessary in order to
evaluate the effectiveness of labor market
policies designed to promote gender equal-
ity in Scandinavia in light of the American
experience.

We consider several hypotheses within
the framework of a decomposition of the
changes of the gender wage gap in the
United States and Denmark between 1983
and 1995. We choose to focus on 1983 and
1995 because those years corresponded to
approximately similar stages of the busi-
ness cycle in each country (upswing years),
allowing us to abstract from the effect of
cyclical fluctuations.

Juhn, Murphy, and Pierce (1991) devel-
oped a decomposition methodology that
guantifies the impact of unobservables on
the pay gap. Our methodology is similarin
spirit to theirs, but with the important dif-
ference that it uses the overall wage distri-
bution (for men and women combined),
not the male distribution, as the distribu-
tion of reference. Using the male wage
distribution as the reference assumes that
male wages are unchanged by improve-
ments in the relative position of women,
whereas anchoring the analysis in the over-
all wage distribution allows women’s rela-
tive wage gains or losses to affect the overall
wage structure that applies to both women
and men. Thus, this paper makes a contri-

bution to the recently developed methods
for decomposing wage inequality over time
in the discrimination literature. A central
concernisalso to document that the effects
on the wage gap of explanatory factors may
be quite different at different points in the
wage distribution, requiring a full distribu-
tional analysis of the wage decomposition.

Background

While the female-male (unadjusted)
earnings ratio in Denmark, as in the other
Scandinavian countries, remainsamong the
highest in the world (between 80% and
88% in 1996),! there has been almost no
movement in this ratio since the late 1970s
(see Rosholm and Smith 1996), and there
has even been a slight decrease in recent
years. The same process of stagnation can
also be seen in the gender wage gaps in
Sweden (see, for instance, Edin and
Richardson 2002) and Finland since the
start of the 1980s. Only Norway experi-
enced a steady decline in its gender wage
gap in the 1980s and 1990s (see Asplund et
al. 1997). Over the same period, the U.S.
average female-male raw earnings ratio
showed considerable progress, rising from
avirtually unchanged 60% throughout the
1960s and 1970s to a high of 76.3% in 1999
for full-time workers.? What is further re-
markable is that this decrease in the U.S.
gender wage gap took place mainly in the
1980s, when work experience (which is typi-
cally less extensive for women than for men)
and other skill-related human capital at-
tributes were rising in price (see, for ex-
ample, O’Neill and Polachek 1993).

Several hypotheses can be considered as
explanations for this divergence in out-

1The actual gap depends on whether the wage
measure is straight time wages or includes leave pay.
See Pedersen and Deding (2000).

2The wage gap is 82.3% among blacks, 85% among
Hispanics, and 75.5% among whites. Among part-
time workers, women’s usual weekly earnings now
exceed men’s. These statistics are taken from the
BLS’s Usual Weekly Earnings Survey summary data
based on the CPS, and which are available at http://
www.bls.gov/bls/newsrels.htm.
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comes. First, could the differential devel-
opment of the gender wage gaps in the two
countries be due to Danishwomen’s failure
to improve their labor market qualifica-
tions, such as experience, and their repre-
sentation in high-paying occupations and
the private sector to the same extent as
their American counterparts? Or could it
be due to unfavorable wage structure
changes—changing returnsto observed and
unobserved skills that favor men that have
overwhelmed any progress made in
women’s human capital acquisition and
other qualifications?

Scandinavian countriessuch as Denmark
and Sweden have led the way in the pursuit
of gender equality by designing public poli-
cies such as childcare and paid parental
leave legislation to accommodate women’s
employment. In comparison, American
women have only recently acquired the
right to unpaid parental leave. Yet, the
gender wage gap has stagnated, even risen,
in Scandinavian countries, while closing
rapidly in America. Could it be that the
special features of the Danish welfare state,
particularly the various “family-friendly
schemes” that were greatly expanded from
1984 onward, have had a “boomerang” ef-
fect on the position of women because
women tend to participate in these schemes
to a much larger extent than men?® For
instance, Ruhm (1998) found that exten-
sions of parental leave schemes in OECD
countries tend to increase the gender wage
gap. Explanations related to institutional
changes are also possible, but in Denmark,
1983-95 was a period characterized by in-
stitutional stability, the wage indexation
policy having been abandoned prior to the
start of these years and no significant

3In 1984 family leave policies were greatly ex-
panded, with 10 additional weeks of parental leave
granted over and above the 14 weeks following the
birth ofachild, butas only 3% of men made use of this
scheme, maternity leave taken by mothers increased
to an average of 50 weeks per child. Datta Gupta and
Smith (2002) analyzed the effect of children and
career interruptions on the family gap in the period
following this policy change.

changes having taken place in the collec-
tive wage agreements concerning minimum
wages.

Wage inequality has been shown to be
strongly positively correlated with the gen-
der wage gap. Inacomparison of earnings
of full-time men and women in eight coun-
tries, Blau and Kahn (1992) found that the
large difference in the gender earnings
ratio between the northern European coun-
tries and the United States could be ex-
plained by a far more compressed wage
distribution in the former. Starting in the
1980s and continuing through the 1990s,
both the United States and Denmark expe-
rienced increased wage dispersion, so one
guestion is to what extent these changes in
wage dispersion are responsible for the
differential development of the gender
wage gaps in the two countries.

One of the sources of increased disper-
sion in the 1980s and 1990s in the United
Stateswas skill-biased technological change.
Earlier studies have found that the shifts in
the composition of demand that have led to
the decline of unionized manufacturing
jobs and the rise of service-sector jobs have
benefited women relative to men at the low
end of the skill distribution, and men rela-
tive to women at the high end—a “gender
twist” phenomenon (Katzand Murphy 1992;
Blau and Kahn 1997). However, Fortin and
Lemiuex (1998) showed that the finding of
a gender twist pattern is sensitive to the
choice of reference distribution—male
only, or male and female together—in the
wage decomposition analysis. Thus, the
evidence remains mixed in the case of the
United States, and our analysis adds new
input to this debate.

A reason for increased dispersion in
Denmark could be that even though Den-
mark has had a very compressed wage dis-
tribution by global comparison, since the
early 1980s it has experienced rising decen-
tralization in the wage bargaining process.
In a recent micro-study of 22 countries,
Blau and Kahn (2003) demonstrated that
highly centralized wage bargaining settings
increase female wages relative to male wages
by setting wage floors at the bottom of the
distribution, where women tend to be over-
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represented; decentralization therefore
should adversely affect the gender wage
gap. We test for this effect as well.

The public sector is the largest employer
of women in Denmark, accounting for more
than half of the female labor force com-
paredto 20% of the male labor force. While
the expansion of the public sector in the
1960s and 1970s accommodated the large-
scale entry of women into the Danish labor
force, wage growth in the public sector has
lagged behind that in the private sector,
and several studies have shown that this lag
has contributed to the stagnation of the
gender wage gap in Denmark. For ex-
ample, beginning in the mid-1970s, the
Danish government embarked on a “wage-
twist” policy, restricting public-sector wage
growth in order to reduce public-sector
wages relative to private-sector wages. This
policy was applied uniformly at all wage
levels in the public sector.

Rosholm and Smith (1996), using a panel
data model, showed that the wage-twist
policy not only succeeded in its stated ob-
jective, but also widened the gender wage
gap, largely because women were much
more likely than men to be employed in the
public sector. Datta Gupta et al. (2000)
used a decomposition methodology and
showed that if prices in the private sector
had been applied in the public sector, the
overall gender wage gap would have been
about 3 percentage points lower in 1994,
Pedersen and Deding (2000) offered cross-
sectional evidence that the gender wage
gap in Denmark is largely due to women’s
over-representation in the public sector.
Public sector jobs are attractive for women
because of their generous benefit cover-
age, which includes paid maternity leave as
well as paid leave for taking care of sick
children, own sickness, holidays, and so on.
Yet, career wage growth and progression
for women is limited in the public sector.

More recently, Nielsen, Simonsen, and
Verner (2004) examined detailed informa-
tion on career patterns for Danish women
in the 1981-97 period and found, after
controlling for the endogeneity of sectoral
choice and fertility, that women in Den-
mark self-select into the public sector ac-

cording to the choice of having children,
and that women who take child-related ca-
reer interruptions face lower wage penal-
ties for absences in Denmark’s public sec-
tor than in its private sector. Accordingly,
the present paper also explores whether
changing employment or remuneration (or
both) in the public sector could have been
acontributing factor in the evolution of the
Danish gender wage gap over this period.
Finally, what has been the role of changes
in unobserved factors, including discrimi-
nation, in the development of the gender
gap in each country? Has the role of re-
sidual factors increased or decreased in
each country, and to what extent are these
factors responsible for the differential de-
velopment of the gender wage gaps?

Decomposition Analysis

Our methodology is related to the de-
composition technique developed by Juhn
et al. (1991) (hereafter JMP), which Blau
and Kahn (1997) applied to PSID datain a
study of changes in the U.S. gender wage
gap from 1979 to 1988. JMP developed a
new methodology for decomposing changes
in the wage gap between two groups of
workers that allows for changes in the over-
all wage distribution to affect the wage gap.
Thus, they were able to differentiate the
effects of a change in the dispersion of the
unobservable components of the overall
wage distribution from the effects of a
change inthe two groups’ relative positions
in the skill distribution. JMP applied their
decomposition to black-white wage differ-
entials, in which white wages are taken as
the reference wage distribution. Blau and
Kahn (1997) applied IMP’s method to study
the changes in women’s wage gains in the
context of rising wage inequality in the
male wage distribution. Our method, on
the other hand, anchors the analysis using
the pooled wage regression rather than the
male wage regression. Earlier work by
Oaxaca-Ransom (1994) and Neumark
(1988) on the generalized decomposition
clearly demonstrated the advantages of the
pooled method. Other studies have also
explored alternative decomposition tech-
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niques. Forexample, an alternative method
that produces results qualitatively similar
to those produced by the JMP estimator was
suggested by Richardson (1997). Fortin
and Lemieux (1998) used a rank-based pro-
cedure to decompose changes in the wage
gap. Their results showed that the decom-
position results are sensitive to the choice
of the distribution of reference (male dis-
tribution versus overall distribution).

There are at least two important benefits
to using the pooled wage regression as the
foundation for the decomposition. First,
all the available data are used. Second, the
index number problem—the problem that
calculated decomposition components dif-
fer depending on whether male or female
prices are assumed to be the norm—does
not arise in this case, and the philosophic
notion of a non-discriminatory wage struc-
ture is more closely approximated by the
pooled method than by assuming that ei-
ther male prices or female prices would
prevail in the absence of discrimination. A
brief outline of our method is given below.

The gender wage gap attimet is denoted
by G, = (W! - W)/W:, where W is the
geometric mean of the hourly wage rate,
and the subscripts m, f denote male and
female, respectively. Thus, the log wage
ratio is defined by In(G,+ 1) = In(W } /W }).
In line with the Oaxaca-Blinder decompo-
sition, the log wage ratio may be decom-
posed as

(1) In(G,+1)=In(Q,+ 1) +In(R +1),

where In(Q, + 1) isthe qualification compo-
nent (the explained part of the wage gap)
evaluated at the sample means, X and X,
and In(R, + 1) is the residual or unex-
plained part of the wage gap, the propor-
tion of the wage gap not explained by dif-
ferences in measured skills. The residual
gap can reflect both labor market discrimi-
nation against women and gender differ-
ences in unmeasured skills. However, it
does not take into account feedback effects
of labor marketdiscrimination onwomen’s
(under)investments in human capital.
Equation (1) may be further disaggre-
gated to evaluate the effects on the ob-
served development in the gender wage

gap of both the increased wage dispersion
and the changing ranking of women in the
common wage distribution. Evaluated at
the sample mean, the wage equation may
be written as
(2) In(W 1) = X'Bt+ 56,
where Wt is the geometric mean wage in
yeart in group i (i=m, f) X} is the vector
of mean characteristics in group i, [3t is the
estimated parameter vector fromthe pooled
wage regression, 6! is the standard error
estimate, and 0! is the mean standardized
residual in group i. Thus, [3t is an estimate
of the vector of observed prices, and 6" isan
estimate of wage dispersion, which is often
interpreted as an estimate of unobserved
prices (see Blau and Kahn 1997). Finally, 6!
represents the ranking of group i in the
common wage distribution, after control-
ling for differences in observed character-
istics. 1f0'< 0 (>0), group i is situated in
the lower (upper) part of the distribution.
By combining the Juhn-Murphy-Pierce
(1991) and Oaxaca-Ransom (1994) decom-
position techniques, we can show that
changes between two periods (denoted by
A) in the two components on the RHS of
(1) may be expressed as

3) AIn(R, + 1) = csl(Ae - AB Dt
Ao(eo - )

(%) AIn(Q, +1) = (AX = AX )B +
(X5 =XDAB,

where Ap = p1— P, AG=51-6°, Ae 91 60

AX =Xi-X%andj=m,f.

‘ILhe first RHS term of (3), which we term
the “ranking effect,” can be split between
6'A8 , which measures the effect of move-
ments of men in the wage distribution after
adjusting for changes in human capital
characteristics, and the term —cAslAef ,Which
is the effect of movements of women in the
wage distribution at time 1 after control-
ling for changes in human capital charac-
teristics. The second RHS term of (3) may
be interpreted as the “dispersion” or unob-
served prices effect (see, for instance, Blau
and Kahn 1997). Note that Suen (1997)
criticized as not quite accurate JIMP’s inter-
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pretation of the firstand second RHS terms
in (3) above as changes in the level of
unmeasured skill and changes in the re-
turns to unmeasured skill. Wage disper-
sion and the percentile ranking, Suen
noted, are not independent, since more
dispersed distributions have thicker tails.
This is indeed the case if each woman, for
example, faces a constant discrimination
coefficient. If a more general approach is
adopted in which the ranking and disper-
sion effects described above are identified
with unmeasured skills plus time-varying
discrimination that takes a more compli-
cated form than a constant discount of
female wages, for example asshown in Edin
and Richardson (2002), or if no discrimina-
tion is present and the residual reflects
only unmeasured productivity, then the
same identification problem need notarise.*
The first RHS term of (4) measures the
effect of the gender difference in changes
in human capital characteristics valued at
the period 1 estimated coefficients. The
individual terms AX B*and AX B*estimate
the effects of changes in the human capital
of men and women, respectively. The sec-
ond RHS term of (4) measures the effect of
changes in human capital valuations on the
human capital gender gap in period 0 (the
effect of changes in observed prices).
Changes in the value of the human capital
of men and women in period 0 _are mea-
sured respectively by X9AB and X 9AB.°

Data

The dataset for Denmark is created from
a0.5% representative sample of the Danish

“An alternative decomposition of the change in
the residual gap is obtained by using period 0 as the
base period for changes in the relative movements of
men and women in the pooled distribution of wages
after controlling for measured skills and period 1 as
the base period for changes in wage dispersion. The
results from the calculation of these alternative de-
compositions do not deviate much from the results
shown here.

5The derivation of analytical standard errors of
the decomposition terms above is available as a sepa-
rate appendix from the authors.

population extracted from the register-
based Danish Longitudinal Sample data.
For the United States, we use the PSID
Family data for the years 1983-95, with
additional information merged in from the
Individual and Supplemental Files.

The Danish sample consists of salaried
and manual workers who work more than
1,000 hours annually and excludes the self-
employed and their assisting spouses. The
hours restriction is needed because hours
information is unreliable under 1,000 an-
nual hours. Thisisbecause the hourly wage
in the Danish Longitudinal Sample is cal-
culated from information on employers’
contributions to the ATP scheme (a step-
wise function of the degree of employment)
and these contributions are only required
for each employee who works more than 9
hours a week. It can be shown that the
hourly wage imputation is upwardly biased
for part-time workers and overtime work-
ers, and therefore that the applied sample
selection criterion at least minimizes prob-
lems in the wage measure as a result of too
few hours.® Hourly wage rates are deflated
into 1983 prices, converted into U.S. dol-
lars, and restricted to be at least $1.30 per
hour in each year. Controlsinclude actual
labor market experience and its square,’
years of education and itssquare, residence
in provinces (that is, outside of the greater
Copenhagen area), 1-digit industry dum-
mies, occupational indicators, and sector.
Occupational indicators include high man-
ager, middle manager, non-managerial sala-
ried worker (the reference category),
manual skilled worker, and manual un-
skilled worker. Differences in salaried po-
sitions primarily reflect differences in su-
pervisory responsibilities, with high man-
agers defined as salaried employees super-

5We cannot identify overtime work hours in our
data. However, as wage changes occur between two
upswing years, overtime work as a proportion of all
work, which typically varies with business cycle fluc-
tuations, should remain fairly stable.

A quartic in experience was tried, but higher
order terms turned out to be statistically insignifi-
cant.
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vising more than 20 employees, middle
managers as salaried employees supervis-
ing up to 20 employees, and non-manage-
rial salaried workers as salaried employees
having no supervisory power.®

The PSID sample is similarly restricted
to non-self-employed white workers between
the ages of 18 and 65 who work more than
1,000 hours annually. The hourly wage is
measured as the ratio of annual labor in-
come to annual hours and is restricted to
be at least $1.00 (1983-84 prices). Special
algorithms are needed in order to con-
struct the variables measuring education
and experience. For example, in 1983,
education was recorded as the years of edu-
cation obtained when respondents (heads
of household and spouses) first entered the
sample. Subsequent education was not re-
corded and the original value was simply
brought forward in 1983. We find respon-
dents’ educational status in each year since
the year they entered the sample (for wives,
we can only go back to 1979), and, based on
respondents’ full-time student status in each
year up to 1983, accordingly update years
of education. Similarly, for experience in
1983, the variable “years worked since age
18” contains the years worked since age 18
at the time the respondent entered the
sample. To account for experience gained
since entering the sample, we update this
variable with the years equivalent of re-
spondents’ working hours in each year. In
1995, the problem is further compounded
because in the early release PSID data file
for 1995, yearsworked since age 18 was only
asked of new respondents, that is, those
entering the sample in 1995. Therefore,
for all other respondents we need to com-
bine information from both individual-and
family-level data and create a variable con-
taining the value of “years worked since age
18” equivalent to the variable from 1983,
with updating for each subsequent year in
the sample based on annual work hours.®

8A full description of the Danish sample is avail-
able at http://www.cls.dk.

9How do these corrected measures of experience
and education compare to those based on other data

Both wage earners and salaried workers are
included. Controls include actual labor
market experience and its square, years
of education and its square, dummies for
whether the current job is covered by a
union contract, 1-digit industry and oc-
cupation dummies, region dummies, and
sector.

In Appendices A3-A6, we present wage
regressions in which we try both a simple
guadratic specification in experience and
education (column 1) and a specification
that adds the effect of sector, industry, oc-
cupation, unionization, and region to the
basic human capital specification (column
2). The coefficients on experience and its
square remain stable, while the returns to
education drop as the other labor market
variables are entered, suggesting that some
of the wage effect of schooling works
through its impact on sectoral representa-
tion, but for the most part, the human
capital variables are not sensitive to inclu-
sion of industry, occupation, and so on.

Descriptive Evidence

According to the evidence presented in
Table 1, in the 1983-95 period the unad-
justed female-male wage ratio in Denmark
declined from about 84% to 81%. Both
male and female real hourly wages show a
strong increase in this period, but men’s
wage growth exceeds women’s (9.4% com-
pared to 6.2%). At the same time, in the
U.S. PSID data, the raw wage ratio rose
nearly 7 percentage points, from 66% in
1983 to 73% in 1995. This rise reflects a
considerable gain (19.7%) in real female
wages in this period and a lesser increase in

sources? Mean education and potential experience
values from a sample drawn from the CPS in the
middle of this period (1989) lie between the mean
values of education and (for comparison purposes)
potential experience generated in our sample in the
two sample years, for each gender group. At least for
men, the fact that mean potential experience in a
comparable CPS sample in 1989 is spanned by the
mean 1983 and 1995 values of the similarly defined
experience measure in this PSID sample validates the
measure of actual experience above.
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Table 1. Mean Log Wages and Wage Inequality, 1983-1995, Denmark and the United States.

Denmark United States
1983 1995 1983 1995

Variable M F M F M F M F
Log Hourly Wage-Mean 422 4.04 431 4.10 229 1.87 237 205
Standard Deviation 0.32 0.30 0.35 0.28 0.53 0.50 0.57 0.57
Log Hourly Wage, 10th Pctl. 3.9 3.7 3.94 3.79 1.6 1.26 1.67 1.33
Standard Deviation 0.05 0.05 0.05 0.05 0.11 0.08 0.1 0.1
Log Hourly Wage, 50th Pctl. 419 4.02 4.28 4.08 235 1.88 237  2.06
Standard Deviation 0.02 0.02 0.02 0.02 0.04 0.05 0.04 0.05
Log Hourly Wage, 90th Pctl. 4.64 4.43 4.8 4.46 2.93 252 3.09 279
Standard Deviation 0.1 0.09 0.1 0.07 0.1 0.08 0.11 0.10
50-10 Gap 0.29 0.32 0.34 0.29 0.75 0.62 0.7 0.73
90-50 Gap 0.45 041 0.52 0.38 0.58 0.64 0.72 0.73
50-25 Gap 0.17 0.18 0.2 0.16 0.39 0.33 0.35 0.39
75-50 Gap 0.19 0.16 0.22 0.18 0.29 0.36 0.38 0.40
Mean Wage Rank 58.0 39.5 58.6 39.5 58.6  36.2 56.4 41.0
Female-Male Wage Ratio 83.5 81.1 65.7 72.6

N 3,945 3,355 3,999 3,635 1,877 1,274 2,235 1,818

Notes: Wages in Denmark are real (1980) kroner/hour; in the United States, real (1983-84) dollars/hour.
Mean wage rank is the average rank in the pooled wage distribution. Female-male wage ratio is [exp{In(W;/

W)} x 100.

real male wages (8.3% gain). Wage in-
equality rose in the United States (that is,
the standard deviations of log wages in
Table 1 increased), more so among women
(0.07 log points) than among men (0.04
log points). In Denmark, the wage distribu-
tion widened for men (0.03 log points) but
not for women (-0.02 log points).

Growth in log hourly wages at the me-
dian in each country departs little from the
mean, except for U.S. men in 1983, for
whom the distribution is left-skewed so that
median wage growth over the period is
lower than mean wage growth. At the 10th
percentile, women’s wage growth (9.4%)
was more than double men’s (4%) in Den-
mark, while being about the same as men’s
in the United States (7.3%). At the 90th
percentile, men in both countries experi-
enced a strong wage increase (17%), while
U.S. women forged ahead with a 31% wage
increase in this period, compared to only a
3% gain for similar Danish women. Thus,
mean tendencies do not capture the wide
differences present at the tails. Further,
the raw data give additional evidence that

women'’s relative wage progress was stron-
gest at the bottom of the distribution and
weakest at the top in Denmark, whereas the
reversewastrue in the United States, where,
in particular, women’s wage growth at the
top of the distribution was striking.

Wage gaps between percentile groups
for each gender for each country for each
year confirm that the Danish wage distribu-
tionwas much more compressed, with lower
wage inequality than in the United States at
all intervals of the wage distribution. Over
time, male wages became more dispersed
in Denmark in all the ranges considered,
and female wages less, except in the 75-50
range. Inthe United States, both men and
women experienced rising wage inequal-
ity, but for men this occurred only in the
top half of the distribution.

In terms of the mean of women’s percen-
tiles in the overall wage distribution, in the
Danish data the average woman ranked at
the 40th percentile of the overall wage
distribution in 1983 and the average man at
the 58th percentile. In 1995, the average
woman maintained a percentile rank of 40
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in the overall wage distribution, while the
average man moved up to the 59th percen-
tile. Thus, men, but not women, improved
their wage rank by the end of the period. In
the U.S. PSID data, in 1983 the average
woman ranked at the 36th percentile.
However, in 1995 the average woman had
moved up to a percentile rank of 41. Thus,
the typical U.S. woman ranked higher in
the overall wage distribution at the end of
the period than at the beginning. Explana-
tions for the improvementinwomen’s rank-
ing in the U.S. wage distribution and its
stagnation in Denmark are further ex-
panded on in the decomposition analysis,
where we compare women’s relative gains
in human capital accumulation and changes
in the unexplained component of the wage
gap in each country.

Means of the key variables are shown in
Appendices A1-A2. In 1983, Danishwomen
had less experience and a little less educa-
tion than men, and they were much less
likely to be in high-salaried or skilled occu-
pations and much more likely to be in low-
skilled and low-salaried occupations. They
were also much more likely to work in the
public sector. By 1995, women’s educa-
tional attainment exceeded men’s and they
had improved their level of experience, but
gender representation in the high-manager
occupations remained skewed, although
more women than men entered the me-
dium-manager occupations. For example,
about 18.7% of women worked in high-and
medium-manager occupations in 1983,
compared to about 27% by 1995. The
corresponding figures for men are 31.5%
in 1983 and 33.5% in 1995. Women’s over-
representation in the public sector did not
change much over time, and in both years,
more than 50% of the women in this sample
worked in the public sector, ascompared to
about a quarter of the men. Industrial
location was also widely divergent by gen-
der, but remained rather stable over time,
with men more likely to be located in primary
manufacturing and construction industries
and women in “other” industries, which in-
clude many jobs in the public sector.

In the United States, in 1983 there was a
significant gender gap in experience but

no longer a gap in years of education.?® In
addition, there were important differences
in the occupational distribution by gender.
Women were much less likely than men to
be in professional, managerial, craft, and
labor occupations and more likely to be in
service occupations and sales occupations.
There were big differences in industrial
affiliation. Women were more likely to be
in the service sector and men were more
likely to be in agriculture, construction,
durable manufacturing, and non-durable
manufacturing. In 1995, both industrial
and occupational segregation persisted,
although many more women were drawn
into the professional and managerial occu-
pations than before: in 1983, about 32% of
women worked in professional and mana-
gerial occupations, and by 1995 this rate
had increased to 41.4%. Both men and
women left manufacturing (durable and
non-durable) and joined the service sector.
Also, both men and women were less likely
to be in unionized jobs in 1995 than in
1983. These figures clearly reflect the de-
cline of the manufacturing and unionized
sector in the United States in this period.
In 1995, women were more likely than men
to be found in public sector jobs, but the
female public sector over-representation
was much less pronounced in the United
States than in Denmark.!

100f course, gender differences can still exist in
the field of education. However, recent work by Joy
(2003) using the NCES Baccalaureate and Beyond
data shows that among U.S. college graduates, gen-
der differencesinlabor market outcomes persisteven
after the analysis takes into account differences in
college major, grades, and type of school attended.

IAn interesting observation from this table is that
the Danish gender experience gap seems to have
been larger than the gap in the United States. Al-
though itistrue that Scandinavian women participate
in the labor market to a much greater extent than
American women, actual experience measures for
women in Scandinavia tend to be inflated, because
women’s job rights there include the non-interrup-
tion of their “experience clock” during maternity
leave, which can be up to ayear in many cases. For the
purposes of this paper, we have corrected women’s
experience by the usual length of maternity leave
allowed in a woman'’s sector in the year in which the
child is born, bringing Danish women’s actual expe-
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Estimation Results

Based on estimation of pooled wage func-
tions for Denmark and the United States in
1983 and 1995, we perform the decomposi-
tions described in equations (3) and (4).
The regression results are shown in Appen-
dices A3-A6. The wage regressions in each
country are well-behaved and accord with
human capital theory. Wages rise with
experience (the experience-earnings pro-
file is concave), education, union status,
and occupational rank, and fall with resi-
dence in the provinces (Denmark) and
employment in the public sector. The re-
turn to education shows a decline in the
United States over this period, not only in
the pooled regression and in gender-sepa-
rate regressions, but also in regressions
correcting for the changing gender com-
position for the work force in the two analy-
sis years. While this evidence may appear
surprising, other studies have also noted
that much of the post-1979 increase in wage
inequality occurred between 1979 and 1983,
the period prior to the one being analyzed
here (see, for example, Card and DiNardo
2002).12

Based on these estimates, in Tables 2-4
below, wage decompositions are calculated
atthe mean and at the 10th, 20th, 80th, and
90th percentiles of the wage distribution.

rience numbers closer to international averages.
Another study also found that the actual experience
gender gap in the United States, Germany, and Swe-
den was comparable in 1984 (Blau and Kahn 2003).

2We do not attempt to account for the selection
bias that may result from estimating the wage model
on workers only. Neither do we deal with potential
endogeneity of chosen regressors. Selection may not
be of great concern in Denmark, where the participa-
tion rate among prime age women was nearly the
same as that of prime age men. In fact, previous
Danish studies have been unable to show that selec-
tion matters for female wages in Denmark; see, for
example, Rosholm and Smith (1996). In the U.S.
context, while it is certainly interesting to speculate
on the extent to which changing selectivity in the
labor market affects wage outcomes, that is not a
question addressed here, as a decomposition over
time that takes into account changing selectivity would
require many further assumptions that would consid-
erably complicate the basic analysis.

Finally, we analyze the separate contribu-
tion from different observed factors to the
development of the gender wage gap.
These estimation results allow us to test
the hypotheses presented in the back-
ground section on the reasons for the dif-
ferent development of the gender wage
gap in the two countries in this period.
Below, we first consider the effect of chang-
ing qualifications and changes in residual
factors (ranking and dispersion). In the
latter part of this section, for each country
we explore the role of sector as well as the
effect of rising wage inequality, decentrali-
zation in wage bargaining, and the low-
skillZhigh-skill gender twist (whereby
changing supplies of and demands for skills
affect the skill prices of women relative to
men differentially within different skill

groups).

Decompositions at the Mean

Table 2 presents the wage decomposi-
tion results at the mean for both countries,
in which column (1) for each country pre-
sents estimates of a basic human capital
model including only education and expe-
rience and column (2) in each case adds
occupation, industry, region, sector, and
unionization (United States only) to this
basic model.®®

The change in the total gap in Denmark
is measured at 0.026 log points, or approxi-
mately 2.6 percentage points, which indi-
cates a statistically significant widening of
the gender wage gap in this period (stan-
dard errors in parentheses). In column
(1), this increase of the wage gap results
from a 5-percentage-point residual gap,
which is statistically significant and positive
(that is, increasing the wage gap) and ex-

BNote that the words “qualifications” and “skills”
are used interchangeably to denote the full set of
explanatory variables in column (2), although they
include industry, occupation, sector, region, and
union in addition to basic human capital. Also, given
that education and experience closely correspond to
skills, as a rule, our discussion, for convenience,
sometimes treats skills (or qualifications) and human
capital synonymously.
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Table 2. Decompositions of the Change in the Gender
Wage Gap at the Mean, Denmark and the United States, 1983-1995.
(Standard Errors in Parentheses)
Denmark United States
Variable -1 -2 -1 -2
Total Gap Change 0.026** 0.026** -0.102** -0.102**
AIn(G, + 1) (0.009) (0.009) (0.023) (0.023)
Qualifications Gap Change -0.023** -0.011** —-0.093** -0.107**
Aln(Q, + 1) (0.003) (0.005) (0.005) (0.012)
Qualifications Effect —0.049** —0.045** -0.063** —0.094**
(AX, - AX,) P (0.001) (0.001) (0.003) (0.003)
Observed Prices Effect 0.026** 0.035** -0.029** -0.012
(X - X9AB (0.003) (0.005) (0.006) (0.013)
Residual Gap Change 0.050** 0.037** -0.009 0.004
AIn(R + 1) (0.009) (0.007) (0.023) (0.018)
Ranking Effect 0.045** 0.041** -0.044 -0.013
61(A8, - AB) (0.010) (0.009) (0.027) (0.023)
Dispersion Effect 0.005** —0.004** 0.035** 0.018**
AG(8° - 8% (0.002) (0.001) (0.006) (0.004)

Notes: The Danish Longitudinal Sample (0.5%) consists of salaried and manual non-self-employed workers
observed to work more than 1,000 hours annually. Controls for the specification reported in column (1) are
intercept, education, experience, and its square; for the specification reported in column (2), the same controls
as for column (1), but with the addition of occupational indicators, 1-digit industry codes, province, and sector.
Sample sizes are 7,300 individuals in 1983 (3,945 men, 3,355 women) and 7,634 individuals in 1995 (3,999 men,
3,635 women).

The sample from the U.S. PSID family data for 1983 and 1995 is sample restricted to white, non-self-employed
workers, aged 18-65, who worked more than 1,000 hours annually. Controls for column (1) include actual
experience, its square, and years of education; for column (2), the same, plus dummies for union contract
coverage, 1-digit industry and occupation dummies, region dummies, and sector. Sample sizes are 3,151

individuals in 1983 (1,877 men, 1,274 women) and 4,053 individuals in 1995 (2,235 men, 1,818 women).

**Statistically significant at the .05 level.

ceeds the 2.3-percentage-point qualifica-
tions gap (statistically significant and nega-
tive—decreasing the wage gap). Looking
at the individual components of the quali-
fications gap, we see that Danish women
improved their education and experience
in this period—that is, the gender gap in
human capital was narrowing—which re-
duced the gender wage gap by 4.9 percent-
age points, but that this trend was vitiated
by changing returnsto observed prices that
favored men, which widened the gap by 2.6
percentage points. Note that both compo-
nents of the qualifications gap are statisti-
cally significant.

In terms of the residual gap, the main
contributor seems to be a statistically sig-
nificant and positive ranking effect, which

is interpreted as the effect of women’s
movement relative to men in the pooled
wage distribution, after controlling for the
effect of observed characteristics. This ef-
fect increases the gender wage gap by 4.5
percentage points, which is statistically sig-
nificant. Increased wage dispersion (re-
sulting, for example, from rising decen-
tralization in the wage bargaining process
in recent years) in this period exerted a
small widening effect on the gender wage
gap of 0.5 percentage points.

Expanding the basic human capital
model to include other labor market char-
acteristics reduces the qualifications effect
from 2.3 to 1.1 percentage points because
of the relatively larger observed prices ef-
fect, now 3.5 percentage points instead of
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2.6. The residual gap is also smaller—not
surprising, since more factors are included
in the analysis—but a large ranking effect
and a small dispersion effect (now nega-
tive, that is, decreasing the gender wage
gap) are still characteristic.

The basic finding seems to be robust
with respect to the addition of more
covariates, and the conclusion is that Dan-
ish women improved their qualifications
considerably relative to men, but changing
observed skill prices that favored men sig-
nificantly eroded these gains, and the wid-
ening of the male-female gap in ranking in
the common wage distribution after the
analysis controls for observed characteris-
tics contributed to an overall increase in
the gender gap of 2.6 percentage points.
Therefore it can be said that the average
Danish woman was floating downstream in
this period: changing observed skill prices
that favored men and worsened relative
ranking effects more than offset women’s
wage gains from skill improvement, so that
the gender wage gap actually increased by
2.6 percentage points.

Looking next at the estimates for the
United States in Table 2, we see that quite
a different picture emerges for the average
American woman. In marked contrast to
Denmark, the overall gender wage gap in
the United States fell -0.102 log points
(10.2 percentage points) between 1983 and
1995 due to a large reduction in the quali-
fications gap. As the results from the ex-
panded model depart from the basic hu-
man capital model mainly to the extent
that the effect of changing qualifications
onthe genderwage gap becomes evenstron-
ger and the effect of observed prices weaker
but with the signs and statistical signifi-
cance of all estimated effects remaining the
same, we concentrate mainly on reporting
the results shown in column (2). Thus,
based on the fuller specification, we esti-
mate thatwomen in the United Stateswould
have reduced the wage gap by a full 10.7
percentage points simply through relative
improvementin observed labor market skills
and (to a lesser degree) changes in skill
prices that also favorably affected the gen-
der wage gap. The residual gap worked to

increase the wage gap slightly (by 0.4 per-
centage points), mainly due to a small sta-
tistically significant effect on the wage gap
of increased dispersion in this time period,
aresultalso noted in Blauand Kahn (1997).
Women fell further behind men in the
common wage distribution in terms of their
unobservables, but this effect is minimal
and statistically insignificant. Overall, the
residual gap is not statistically significant.
We therefore find thatwomen in the United
States were strongly swimming upstream,
opposed by only a weak current!*

Decompositions at Various Percentiles

We compare U.S. and Danish wage de-
compositions notonly atthe mean, butalso
at the 10th, 20th, 80th, and 90th percen-
tiles, because the pace of skill accumula-
tion, both observed and unobserved, may
differ at different points in the wage distri-
bution. While the standard Oaxaca decom-
position is carried out at the mean, more
recently researchers have explored meth-
ods that allow decompositions at various
deciles of the wage distribution. For ex-
ample, Fortin and Lemieux (1998) used a
rank-based procedure to perform decom-
positions at each percentile of the wage
distribution, and Blackaby et al. (1999)
investigated sectoral wage premiums using
JMP’s method performed at different

14Blau and Kahn (1997) reported similar findings
in their analysis of the trend in the U.S. gender wage
gap in the 1980s. To what extent are the above
findings a result of using a pooled wage regression
instead of anchoring the decomposition with the
male wage distribution, as in Blau and Kahn (1997)?
We explore this question by applying JMP’s decompo-
sition method to our U.S. PSID sample and find that
at the mean, the qualifications effect is estimated to
be -0.087, the observed prices effect -0.019, the
ranking effect—0.016, and the dispersion effect 0.019,
nearlyidentical to the estimated components reported
in Table 2, column (2) (United States).

Re-running the regression models in each country
in 1995 on a randomly selected sample (without
replacement) that has the same gender composition
as in 1983 yields the same regression estimates as
before; that s, the results are unaffected by the chang-
ing gender composition of the work force over this
period.
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Table 3. Decompositions of the Change in the Gender Wage Gap, Denmark
and the United States, 1983-1995: 10th, 20th, 80th, and 90th Percentiles.
(Standard Errors in Parentheses)
Denmark United States

Variable 10th 20th 80th 90th 10th 20th 80th 90th
Total Gap Change —-0.042** 0.008 0.064** 0.138** -0.013 -0.039 -0.096** -0.099**
AIn(G, + 1) (0.011) (0.010) (0.010) (0.012) (0.026) (0.025) (0.026) (0.029)
Qualification Gap Change 0.017** -0.021** -0.027** —0.017** —0.057** —-0.070** —0.154** -0.153**
Aln(Q, + 1) (0.004)  (0.005) (0.006) (0.006) (0.016) (0.014) (0.012) (0.012)
Qualifications Effect 0.008** -0.048** -0.080** —-0.085** —0.058** -0.081** -0.145** -0.116**

(0.002) (0.002) (0.002) (0.003) (0.004) (0.005) (0.007) (0.007)
Observed Prices Effect 0.008 0.026** 0.055** 0.070** 0.001 0.010 -0.009 -0.037**

(0.004) (0.005) (0.006) (0.007) (0.016) (0.015) (0.013) (0.015)
Residual Gap Change —-0.058** -0.005 0.090** 0.153** 0.044 0.032 0.058 0.054
AIn(R + 1) (0.010) (0.008) (0.008) (0.010) (0.024) (0.021) (0.023) (0.026)
Ranking Effect -0.049** 0.001 0.092**  0.154** 0.030 0.018 0.041 0.036

(0.009) (0.008) (0.008) (0.009) (0.024) (0.023) (0.023) (0.024)
Dispersion Effect —-0.009** -0.006** —0.003** —0.0003 0.014** 0.014** 0.016** 0.018**

(0.002) (0.001) (0.001) (0.0003)  (0.003) (0.003) (0.004) (0.004)

**Statistically significant at the .05 level.

deciles of the wage distribution. The pooled
wage decomposition is performed at vari-
ous percentiles by identifying the “average”
observation at the chosen percentile in each
sex’s wage distribution. This means per-
centile ranks are assigned to men and
women within their own wage distributions,
following which averages of the wage, con-
ditioning variables, and residuals are taken
inasmall neighborhood (plus or minus 5%
of the observations) around the respective
decile. This is done in order to minimize
the effect of outliers. Next, the decompo-
sition is performed holding constant the
estimated skill prices but allowing wages,
characteristics, and residuals to vary by
decile.?

SImposing the same regression parameters across
deciles assumes that returns to labor market charac-
teristics are the same at all points in the distribution.
The alternative would be to run separate quantile
regressions and thereby estimate the marginal effect
of a covariate on log wage at different quintiles of
the distribution. The disadvantage to implement-
ing the quantile approach here is that our focus is
on the unconditional (as opposed to the condi-
tional) distribution.

Table 3 presents results of thisdecompo-
sition for both Denmark and the United
States at the 10th, 20th, 80th, and 90th
percentiles. Clearly, large differences exist
between the decomposition at the mean
(reported in Table 2) and at the various
percentiles. In Denmark, between 1983
and 1995 the wage gap narrowed signifi-
cantly by 4.2 percentage points at the 10th
percentile, showed no change at the 20th
percentile, showed a small, statistically sig-
nificant increase of 2.6 percentage points
at the mean, widened by 6.4 percentage
pointsat the 80th percentile, and increased
by almost 14 percentage points at the 90th
percentile. Women in the highest decile
improved their qualifications the most (re-
ducing the wage gap by a full 8.5 percent-
age points), followed by women at the 80th
percentile (8 percentage points), women
at the mean and 20th percentile (reduc-
tions of 4.5-4.8 percentage points), and
women in the lowest decile (increase by 0.8
percentage points). At the same time,
changes in observed prices hurt women in
the highest deciles and at the mean much
more than women in the lowest deciles,
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due to a larger gender gap in such at-
tributes. While women in the lowest decile
benefited from the reduced effect of re-
sidual factors (mostly due towomen’s catch-
ing up with men in the unobservables dis-
tribution), those in the highest decile ex-
perienced a15.3-percentage-pointincrease
in the wage gap due to residual factors,
again almost entirely because a ranking
effect that was large, positive (that is, wid-
ening the wage gap), and statistically sig-
nificant completely countered the effect of
improved qualifications.

In the United States, the story is again
entirely different, with the gender wage
gap for high-wage (90th- and 80th-percen-
tile) and mean-wage women declining by
9.9, 9.6, and 10.2 percentage points, re-
spectively, whereas low-wage women expe-
rienced almost no change in the wage gap
in this period (a statistically insignificant
decrease of between 1 and 4 percentage
points). As in Denmark, the middle and
upper groups improved their skills the most
relative to men, with the qualifications ef-
fect estimated to be 11.6, 14.5, 9.4, 8.1, and
5.8 percentage points at the 90th, 80th,
mean, 20th, and 10th deciles, respectively.
In particular, the highest wage group expe-
rienced a statistically significant decline in
the wage gap of 4 percentage points due to
changing skill prices, as the gender gap in
skills was small for this group.

These results do not accord with find-
ings by Katz and Murphy (1992) and Blau
and Kahn (1997) that a gender twist in the
supply of and demand for skills worked to
the disadvantage of high-skilled women in
the United States. Our findings are more
in line with those of Fortin and Lemiuex
(1998), who also anchored their analysis
using the overall wage distribution. Using
CPS data for 1979-91, they found that any
gender twist effects were overpowered by
other factors that benefited women, with
the net result being a large decline in the
gender wage gap at the top of the U.S.
female wage distribution. Of course, it
should be pointed out that Blau and Kahn
(1997) measured skill groups using pre-
dicted wages based largely on education
and experience, which may yield patterns

different from those obtained when the
skill group definition is based on wage per-
centiles.!®

Adding together the effect of unobserved
prices (dispersion) and observed prices, we
obtain the effect of changing returns to
skill on the U.S. gender gap resulting from
changing supply and demand conditions.
These numbers only reinforce the story
that high-wage American women experi-
enced the smallest increase in the gender
gap from these factors, and low-wage Ameri-
can women the largest, as the gender wage
gap increased by -2.0, 0.07, 2.4, and 1.5
percentage points at the 90th, 80th, 20th,
and 10th percentiles, respectively. In Den-
mark, the effect of the growing decentrali-
zation in the wage-bargaining process in
later years plus changes in observed skill
prices had the opposite effect, with the
increase in the gender wage gap being 7.0
percentage points, 5.2 percentage points,
2.0 percentage points, and -0.01 percent-
age points at the 90th, 80th, 20th, and 10th
percentiles, respectively, due to the sum of
these effects.

In the United States, Table 3 also shows
that changes in the residual gap increased
the gender wage gap for all three groups,
butwas never statistically significant. Across
all wage groups, increases in wage disper-
sion were the dominant source of the re-
sidual gap, raising the wage gap by about
1.4 percentage points at the bottom of the
distribution and by 1.8 percentage points
atthe top. Women in all decilesin the U.S.
data experienced a widening of the wage
gap due to awidening of the gender gap in
ranking in the distribution of unob-
servables, to the tune of 1.8-4.0 percentage

18The divergence in these studies’ findings may be
also be partly attributable to the time period under
analysis. Both Fortin and Lemieux (1998) and this
paper study aslightly later period than Blau and Kahn
(1997), who looked at the U.S. labor market in the
1980s, a period during which there was a dispropor-
tionate increase in inequality. Recent work on U.S.
inequality has found that much of the post-1979
increase in wage inequality occurred between 1979
and 1983; see, for example, Card and DiNardo (2002).
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points, but this effect was never statistically
significant. This is in sharp contrast to
Denmark, where women in the highest
decile fell behind men in the common
wage distribution of unobservables, and
where this effect (15.4 percentage points)
was statistically significant and accounted
for the entire change in the residual gap.

Therefore, even within industry-occupa-
tion groups, the wage gains of highly quali-
fied women in Denmark lagged behind
those of other groups. The highest decile
in Denmark experienced the greatest wid-
ening in the gender wage gap over this
period, and this effect was almost entirely
due to women falling behind men in the
common distribution of the unobservable
components of wages. We interpret this as
the emergence of a sort of glass ceiling that
disproportionately affected high-wage
women. A comparable change did not
occur inthe United States, wherewomenin
the highest decile experienced the greatest
narrowing of the wage gap, and where the
role of changing unobservable factors was
small and statistically insignificant. A find-
ing similar to that for Denmark was re-
ported by Albrecht et al.(2003) for Sweden
in the 1990s, where the gender wage gap at
the top of the Swedish wage distribution
was larger than the corresponding gap in
the United States, despite the average gen-
der gap being much smaller in Sweden
than in the United States.

More recently, Arulampalametal. (2004)
analyzed gender pay gaps by sector in ten
European countries using harmonized Eu-
ropean Union Household Panel data. Ap-
plying quantile regression techniques, they
also found that, controlling for various in-
dividual and job characteristics, gender pay
gaps are largest at the top of the distribu-
tion for a number of countries, including
Denmark, a finding they interpreted as
being consistent with glass ceilings.’

YThey also found evidence consistent with sticky
floors in a number of countries—substantial gender
wage gaps at the bottom of the distribution—but glass
ceilings tend to be more prevalent than sticky floors.

Tosome extent, the finding that changes
inunobserved factorsare an important part
of the explanation for changes in the gen-
der wage gap among high-wage workers in
Denmark could be due to non-convergence
in unmeasured characteristics. Another
possibility is that there was growing statisti-
cal discrimination against high-wage
women. One consequence of growing de-
centralization in wage-setting could be the
rising importance of individual bargaining
in wage determination at higher levels, a
task at which men may be more skilled than
women (see, for example, recent work in
this area by Babcock and Laschever [2003]
and Save-Soderbergh [2003]). However, it
is difficult to argue that this type of gender
differential was only present in Denmark
and not in the United States.

Another explanation could be that high-
wage women in Denmark are less commit-
ted to their jobs than are women of the
same rank in the United States. Despite
family-friendly schemes in the public sec-
tor, high-wage women in Denmark in both
publicand private sectors, unlike their coun-
terparts in the United States, tend to leave
work earlier than men because of early
closing of publicly provided daycare, and
tend to be responsible for a greater house-
work load because of the high tax rates and
high price of market services in Scandi-
navia.’® It is possible that lower career
attachmentimpedeswomen’swage progress
in high-leveljobs, particularly in the present-
day labor market, where competition is
stronger.

On the other hand, Arunampalam et al.
(2004) showed that a similar glass-ceiling
effect is present in many countries in Eu-
rope and not merely in Scandinavia, which
may weaken the argument that “work-fam-
ily reconciliation policies” adopted by the
Scandinavian welfare states have had back-

18A time-use-based study of the effect of house-
work on wages of men and women in Denmark (Bonke
et al. 2005) showed that housework performed just
before or after market work is associated with signifi-
cantly lower wages, particularly for women at the high
end of the distribution.
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Table 4. Effect of Explanatory Variables on
Qualifications Gap Change: Denmark, 1983-1995.

Qualifications Effect

Observed Prices Effect

Variable 10th perc. Mean 90th perc. 10th perc. Mean 90th perc.
Exp. + Exp.-sq. -0.017**  -0.021** -0.029** 0.011** 0.018** 0.023**
Education 0.006**  -0.011** —-0.026** -0.003** 0.003** 0.015**
Occupation
High Manager 0.004**  -0.001** 0.016** 0.0001 0.0005 0.001
Middle Manager 0.002**  -0.009**  -0.024** -0.0001 0.00003 0.00002
Skilled Worker 0.001**  -0.001** —-0.002** -0.009**  -0.011** -0.006**
Unskilled Worker 0.0005 -0.001 -0.001 -0.005** 0.005** 0.016**
Industry
Primary -0.0001 -0.00004 -0.0001 -0.002 -0.002 -0.002
Manufacturing 0.002 0.0001 -0.001 -0.003 -0.006 -0.006
Energy -0.001**  -0.0001 0.002** 0.0004 0.0006 0.0001
Construction -0.0001 0.00005 0.0002 -0.006 -0.007 -0.006
Trade 0.00003  -0.0001 -0.0002 -0.0003 -0.001 -0.001
Transport. & Comm. -0.0005 -0.0004 -0.001 -0.001 -0.001 -0.0004
Finance 0.0003**  0.0001 -0.001** -0.001** 0.0001** -0.001**
Other -0.002 -0.0001 0.002 0.001 0.002 0.002
Public 0.007** 0.0009** -0.009** 0.026** 0.032** 0.036**
Province 0.007**  -0.002**  —0.009** -0.001 -0.00002 0.0003
Total 0.008**  -0.045**  —0.085** 0.008 0.035** 0.070**

**Statistically significant at the .05 level.

lash effects on women’s wages by encourag-
ing participation but weakening commit-
ment. They further reported that this phe-
nomenon is not seemingly related to the
variance of the wage distribution (com-
puted within their small sample), which
would otherwise reflect the greater extent
of do-it-yourselfwork and housework in the
high-tax countries. Instead, they concluded
that promotion procedures may favor men
across European countries, leading to a
larger wage gap at the top of distribution.

However, it is interesting to speculate
about why, judging from the results in this
paper, American women seem not to have
encountered a similar promotion hurdle.
Perhapsstructural/institutional differences
across European countries and complex
country-specific interactions between dif-
ferent factors make it difficult to identify a
single common cause. In Denmark, the
lack of commitment to work encouraged by
family-friendly policies and the inability to
put in long hours due to early closing of
daycare and a larger housework load may

have become particularly damaging to
women at the top of the distribution,
where pay and promotions are increas-
ingly becoming tied to performance, but
the same factors may not be at play in
other countrieswhere asimilar glass-ceil-
ing pattern is observed.

Contribution of Explanatory Variables

We further decompose the Danish and
U.S. wage gaps to show the separate contri-
butions of the explanatory variables to the
gualifications gap, that is, the separate con-
tributions to the qualification effect and
the observed prices effect. We do thisatthe
10th percentile, the mean, and the 90th
percentile, as results from Table 3 indicate
that the 20th and 80th percentiles are fairly
close to the 10th and 90th, respectively.
These results are given in Tables 4 and 5
below. As noted by Oaxaca and Ransom
(1999), indecomposition analysis, the sepa-
rate contributions to the discrimination
gap of sets of indicator variables are not
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Table 5. Effect of Explanatory Variables on
Qualifications Gap Change: United States, 1983-1995.
Qualifications Effect Observed Prices Effect

Variable 10th perc. Mean 90th perc. 10th perc. Mean 90th perc.
Exp. + EXp.-sq. 0.009**  -0.031** -0.059** -0.009**  -0.023**  -0.033**
Education -0.001**  -0.014** 0.008** 0.004**  -0.002** 0.006**
Occupation

Professional -0.017**  -0.025** -0.017** 0.002**  -0.003**  -0.027**

Managerial -0.019**  -0.017** -0.051** 0.011** 0.011** 0.025**

Sales 0.005** 0.004** 0.017** —0.004** 0.002** 0.003**

Crafts -0.012**  -0.005**  -0.024** 0.026** 0.021** 0.018**

Labor 0.003 0.001 0.001 0.011 0.007** 0.0002

Service —-0.003 -0.002 -0.002 -0.024**  -0.009 —-0.002
Industry

Agriculture 0.001** 0.002** 0.002** -0.001 -0.001 -0.001

Construction 0.0001 -0.005** 0.001 0.006 0.004 0.004

Nondur. Manuf. -0.0003 -0.0003 0.001 —-0.002** 0.002** 0.010**

Service -0.006**  -0.001**  -0.024** -0.017**  -0.015** -0.026**
Public 0.0008 0.0001 -0.001 0.004 -0.002 -0.009
Union -0.012**  -0.010** 0.016** -0.002 -0.003 0.002
Region

West 0.002**  -0.001** 0.001** —-0.001** 0.002** 0.0005**

North -0.012** 0.006** 0.004** 0.005**  -0.006**  -0.005**

South 0.003**  -0.001** 0.012** —-0.006** 0.002**  -0.001**
Total -0.058**  -0.094** -0.116** 0.001 -0.012 —-0.037**

**Statistically significant at the .05 level.

invariant to the choice of omitted category,
while the estimated separate contributions
of sets of dummy variables to the explained
portion of the wage gap are invariant. Here,
asthe constantterm iseliminated, the sepa-
rate contributions have to be invariant with
respect to dummy variable normalizations.
Therefore, unlike in the standard case, it is
possible to report the separate contribu-
tions of the explanatory variables to both
qualifications and effects of observed price
effects.

For each country, the specification is the
most general wage regression model, which
forms the basis for the decompositions in
Tables 2 (column 2 in each country) and 3.
For brevity, we report the total effect of
experience, although experience and its
square were entered separately in the wage
regressions. Inthe following discussion, we
concentrate mainly on the statistically sig-
nificant effects.

In Denmark, we see that women in all
three wage deciles were catching up to men
in qualifications, particularly with respect
to experience and, to a lesser degree, edu-
cation (except at the bottom of the wage
distribution), and that these factors com-
bined with a narrowing of the occupational
attainment gap (in middle-manager-level
positions) for the highest group account
for most of the qualifications effect.
Changes in the gender gap in industrial
distribution had only modest effects, and
closing the gap in public sector employ-
ment hurt only women in the low wage
group. In terms of the observed price
effect, a low-skillZhigh-skill wage twist phe-
nomenon is evident in which changing
prices of human capital factors such as
experience and education worked to the
detriment of high-wage women in particu-
lar. For this group, changing returns to
experience increased the wage gap by 2.3
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percentage points and changing returns to
education increased the gap by 1.5 percent-
age points. This is due to a larger gap in
accumulated experience and education
among the womenin thisgroup thanamong
their male counterparts.

Changes in the return to public sector
employmentincreased the gap forall groups
by 2.6 to 3.6 percentage points, the penalty
being greatest at the top. That the gender
wage gap in Denmark is closely tied to
women'’s over-representation in the public
sector has also been shown in a number of
previous studies mentioned in the back-
ground section. Here, we document that
the gender pay gap in Denmark has wid-
ened as a result of a falling return to public
sector employment. That patternwas likely
due to the slowdown in wage growth in the
public sector relative to the private sector
in the 1980s and 1990s as a result of the
government’s public-private wage twist
policy, as well as to the expansion in this
period of a number of family-friendly
schemes in the public sector, such as paid
parental leave, entitlements to care days,
and shorter and more flexible working
hours, which could have had negative con-
sequences for women’s wages. Nonethe-
less, the public sector over this period con-
tinued to attract the majority of the female
work force because of the long duration of
benefits and their generous coverage.

Inthe U.S. case (Table 5), we see that the
strong reduction in the wage gap due to the
gualifications effect at the mean and the
90th decile was mostly due to women catch-
ing up with men in occupational attain-
ment and to a narrowing of the gender gap
in experience (at the higher deciles) and
education (at the mean). In the lowest
decile, the decline in the pay gap due to a
convergence of qualifications was a little
more modest but still due to narrowing of
the gender gaps in education and occupa-
tional attainment. In that decile, the wage
gap actually worsened substantially as the
experience gap rose. The typical woman
also experienced a statistically significant
narrowing of the wage gap due to a narrow-
ing of the gender gap in union affiliation,
reflecting the loss of male union jobs in this

period. A change in the industrial distribu-
tion, particularly the narrowing of the gap
in service sector employment, also worked
to the advantage of women, especially those
with high or mean wages.

Interms of observed skill prices, while all
three groups (low-wage, middle-wage, and
high-wage women) faced a narrowing of
the wage gap due to the changing returns
to experience, low-wage and high-wage
women were penalized due to a changing
return to education that favored men. The
pay gap also increased as a result of rising
returns to being in managerial, craft, sales,
and laborer occupations, although this ef-
fect was slightly offset by decreases in the
gap arising from higher returns to profes-
sional and service occupations. Although
women’s rising union representation (rela-
tive to men), as well as changes in the
industrial distribution that were favorable
to women, tended to reduce the gap, espe-
cially for women in the middle- and lower-
wage groups, these effects were, in general,
not highly statistically significant. In the
highest decile, the estimated changing re-
turn to non-durable manufacturing (rela-
tive to durable manufacturing) favored men
and raised the wage gap.

Even at a disaggregated level, we do not
find convincing evidence of a low-skill/
high-skill wage twist phenomenon whereby
changing prices of skills (reflecting the
changing supply of and demand for various
human capital attributes) particularly dis-
advantaged women relative to men in the
highest decile. It is true that changing
returns to education and employment in
some occupations—managerial, sales, craft,
and laborer occupations (relative to cleri-
cal)—and the changing return to employ-
mentin non-durable manufacturing indus-
tries tended to dampen the progress of
high-wage women. But the overall trend in
returnsto experience benefited thisgroup,
as it did women in the other wage catego-
ries, and adverse changes in the returns to
education hurt high-wage women no more
than women in the lowest wage group. In
aggregate, the observed prices effect low-
ered the gender wage gap most in the high-
est-wage group, because that was the group
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for whom the gender gap in human capital
acquisition was smallest.

Conclusion

This paper provides clear evidence that
over the period 1983-95 the wages of Dan-
ish women stalled or even floated down-
stream, while U.S. women managed to swim
upstream in a country with less favorable
family-friendly welfare schemes and in a
labor market with a much larger and more
rapidly increasing wage dispersion. In Den-
mark, changing returnsto experience, edu-
cation, and public sector employment wid-
ened the wage gap significantly in all wage
groups. Further, the impact of changing
residual factors, or the unexplained gap,
increased the wage gap greatly at the top of
the wage distribution; in fact, among high-
wage women, almost the entire increase in
the wage gap was attributable to a worsen-
ing of women’s ranking relative to men’sin
the common distribution of unobservables.
In the United States, in contrast, neither
these effects nor the effects of increased
overallwage dispersion were strong enough
to countervail the impact of a gender con-
vergence in qualifications, with the result
that women at all wage levels—but particu-
larly high-wage women—made appreciable
wage progress relative to men.

These results point to some basic mecha-
nisms at work in the Danish labor market
that have been detrimental to the closing of
the gender wage gap. First, changing prices
of human capital attributes such as experi-
ence and education reclaimed a large por-
tion of wage gains made through the con-
vergence in the levels of these skills. Fur-
ther, this effect seems to have been most
pronounced at the top of the wage distribu-
tion; that is, a high-skillZlow-skill gender
wage twist whereby the net increase of the
gender wage gap results from a changing
supply of and demand for skills seems to
have been largest at the top of the wage
distribution.

Second, developments in public sector
employment had a negative “boomerang”
effect on female wages and careers, partly
through the public/private wage twist

policy, but possibly also partly through “fam-
ily-friendly” welfare schemes available in
the public sector in Denmark, such as paid
maternity leave, family care days, and flex-
ible working hours, all of which were sig-
nificantly expanded in this period. Al-
though these policies facilitated women’s
entrance into the labor market, perhaps
even raising their total compensation, they
had the unintended consequence of facili-
tating frequent absences from work and
thereby reducingwomen’sattractivenessas
employees. The falling return to public
sector employment may thus indirectly re-
flect the high take-up of these schemes by
women in this period and the human capi-
tal atrophy and productivity decline that
result. For women in the United States,
many of these welfare state options were
not available, and U.S. women to a much
larger extent had to find alternatives in the
form of private child care or housekeepers.
In this way, the Scandinavian welfare state
model may have had a backlash effect on
the wage progress of women that did not
occur under the less liberal social welfare
system in America.

A third finding is that while low-skilled
women in Denmark enjoyed shrinking gen-
der wage gaps over this period similar to
their counterparts in the United States, the
experience of high-skilled women in the
two countries was entirely different, with
women in the highest decile in Denmark
experiencing the greatest increase in the
gender wage gap, almost entirely due to
their falling behind men in the overall
wage distribution in terms of unobservable
characteristics, whereasin the United States
the greatest pay gap decline was in the high-
est decile. A “glass ceiling” seems to have
emerged in Denmark in this period—simi-
lar to the phenomenon found by Albrecht
et al. (2003) in Sweden—that dispropor-
tionately affected high-wage women: even
after the analysis controls for observed char-
acteristics, Danish women faced awidening
wage gap due to their falling behind menin
the residual distribution. This pattern
might reflect a relative lag in women’s un-
measured skillsthatare important for wage-
setting in high-level jobs these days, or it



262 INDUSTRIAL AND LABOR RELATIONS REVIEW

might be due to growing statistical discrimi-
nation against high-wage women. It is pos-
sible that a less than full commitment to
work encouraged by family-friendly poli-
cies and a relatively large housework load
penalized Danish women at the top of the

distribution. Such disadvantages are more
than ever likely to weigh heavily in present-
day high-skilled, high-intensity workplaces,
where pay and promotions are tied to per-
formance rather than to qualifications and
tenure.
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Appendix Al
Variable Means, Denmark, 1983 and 1995
(Standard Deviations in Parentheses)
1983 1995
Independent Variable Women Men Women Men
Log Wage 4.039 (0.293) 4.222 (0.315) 4.104 (0.282) 4.314 (0.347)
Experience 10.597 (6.835) 16.376 (11.912) 13.948 (8.099) 17.161 (10.571)
Experience-Sq./100 1.590 (1.913) 4.100 (5.205) 2.601 (2.622) 4.062 (4.355)
Education 11.293 (2.244) 11.657 (2.512) 12.171 (2.436) 12.137 (2.532)
Occupation
High Manager 0.039 (0.193) 0.160 (0.367) 0.059 (0.235) 0.177 (0.381)
Middle Manager 0.148 (0.355) 0.155 (0.362) 0.212 (0.408) 0.158 (0.365)
Skilled Worker 0.019 (0.136) 0.232 (0.422) 0.024 (0.153) 0.224 (0.417)
Unskilled Worker 0.328 (0.470) 0.261 (0.439) 0.261 (0.439) 0.270 (0.444)
Industry
Primary 0.007 (0.081) 0.023 (0.149) 0.009 (0.096) 0.022 (0.147)
Manufacturing 0.130 (0.337) 0.258 (0.437) 0.133 (0.339) 0.266 (0.442)
Energy 0.003 (0.052) 0.012 (0.111) 0.003 (0.057) 0.012 (0.110)
Construction 0.008 (0.091) 0.103 (0.304) 0.010 (0.102) 0.093 (0.291)
Trade 0.131 (0.338) 0.145 (0.352) 0.118 (0.323) 0.154 (0.361)
Transport. & Communic. 0.042 (0.201) 0.102 (0.303) 0.073 (0.260) 0.124 (0.329)
Finance 0.075 (0.264) 0.072 (0.259) 0.049 (0.216) 0.049 (0.216)
Other 0.677 (0.468) 0.353 (0.478) 0.635 (0.481) 0.305 (0.460)
Public 0.562 (0.496) 0.284 (0.451) 0.532 (0.499) 0.247 (0.431)
Province 0.624 (0.484) 0.627 (0.484) 0.631 (0.483) 0.666 (0.472)
N 3,355 3,945 3,635 3,999
Appendix A2
Variable Means, U.S., 1983 and 1995
(Standard Deviations in Parentheses)
1983 1995
Independent Variable Women Men Women Men
Log Wage 1.870 (0.503) 2.291 (0.535) 2.051 (0.568) 2.369 (0.567)
Experience 11.791 (9.031) 16.647 (11.49) 15.352 (8.311) 17.373 (8.869)
Experience-Sq./100 2.205 (3.332) 4.090 (5.085) 3.047 (3.001) 3.805 (3.714)
Education 13.072 (2.145) 12.954 (3.557) 13.286 (2.779) 13.128 (2.557)
Occupation
Professional 0.222 (0.416) 0.208 (0.406) 0.278 (0.448) 0.211 (0.408)
Sales 0.049 (0.215) 0.056 (0.23) 0.040 (0.196) 0.056 (0.23)
Crafts 0.021 (0.144) 0.257 (0.437) 0.018 (0.134) 0.237 (0.426)
Labor 0.103 (0.304) 0.207 (0.405) 0.073 (0.26) 0.203 (0.402)
Managerial 0.100 (0.301) 0.17 (0.376) 0.136 (0.343) 0.173 (0.378)
Service 0.801 (0.399) 0.050 (0.218) 0.129 (0.335) 0.064 (0.245)
Industry
Agriculture 0.009 (0.097) 0.038 (0.192) 0.010 (0.099) 0.028 (0.164)
Construction 0.009 (0.093) 0.082 (0.274) 0.012 (0.107) 0.085 (0.279)
Nondurable Manuf. 0.086 (0.281) 0.102 (0.302) 0.067 (0.249) 0.101 (0.301)
Service 0.801 (0.399) 0.576 (0.494) 0.844 (0.363) 0.625 (0.484)
Public 0.221 (0.415) 0.183 (0.387) 0.231 (0.422) 0.177 (0.381)
Union 0.159 (0.365) 0.261 (0.439) 0.139 (0.346) 0.207 (0.405)
West 0.208 (0.406) 0.189 (0.392) 0.189 (0.391) 0.185 (0.388)
South 0.331 (0.471) 0.32 (0.466) 0.341 (0.474) 0.339 (0.474)
North 0.252 (0.434) 0.291 (0.454) 0.283 (0.45) 0.286 (0.452)
N 1,274 1,877 1,819 2,237
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Appendix A3
Pooled Wage Regressions, Denmark, 1983
(Standard Errors in Parentheses)

Variable -1 -2
Intercept 3.542 (0.019)*** 3.712 (0.070)***
Experience 0.016 (0.001)*** 0.014 (0.001)***
Experience-Sq./100 -0.020 (0.003)*** -0.022 (0.003)***
Education 0.038 (0.001)*** 0.017 (0.002)***
High Manager 0.365 (0.013)***
Middle Manager 0.148 (0.011)***
Skilled 0.098 (0.012)***
Unskilled 0.072 (0.009)***
Public -0.013 (0.015)
Province -0.060 (0.007)***
Industry Controls No Yes
Adj. R? 0.144 0.244
Root MSE 0.295 0.277
N 7,290 7,290
Note: Omitted occupational category is other (non-managerial) salaried workers.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
Appendix A4
Pooled Wage Regressions, Denmark, 1995
(Standard Errors in Parentheses)
Variable -1 -2
Intercept 3.353 (0.018)*** 3.682 (0.036)***
Experience 0.018 (0.001)*** 0.018 (0.001)***
Experience-Sq./100 -0.017 (0.003)*** -0.024 (0.003)***
Education 0.052 (0.001)*** 0.027 (0.002)***
High Manager 0.369 (0.012)***
Middle Manager 0.153 (0.010)***
Skilled 0.046 (0.011)***
Unskilled -0.008 (0.008)
Public -0.128 (0.011)***
Province -0.065 (0.006)***
Industry Controls No Yes
Adj. R? 0.264 0.392
Root MSE 0.287 0.261
N 7,634 7,634

Note: Omitted occupational category is other (non-managerial) salaried workers.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
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Appendix A5
Pooled Wage Regressions, United States, 1983
(Standard Errors in Parentheses)
Variable -1 -2
Intercept 0.440 (0.055)*** 0.747 (0.066)***
Experience 0.046 (0.003)*** 0.040 (0.003)***
Experience-Sq./100 -0.066 (0.007)*** -0.061 (0.006)***
Education 0.092 (0.004)*** 0.071 (0.004)***
Professional 0.301 (0.028)***
Managerial 0.346 (0.029)***
Sales 0.167 (0.039)***
Crafts 0.221 (0.028)***
Labor -0.020 (0.030)
Service -0.132 (0.032)***
Public -0.048 (0.022)**
Union 0.313 (0.021)***
Industry Controls No Yes
Region Controls No Yes
Adj. R? 0.264 0.393
Root MSE 0.482 0.437
N 3,151 3,151
Note: Omitted occupational category is Clerical.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
Appendix A6
Pooled Wage Regressions, United States, 1995
(Standard Errors in Parentheses)

Variable -1 -2
Intercept 0.975 (0.044)*** 1.284 (0.054)***
Experience 0.046 (0.003)*** 0.036 (0.003)***
Experience-Sq./100 -0.079 (0.008)*** -0.062 (0.008)***
Education 0.059 (0.003)*** 0.035 (0.003)***
Professional 0.477 (0.025)***
Managerial 0.501 (0.026)***
Sales 0.422 (0.039)***
Crafts 0.309 (0.029)***
Labor 0.045 (0.029)
Service -0.048 (0.031)
Public -0.008 (0.021)
Union 0.285 (0.022)***
Industry Controls No Yes
Region Controls No Yes
R? 0.175 0.343
Root MSE 0.535 0.478
N 4,053 4,053

Note: Omitted occupational category is Clerical.

*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
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