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time-constant heterogeneity. The results show that when controlling for unobserved
heterogeneity, the negative effect of children on mothers’ wages disappears. The main effect of
children seems to be loss of human capital accumulation during childbirth periods. Beside this,
there is no indication that children have long-term effects on the earnings potential of their
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1. Introduction

Traditionally, the gender wage gap has been explained by gender differencesinthelevel of human
capital, discriminatory forces in the labour market and the importance of family responsibilities
which typically reduce the earnings capacity of women but increase men’s wages. During recent
decades, the gender wage gap has been decreasing in many countries, but atendency of stagnation
of this process appears in some countries. This may seem paradoxical. In many countries, equal
pay legidation was put into force inthe 1970sand 1980s. At the sametime, women’ seducational
attainment has increased dramatically in most countries. Today, the educational level of women
iscloseto that of men in many countries. Further, the increased participation rate of women has
improved theaveragelevel of femaleon-the-jobtraining and labour market experience. Therefore,
there is an increasing focus on the effects of family responsibilities on women’s wages as one of
the explanations of the apparent paradox of stagnating gender wage equalization.

In many empirical analyses, it has been found that the presence or the number of childrenin the
household has a negative effect on women’'s wages, see Korenman and Neumark (1991, 1992),
Waldfogel (1998a,b). Being married also tends to reduce the female earnings capacity while a
positive marriage premium often is found for males. The effect of children on earnings capacity
may reflect a reduced work intensity of mothers after childbirth due to responsibilities at home.
It may also reflect previous periods out of the labour market if the included measures of
experience do not explicitly account for career interruption periods. In a number of empirical
studies, it is found that periods of career interruptions due to childbirth and childrearing reduce
human capital and earnings capacity of the mothers, see for instance Ruhm (1998) for a recent
study. However, thefindingsinthisareaare not unambiguous. For instance, Albrecht et al. (1999)
and Waldfogel (1998a) find no negative effect on subsequent earnings for women entering into
formal maternal leave schemes. For the UK, Joshi et a. (1999) also find that mothers do not have
lower wagesthan women without children when the model controlsfor the generally lower wages
for part-timers and the possible endogeneity of children.

Previous Danish results do not entirely confirm the results found in the international literature.
Rosholm and Smith (1996) and Naur and Smith (1997) do not find any evidence of children having
anegative effect on women’ swagesor on the gender wage gap. However, Naur and Smith (1997)
find that married or cohabiting men obtaina‘ marriage premium’ whichissignificantly greater than
zero. A number of studies have focussed on other explanations of the stagnating Danish gender
wage gap during the 1980s, see Datta Guptaet al. (1998, 1999). The main explanations have been
the slow growth of public sector wages and the wage formation process with more decentralized



wage bargaining.

In this paper, we analyse the effect of children and career interruptions on women's earnings
capacity. First, we analyse whether the results concerning the effects of children are sensitive to
the econometric approach applied. Second, we explore how earnings profilesareaffected by years
out of thelabour force during childbirth periods. Finally, we estimate the effects of the number and
timing of children on the earnings capacity of women. The data set isa 0.5% representative panel
sample of the Danish population covering each of the years 1980-1995. Thus, in contrast to most
other studies, we are able to control for unobserved time constant heterogeneity among women
which may be a very important problem encountered in earlier cross-section analyses of career
interruptions and children’ s effect on the earnings capacity of their parents. The results show that
when controlling for unobserved heterogeneity, the negative effect of children on mothers’ wages
disappears. The main effect of children seems to be loss of human capital accumulation during
childbirth periods. Beside this, there is no indication that children have long-term effects on the
earnings potentia of their mothers, holding experience constant.

2. Theoretical consider ations

In many countries, the gender wage gap decreased substantially in the 1970s and 1980s. One of
the main reasons behind this development has been women's increasing relative human capital
accumulation due to formal education and job experience during the latest decades. However, in
some European countries, for instance Denmark, Sweden and the UK, the equalization of the
gender wage gap seemsto have stagnated, see Rosholm and Smith (1996) and Datta Guptaet al.
(1999). One of the explanations of the observed stagnation of the gender wage gap has been the
fact that women, despitetheir increased formal human capital qualifications, still tend to havelong
career interruptions due to family reasons, mainly for childbearing and childrearing. Further, the
extension of maternal and parental leave schemes in many countries may have adversely affected
the position of women, because the length of average periods out of the labour market increases
and because the leave schemes are used much more by mothers than by fathers.

Traditional human capital theory offersat least threereasonsfor the connection between women’s
career interruptionsand theincrease in the earnings gap between men and women, seefor instance

L Another explanation may be theintroduction and extension of maternal and parental leave schemesin the mid
1980s and the early 1990s, particularly the major extension in 1994 introducing a new parental leave over and
abovethe existing maternal and paternal leaves. Theseleave schemes may have unanticipated negative effectson
the gender wage gap if women are considered | ess stable workers because they use the schemes much more than
men. Thus, we might expect the results concerning the effect of children on the earnings capacity of the mothers
and more general, the gender wage gap, to be affected by these leave schemes, but our data do not span a
sufficiently long period in the 1990s to be able to uncover the effects of parental |eave legislation on wages.
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Mincer and Polachek (1974). First of al, during periods out of the labour market, the individual
does not accumulate human capital. Second, there may be depreciations of human capital
(atrophy) in periods out the labour market because educational and job-related qualifications
become obsolete or are forgotten. Third, women who expect to have career interruptions may
choosejobswith less on-the-job training if the employee paysthe majority of the costs of thisjob-
training by lowering wages. Alternatively, if the firm pays the job training, it may be less willing
to assign women to jobs with a high level of job training, because it expects women to be out of
thelabour market for longer periodsthan men, or women to have higher turnover. Thus, itismore
difficult for firmsto recoup the investments in job training for women than for men. A number of
empirical studies have tested these effects and in general, they confirm that periods out of the
labour market have negative effects on the earnings capacity, see the survey in Ruhm (1998).

Traditional human capital theory says that if a woman becomes a non-participant during the
‘childbirth period’, she does not accumulate job training and experience, and that she may even
be exposed to atrophy. After the period of fertility is completed, she may return to the labour
market and start accumulating experience. If it is easy to regain lost human capital, there may be
a catching-up effect and a steeper wage profile after childbirth. If mothers who have been out of
the labour market are typically assigned to jobs with lesser promotion prospects, they will
experience flatter career profiles. However, if childbirth and career interruptions are already
expected at the start of the female career, potential mothers may themselves select jobswith alow
level of job training, but possibly with higher starting wages. If thisisthe case, the profile will be
flatter, but the starting wage when entering the labour market will typically be higher than that of
women (or men) who do not expect periods out of the labour market.

However, these basic human capital results can hardly explain the entire effect of career
interruptions on subsequent earnings. Waldfogel (1998a) arguesthat maternal leave schemestend
to protect women from losing job tenure and tenure-related benefits during their childbirth
periods.? Further, Waldfogel (1998a, p. 512) claimsthat maternity leave arrangements may have
positive effects on women’swages. “To the extent that maternity leave allows women to benefit
from pre-birth job tenure, maintain good job matches, and continue to progress up afirm’s career
ladder, extending rights may have a positive effect on pay”. She also argues that firms may use
generous maternity leave schemes as a fringe benefit with which they attract the most qualified
women, reduce turnover among women etc. If thiseffect iswidespread, it tendsto give apositive

21tis usually assumed that maternal leave schemes have positive employment effects for women because they
facilitate amore firm labour force attachment of mothers compared to regimes without maternity leave schemes,
see Ruhm (1998). This effect may be one of the main explanations of the high labour force participation ratesin
the Scandinavian countries.



relationship between female wages and the take-up of maternal leave schemes. Waldfogel's
empirical analyses for the US and UK confirm her hypotheses. The effect of children is strongly
negative on mothers wages, but thereisalarge positive premium on wages for motherswho are
covered by and actually use the maternity leave schemes.

Albrecht et al. (1999) find no effect on subsequent earnings for Swedish women who enter formal
maternal leave schemeswhilethe effect for (the relatively few) menissignificantly negative. They
explain the lack of a negative effect of career interruptions on the subsequent wages of Swedish
women by the fact that the Swedish parental leave system is sufficiently generous so that almost
all women take a substantial amount of leave. This results in less variation in the length of the
periods out of the l[abour market (compared to for instance US women or Swedish men). Thus,
there is less potential in Sweden for leave taking behaviour to signal anything about a woman’s
‘type’ with respect to commitment to work and productivity. These results are confirmed for the
Danish labour market in Rosholm and Smith (1996) who find no significantly negative effects of
children on women's wages .

A complementary explanation of the apparently small or non-existing negative effects of maternal
leave schemes on mothers wagesin the Scandinavian countries may be statistical discrimination,
seefor instance Rosenfeld and Kalleberg (1991). If maternal leave schemes are used by almost all
mothers, asisthe case in countries with generous and universal leave schemes, we may not expect
to find large effects of children and maternal leave periods on the subsequent wages of the
individual mothers because employers expect all women to have children and to enter into
maternal leave schemes. Thus, it may be rational for the employer to assign young women to
flatter career profiles with less promotion, less job-training and smaller wage increases. On
average, young women are expected to have one or two children and to take the full maternal
leave period allowed. Thelonger the formal maternal or parental leave schemes and the larger the
difference between men and women’ suse of these schemes, thelarger isthe potential for statistical
discrimination. This theory complements the signalling theory in the sense that even though the
individual woman does not signal low productivity by taking up amaternal leave schemewhenthe
scheme has close to 100% coverage, maternal leave schemes are expected to have a negative
effect on all women, irrespective of their actual behaviour with respect to career interruptions.
Thus, we should expect that anincrease of the generosity of these schemes has an effect on overall
female wages, but not on the relative wages of women who have children and pick up maternal
leave compared to women without children.® If the fraction of men using parental leave schemes
increases or if paternal leave schemes are introduced or extended, we should expect statistical

3 There may still be a ‘traditional human capital’ effect on the mothers' wages due to loss of accumulation of
experience and job tenure during maternal leave periods.
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discrimination against women to decrease.

Thus, the universal character of maternal leave schemes in Denmark and other Scandinavian
countries may modify the positive effects discussed by Waldfogel (1998a). When |eave schemes
cover the whole labour market, it is not aparameter that firms can useto attract the best workers.
The women entering the schemes are not a selected group of women who on average have better
gualificationsthan those without accessto maternity leave. Therefore, we expect the effect of the
Danish universal maternity leave schemes to influence the wages of all young women who are
potential mothers while the effects on the individual mothers are expected to be smaller than in
countries where the coverage of maternal leave schemes is not universal.*

Other modificationsto the effects discussed by Waldfogel are country differences with respect to
job flexibility, job tenure and the amount of tenure-related benefitsand job protection, see OECD
(1996). Denmark has about the same job mobility as the US when measured by the average
number of years spent at the same employer, see OECD (1996). There are very few tenure-related
benefitsand thereis very little job protection, compared to most other European countries.® Thus,
the expected loss from job interruptions due to childbirth and long maternal leave periods is not
as large in Denmark as in many other countries.

3. Empirical model

Thedataused inthis study isapanel sample of men and women observed during each of the years
1980-1995. The sampleisunbalanced and thus, theindividualsare not necessarily observed during
all 16 years of the sample period. We use a panel estimator allowing us to take into account the
effect of unobserved time constant heterogeneity which may be rather important when analyzing
gender differences in the effect of children on wages. For example, there may be differences in
(time-constant) unobserved preferences for home production which tend to increase the number
of children born, and which tend to reduce the woman's investments in earnings capacity after
formal schooling. If thereisno control for thistype of unobserved heterogeneity, thesimple cross-
section ordinary least square estimators of the child variables tend to be biased downwards, i.e.
to be more negative than the panel estimators.

4 See Datta Gupta and Smith (2000) for a more detailed description of the Danish leave schemes. On average,
Danish mothers spend 28 weeks on maternity leavefor each child born, whilethefathersspend 1 week. After 1994,
when a new parental |eave scheme was introduced, these figures increased to 50 weeks for mothers and 3 weeks
for fathers.

>The explanation of thisevidenceisthat toalarge degreethe Danish welfare schemes have overtaken the burden

from the firms of job protection etc. Thus, sickness and unemployment payments are relatively generous with a
close to 100% coverage for those exposed to these events, and dligibility rules are generous.
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Instead, we estimate human capital functions where age and number of children, periods of non-
participation and accumulated employment experience and timing of accumulation of experience
before and after the childbirth period are included in different specifications.

The basic modd can be formulated as:
(1) INW;, = Bo+ X B+ (o +€p .

X, is a vector of explanatory variables. The subscripts i and t index the individual and time,
respectively. «; is the unobserved heterogeneity term, assumed to be individual-specific, time-
invariant and Nid(0,02), and €, is an error component, Nid(0,62).

If the individual-specific error term is assumed to be random, the model may be estimated by a
random effects estimator. Provided that E(e; | X;; )=0, thisis a consistent and efficient estimator
of (1). We use a GEE (Generadized Estimating Equation) estimator which is an iterative
maximum-likelihood estimator. The GEE estimator givesrobust estimatesof the covariance matrix
of theestimated [3, i.e. the GEE estimator givesconsistent estimates of the covariance matrix even
if the working covariance matrix is mis-specified.®

If the model includes variables correlated with the o, the random effects estimator gives
inconsistent estimates. Asan alternative, we present results from a fixed effects estimation where
al variables in (1) are transformed into deviations from individual means. The fixed effects
estimator provides consistent but inefficient estimates, conditional on the distribution of the fixed
effect. Since the fixed effects estimates do not deviate much from the more efficient random
effects estimates, we prefer to use the random effects estimator in most of the presented models.”

In order to correct for the self-selectivity effect due to missing wage information of individuals
who are non-participants, we include the estimated value of the inverse of Mill’ sratio (‘lambda’)
asan extraexplanatory variable, see Heckman (1979). Lambda s based on a probit-estimation of
the probability of participation on the full sample of participants and non-participants. The probit

% Themodd isestimated by SAS, usingthe GENMOD procedure. Thelikelihood function ismaximized by aridge-
stabilized Newton-Raphson algorithm. The GEE procedure in SAS alows to estimate the model in (1) using
different specifications of the covariance matrix. The results from the random effects specification have been
compared to the results using an unstructured covariance matrix. The results from the unstructured specification
were very close to the results from the random effects specification. The procedure is described in SAS/STAT
Software (1997): Changes and Enhancement through Release 6.12.

" However, a Hausman test on the assumption E(e; | X;; )=0 rejected the assumption. The same result was found
in Rosholm and Smith (1996) who used the same sample for the period 1980-90.
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model and the lambda variable are estimated separately for each year (cross-section estimates).®
The included variables in the probit estimation are partly the same as in the wage functions.
| dentification is obtained by including occupational categoriesinthe wage function but not inthe
probit function, whilethe probit functionincludesthe extravariables household wealth, household
non-wage income and ownership of house or apartment. Experiments with other exclusion
restrictions showed that the results are fairly robust with respect to choice of excluded variables.

A major problem in most analyses of the effects of children on the economic behaviour and
outcomes of household membersisthat the number and age of children may be endogenousto the
model, see Browning (1992) and Joshi et al. (1999). In our case, focusing on mothers’ wages,
women with low earnings capacity may choose to have more children, probably implying that the
estimates of the influence of children are too negative. The problem might be handled by
instrumenting the child variables or by estimating separate wage functions for mothers and non-
mothers and controlling for the selection into the group of mothers and non-mothers as in Joshi
et a. (1999). However, the register-based sample does not include variables that can be used as
valid instruments, i.e. variables affecting the choice of having children but not the human capital
and earnings capacity of the women.®

4. Data

The sample used in this study is a sub-sample of a Danish longitudinal database which is a
representative 5% sample of the Danish population. A description of the master sample which
stemsfromadministrativeregistersisgivenin Westergard-Nielsen (1988). The master samplewas
selected in 1980 as a random sample of the Danish population aged 18 and upwards. From the
master sample, a representative sample consisting of 0.5% of the population aged 18 or more and
born after 1940 (aged 40 yearsin 1980) is selected. Thereason for the latter restrictionisthat we
do not have complete information on the number of children born of individuals older than 40
yearsin 1980. The selected individuals are observed during the period 1980-1995. The original
(master) sample is a representative sample of the population and new birth cohorts enter the
master sample. We alow younger birth cohorts during each of the years after 1980 to enter the
sample used in this study in order to capture potential effects of maternal and parental leave

8 This may be criticized because optimally, the selection process should be estimated by a pand data sample
selection estimator in linewith Verbeek and Nijman(1992) and Vdla (1998) among others. Since we exclude, due
to data problems, women with lessthan 1,000 hours employment annually, theleft-hand side variablein the probit
model is whether the individual isincluded in the wage function or not.

® we expect this problem to be smaller than in cross-section estimates because time constant unobserved
heterogeneity is controlled for in the panel estimates. However, there may also exist time variant heterogeneity
which we do not contral for and which may give rise to a possibly negative bias in the estimates of the child
parameters.



schemes on younger birth cohorts. Thus, the ‘gross sample’ selected for this study is representa
tive for the population aged 40 years or lessin 1980 and representative for the population aged
55 years or lessin 1995. Since the selected individuals in the ‘ gross sample’ on average become
older when time goes by, it is necessary to restrict the sample to the same age categories when
comparing for instance the effects of children in 1980 with the effects in 1995. For these cross-
section comparisons, we use asmaller sample of individuals aged 18-40 yearsin each of the years
concerned. In total, the selected sample contains 28,578 female and 35,078 male observations.
These figures correspond to 1,291 women and 1,885 men in 1980 and 2,328 women and 2,655
men in 1995.

The hourly wage rate is not observed directly but is constructed as annual wage income divided
by number of working hours, which is calculated from the register on supplementary pension
payment (ATP).™° The wage rate is deflated by the consumer price index (1980=100). Since we
areonly ableto calculate hourly wage rates for individuals employed aswage earners, i.e. manual
and non-manual workers, we exclude self-employed persons. I nthe estimations of wage functions,
we only include individuals with an annual employment of more than 1,000 hours because earlier
studies based on the Danish longitudinal data base have shown that there are measurement errors
for part-time workers, see Datta Gupta et al. (1999).* The potential sample selection problems
dueto thissample exclusion rule are handled by including the estimated value of theinverse Mill’s
ratio (A4) as an extra explanatory variable, in line with Heckman (1979). A probit model is
estimated in order to calculate the estimated value of A. The explanatory variables in the probit
estimation areindicatorsfor ownership of house or apartment, non-wageincome, wealth and child
variables.

We do not have exact information on periods out of the labour force before 1980 and therefore,
weare not ableto construct exact employment spellsand spellsof non-participation. Thus, weare

10 Each wage earner aged 16-66 years who is employed by an employer for more than 9 hours aweek is obliged
by law to contribute to the ATP scheme. The contribution to ATP depends only on the degree of employment in
each week. The share follows a stepwise function, where 0-9 hours/week implies 0 ATP contribution, 10-19
hours/week implies 1/3 of thefull contribution, 20-29 hours/week implies 2/3 of thefull contribution and morethan
30 hoursaweek impliesfull ATP contribution. Thehourly wageis cal culated using thisinformation together with
information on standard working hours. Overtimework does not usually imply higher ATP contributionsimplying
that groups with extensive overtime work will have an upward biased hourly wage rate. For more detailed
information, see Westergard-Niel sen (1988).

™ Thus, we ignore the potential effect of part-time employment on the gender and family wage gap which has
shown to bevery important in other countries, seefor instance Joshi et al. (1999). For Denmark, empirical studies
show that thisis not a very important issue when explaining gender wage differential s because part-timers tend
to have about the same wage functions as full-timers, see Naur et a. (1994). Further, the female part-time
employment rate has been steadily declining during the latest two decades, from about 40% in the early 1980s to
less than 20% in 1997.



not able to test whether the exact timing of childbirth or the length and frequency of career
interruptions are important for the earnings capacity of mothers. But for each individual in the
sample, we have exact information on the accumulated employment experience since the start of
her or hislabour market career. The experience variable measures the number of yearsand months
in which the individual has been employed as a wage earner. The information on accumulated
experience comes from the ATP register which gives a relatively precise picture of employment
since the start of the career. Periods out of the labour market or periods of part-time employment
or unemployment imply that no experience or less than full experience is accumulated. For the
youngest cohorts of men and women born after 1960, it is possible to split the accumulated
experience into experience obtained before birth of first child, during the childbirth period and
after birth of last child. This information is used in some of the estimationsin order to test more
detailed models relating to the coefficients to experience variables, for instance to test the
hypothesis of whether women seem to catch-up with respect to remuneration of human capital
after ending the childbirth period.

The sample contains information on type of education. However, in the estimation of human
capital functions we only use the number of years of formal education beyond the compulsory
school age as an explanatory variable. Marital status is measured by two indicator variables:
"Married" takes the value 1 if the person islegally married. "Cohabitant” takes the value 1 if the
person is living with a partner but not legally married. Thus, the excluded category is "single
persons’ who are neither married nor cohabiting. In most of the estimations presented below, the
number of children isindicated by the three dummy variables ‘1 child’, ‘2 or more children’ and
‘youngest child 0 - 2 years old’.** We also include number of children and the squared value in
order to try different specifications of child variables.

2 The number of children includes children aged 18 or more, contrary to earlier analyses on the Danish
longitudinal data base including annual information on number of children in different age categories, 0-2 years,
3-6 years, 7-14 years and 0-17 years. Based on thisinformation for all of the years 1979-1990, we have estimated
the number of children born in the families. For the oldest cohort, we may till have underestimated the number
of children if the individuals had children aged 18 or more before 1979.
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Table 1. Average sample values for selected human capital variables and hourly wage rates
(DKK) by number of children. Cross-section samples of men and women aged 18-40 yearsin
1980 and 1995. Male-female ratios in parentheses.

O children 1 child 2 or more All
children

1980  Actual experience, Men 5.97 8.42 10.29 7.96
years: Women 4.82 7.33 7.39 6.52
(1.24) (1.15) (1.39) (1.22)

Years out of the Men 3.14 3.53 4.39 3.65
|abour market: Women 2.55 473 7.17 5.06
(1.23) (0.75) (0.612) (0.72)

Length of educa Men 2.05 2.65 2.75 241
tion, years Women 1.95 2.13 2.25 2.13
(1.05) (1.24) (1.22) (1.13)

Hourly wage rate, Men 61.19 66.56 70.60 65.64
1980 prices, DKK: Women 50.93 52.88 50.96 51.43
(1.20) (1.26) (1.39) (1.28)

1995  Actual experience, Men 6.41 11.11 12.82 8.82
years: Women 5.48 8.88 10.41 8.08
(1.17) (1.25) (1.23) (2.09)

Years out of the Men 3.35 3.86 3.64 3.50
|abour market: Women 2.93 4.26 5.26 4.10
(1.14) (0.91) (0.69) (0.85)

Length of educa- Men 2.02 2.64 2.82 2.33
tion, years Women 2.77 2.99 2.92 2.87
(0.73) (0.88) (0.97) (0.812)

Hourly wage rate, Men 63.55 77.85 78.30 70.01
1980 prices, DKK: Women 56.30 60.71 59.54 58.46
(1.13) (1.28) (1.32) (1.20)

Note: The sample means refer to the sample used in the wage regressions presented below. Thus, an individual is
only included in the mean if he/she was employed for more than 1,000 hours during the year.

In the Appendix, Table A1, the sample means for the pooled sample over the period 1980-1995
and for the years 1980 and 1995 are shown. Table 1 shows average actual experience, years out
of labour market, length of education and hourly wage rates distributed by number of children for
the first and last year of the sample period 1980-1995. In order to ensure comparability between
thetwo years, 1980 and 1995, for both yearswe have only selected individualsfrom the age group
18 - 40in Table 1. Theratio of average male to female experience decreases between 1980 and
1995. Columns 1-3 in Table 1 show that thisratio decreases for individuals with O or more than
1 child. Part of the decrease between 1980 and 1995 in the ratio of male to female actual
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experience is due to shorter non-experience periods for women with children in 1995 compared
to 1980. The average number of yearsout of thelabour market for women with 2 or more children
was 7.2 yearsin 1980 and 5.3 yearsin 1995. Another potential explanation of the changes between
1980 and 1995 might be age composition effects, but since Danish women on averagetend to give
birth to their first child at a steadily higher age, this does not explain the evidencein Table 1. In
1980, women were ill lagging behind men with respect to educational attainment, especialy
women with children. This pattern has changed in 1995 where mothers as well as non-mothers
aged less than 40 have more years of education than men. Finally, the average aggregate ratio of
male to female hourly wage rates has decreased between 1980 and 1995 from 1.28 to 1.20, mainly
dueto areduction of the wage ratio for the group without children and for womenwith 2 or more
children. However, looking at the rough wage figures, Table 1 indicatesthat the gender wage gap
tendsto increase with number of children. Thisisalso the casein 1995, despite the changesin the
variables representing average experience and years out of the labour market.

5. Estimation results

In this section, we present results from estimating a number of human capital models where
variablesrepresenting children and career interruptions are entered in the modelsin different ways
inorder to test anumber of hypotheses on the influence of these variables on the earnings capacity
of mothers. In some of the analyses, we include results for analogue models of men’'s wage
functionsin order to compare the effects of children on both sexes and the potential effectsonthe

gender wage gap.

The first hypothesis studied is the sensitivity of the estimators applied. Isit important to control
for unobserved individual heterogeneity and self-selectivity? Thisisanalysed by comparing pooled
OL S estimations with and without corrections for self-selection and panel data estimators. Table
2 shows the results from applying four alternative estimators on the preferred wage function. If
there are unobserved variables affecting earnings capacity and which are correlated with the
number of children, the LS estimates will be inconsistent. For men, the differences between the
estimates of the child coefficientsare minor. However, for women the significantly negative effect
of children and marriage in the OLS and L S estimates disappears when a panel data estimator is
used. The panel data estimators (fixed and random effects) control for time-constant unobserv-
ables. Thefixed effects estimator ismore robust than the random effect estimator in the sense that
the estimates are consistent even if the unobserved time constant variables correlate with the
included variables. But the fixed effects estimator is extremely inefficient if there are variables
varying only very little over time such as marriage and education. This does not hold for the
random effects estimator. Comparing the estimates from the two panel estimators, we do not find
alarge difference between the two estimators, except for afew fairly time-invariant variables. In
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the subsequent tables, we only show the results from applying the random effects estimator.

We aso analyse whether number of children or the mere existence of one or more children matters
for earnings capacity. Table A2 in the Appendix shows the results from estimating the random
effects model with different specifications of the child variables: A model with a variable for
number of children and the square of this variable, a model with 2 indicators for number of
children and a model including an indicator for having very young children aged 0-2 years. In
general, the coefficients to the child variables are insignificant for women, irrespective of
specification and thus, theresults shown in Table 2 are not sensitive to the choice of specification.
In the subsequent estimations, we therefore prefer the model including two indicators (for 1 child
and 2 or more children) because it is more flexible than the model with the number of children.
Theindicatorsfor young children aged 0-2 yearsareall insignificant. Thus, we concludethat when
controlling for other observed background variables, including labour market experience and
unobserved time constant heterogeneity, having children does not seemto give lower wages for
mothers compared to women with no children.

Another questioniswhether children have adirect wage effect when the model explicitly controls
for missing human capital accumulation due to periods out of the labour market. Thisisanalysed
in Table 3, where Models 1 and 2 include two new variables, representing the number of years
spent out of the labour market either as a non-participating housewife or as unemployed, as well
asthe square value of thisvariable. TheresultsfromModel 1 show no indication of atrophy during
periodsout of the labour market inthe sense of areduction in earnings capacity. This picture does
not change in Model 2 where the child variables are excluded from the model in order to put as
much weight as possible on the ‘non-experience’ variables. Thus, we conclude that career
interruptions due to childbirth or unemployment periods do not affect the earnings capacity of
women negatively, but compared to working women without employment interruptions, women
without employment do not accumulate human capital and thus, they do not increasetheir earnings
potential during periods out of employment.
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Table 2. Alternative estimatorsof log hourly wage. 1980-1995. (Standard errorsin parentheses)

Men Women
oLs LS (sdf-sd. Fixed Random oLs LS (sdf-sd. Fixed Random
Corr.)* Effects Effects’ Corr.)t Effects Effects’
Constant 3.923 3.901 3.933 3.845 3.836 - 3.773
(0.006) (0.008) - (0.022) | (0.008) (0.015) (0.025)
1 child -0.003 -0.004 0.001 0.001 -0.009 -0.007 0.005 0.006

(0.004) (0.004) 0005  (0.007) | (0.004) (0.005) (0.007) (0.008)

2 or more children 0.015 0.015 0.011 0.016 -0.021 -0.019 0.002 0.000
(0.004) (0.004) (0.006)  (0.008) | (0.004) (0.005) (0.008) (0.010)

Legally married 0.060 0.065 0.005 0.024 -0.010 -0.011 0.000 -0.005
(0.004) (0.004) (0.004)  (0.007) | (0.003) (0.004) (0.004) (0.006)

Cohabiting, not married 0.037 0.043 0.000 0.013 0.000 0.001 0.007 0.010
(0.004) (0.004) (0.004)  (0.006) | (0.004) (0.004) (0.004) (0.006)

Actual experience 0.029 0.031 0.034 0.031 0.021 0.022 0.031 0.029
(0.001) (0.001) 0001  (0002) | (0.001) (0.001) (0.001) (0.002)

Actual exp. sguared/100 -0.006 -0.006 -0.005 -0.005 -0.003 -0.003 -0.004 -0.003
(0.000) (0.000) (0.000)  (0.000) | (0.000) (0.000) (0.000) (0.000)

Short education 0.000 0.000 0177 -0.063 0.003 0.004 -0.053 -0.012
(0.005) (0.005) 0018)  (0012) | (0.004) (0.004) (0.014) (0.010)

Medium education 0.054 0.056 -0.001 0.043 0.025 0.027 0.012 0.029
(0.004) (0.004) (0016)  (0.009) | (0.004) (0.005) (0.013) (0.010)

Long education 0.102 0.106 0.084 0.173 0.108 0.111 0.219 0.195
(0.005) (0.005) (0019)  (0.015) | (0.005) (0.006) (0.017) (0.014)

High level salaried 0.308 0.307 0.070 0.146 0.334 0.334 0.039 0.134
(0.005) (0.005) 0007)  (0012) | (0.007) (0.007) (0.010) (0.016)

Medium level salaried 0.107 0.107 0.051 0.071 0.058 0.058 -0.027 -0.016
(0.005) (0.005) (0.006)  (0.009) | (0.005) (0.005) (0.007) (0.010)

Low level sdlaried -0.055 -0.055 -0.013 -0.016 0.004 0.004 -0.028 -0.028
(0.004) (0.004) (0.008)  (0.007) | (0.003) (0.003) (0.005) (0.006)

Province -0.082 -0.083 -0.044 -0.069 -0.073 -0.073 -0.039 -0.067
(0.003) (0.003) (0.008)  (0.008) | (0.003) (0.003) (0.009) (0.007)

Lambda - 0.034 -0.110 -0.075 - 0.010 0.015 0.025
(0.008) (0.007)  (0.029) (0.013) (0013)  (0.021)

R square 0.378 0.378 0.785 - 0.32 0.32 07

Scale - - - 0277 - - - 0.227

No. of obs. 33124 33124 33124 33124 26731 26731 26731 26731

Note 1: The LS-estimates are based on the full sample of individuals aged 18-40 yearsin 1980 and 18-55 yearsin
1995. Thus, the estimates may include age composition effects as described in Section 5. Alternative LS
estimations, not shown here, based on the restricted sample of only 18-40-year-old personsin al years are very
closeto the results shown in this table.

Note 2: The random effects model is estimated by the GEE-procedure in SAS which uses a ML-estimator, see
SAS/STAT Software (1997). The scale parameter is the square root of the normalized Pearson’s Chi-square.
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Table 3. Random effects estimation of log hourly wage. 1980-1995. Women (Standard errorsin

par entheses)
Modd 1 Model 2 Mode 3
Constant 3.750 (0.025) 3.748 (0.020) 3.721 (0.028)
1 child 0.005 (0.009) 0.043 (0.018)
2 or more children -0.005 (0.010) 0.063 (0.018)
Legally married -0.007 (0.006) -0.007 (0.006) -0.007 (0.006)
Cohabiting, not married 0.011 (0.006) 0.012 (0.006) 0.010 (0.006)
Short education 0.007 (0.010) 0.007 (0.010) -0.011 (0.010)
M edium education 0.047 (0.011) 0.047 (0.011) 0.033 (0.010)
Long education 0.215 (0.015) 0.216 (0.014) 0.197 (0.014)
High level salaried 0.135 (0.016) 0.136 (0.016) 0.133 (0.016)
Medium level salaried -0.015 (0.010) -0.015 (0.010) -0.016 (0.010)
Low level salaried -0.027 (0.006) -0.026 (0.006) -0.028 (0.006)
Actual experience 0.028 (0.002) 0.028 (0.002)
Interaction: O children 0.039 (0.003)
1 child 0.030 (0.003)
2 or more ch. 0.026 (0.002)
Actual exp. squared/100 -0.003 (0.001) -0.000 (0.000)
Interaction: O children -0.007 (0.001)
1 child -0.004 (0.001)
2 or more ch. -0.003 (0.001)
Y ears out of labour market 0.001 (0.002) 0.008 (0.018)
Yearsout of.. squared/100 0.001 (0.001) 0.001 (0.001)
Province -0.069 (0.007) -0.070 (0.007) -0.067 (0.007)
Lambda 0.024 (0.021) 0.028 (0.018) 0.037 (0.021)
Scale 0.227 0.227 0.227
No. of obs. 26731 26731 26731

Notes: See Table 2.

In Models 1 and 2, we assume that the ‘return’ to an extra year of employment experience is not
affected by the number of children. If we define the ‘wage profile’ as the hourly wage rate as a
function of the woman’ s age, this meansthat the wage profile hasthe same slopefor al employed
women, irrespective of number of children and of the timing and spacing of non-employment
periods. InModée 3, weloosen thisassumption by allowing theslope of the *wage profile’ to vary,
depending on number of children. According to Model 3, women without children have a
significantly higher coefficient to the experience variable than women with 2 or more children.
Ignoring the squared experience terms, one extrayear of experience increasesthe hourly wage by
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3.9% for women without children, 3.0% for women with 1 child and 2.6% for women with 2 or
more children.” This indicates that the ‘wage profile’ is stegper for women without children and
young women before they have their first child compared to after the first child is born.

Model 3 does not give any information on the effects of the timing and spacing of children onthe
wage profiles of mothers. In order to analyse this aspect, we select men and women in the sample
who were aged 18-39 yearsin 1980 and who were observed not to have any childrenin that year.
In 1980, approximately 800 men and 400 women in the sample fulfilled these criteria. These
individuals are followed each of the years 1980-1995 and each year we calculate three new
variables for those who become mothers during the observation period: Experience before first
childbirth, experience between childbirths and experience after the last childbirth recorded in the
data. Thesethreevariables areincluded in the wage functionin Table 4. The variable representing
‘experience before first child’ measures the total accumulated experience for the women with no
children (yet). Since the experience coefficients before and after childbirth may also reflect the
generally observed curvature of experience profiles, we compare the results for women with
parallel estimations of male wage functions.

Theresultsindicate that the wage profiles are steeper for women than for men before the birth of
the first child. One explanation may be that women are employed in jobs with lower investments
inon-the-job training and therefore, their wages areincreasing faster than men’ swagesin thefirst
years of their labour market career. When the first child is born, the ‘return’ to one extra year of
experience drops considerably for mothers while it increases for fathers. When the last child has
been born, the ‘wage profile’ becomes flatter, also for fathers, probably reflecting that they have
become older and that ‘wage profiles generaly tend to become flatter over the career.

In order to include the effects of the square terms more precisely, Figure 1 shows the calculated
hourly wagesfor three ‘ standardized’ persons: A person with no children, a person who has one
child at the age of 25 and a person who has two children at the age of 25 and 28. The wage rates
for the three ‘standardized” women are calculated as the estimated constant term plus the
estimated experience effectsfor aperson entering thelabour market at the age of 20 and employed
on afull-time basisin all years. All other variables assume the value of 0, thus the person has no
formal education beyond compulsory school and isemployed asamanual worker in Copenhagen.

B1f the square term effects areincluded and evaluated at an average experience level of 8 years, the wage effects
of one extra year of experience are 3.0, 2.5, and 2.2% for women with O, 1 and 2 or more children, respectively.
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Table 4. Random effects estimation of log hourly wage. 1980-1995. Men and women who had
no children in 1980 and were aged 18-40 yearsin 1980. (Standard errorsin parentheses)

Men Women

Constant 4.030 (0.028) 3.816 (0.042)
1 child 0.017 (0.009) 0.008 (0.012)
2 or more children 0.009 (0.013) 0.013 (0.020)
Legally married -0.001 (0.009) -0.003 (0.011)
Cohabiting, not married -0.012 (0.008) 0.004 (0.010)
Short education -0.027 (0.015) -0.042 (0.019)
Medium education 0.038 (0.015) 0.010 (0.021)
Long education 0.166 (0.022) 0.163 (0.026)
High level salaried 0.146 (0.019) 0.126 (0.027)
Medium level salaried 0.075 (0.015) -0.030 (0.017)
Low level salaried -0.020 (0.011) -0.030 (0.013)
Exp. before 1% childbirth 0.024 (0.003) 0.033 (0.004)
Experience before 1% childbirth squared/10 -0.004 (0.001) -0.006 (0.001)
Exp. between childbirths 0.036 (0.006) 0.014 (0.073)
Experience between childbirths squared/10 -0.019 (0.007) 0.026 (0.010)
Exp. after last childbirth 0.017 (0.004) 0.012 (0.005)
Experience after last childbirth squared/10 -0.002 (0.003) 0.010 (0.007)
Province -0.067 (0.010) -0.070 (0.011)
Lambda -0.171 (0.029) 0.000 (0.032)
Scale 0.268 0.222

No. of obs. 13006 6963

Figure 1 shows that wages of women increase slower after first childbirth, compared to the wage
growth for non-mothers, even if mothers work full time immediately after childbirth, i.e. had no
loss of experience because of childbirth. However, due to the effects of the squared terms, this
effect of childbirth does not seem to be permanent. After some years, the wages of mothers seem
to catch-up with that of non-mothers, with a‘break-even’ in thelate thirties. Thus, looking more
closely at the experience profiles before and after childbirth confirms the results in the previous
analyses that there is no permanent negative effect for Danish mothers from having children,
except from lack of experience accumulation for women who actually leave the labour market.
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Figure 1. The calculated hourly wageratefor three ‘ standardized’ menand womenwith 0, 1 and
2 children
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Note: The calculated hourly wages are based on the estimates presented in Table 4. Theconcept of a‘ standardized’
person is described in the text.

In order to evaluate the more permanent wage effects due to loss of accumulation of experience
during the childbirth period, we have calculated the predicted wage rates based on the estimations
in Table 4 for a‘ standardized woman’ with two children taking 0, 1 and 2 years leave from the
labour market for each child born. These results are shown in Figure 2. As expected, the wage
profiles for women taking one or two years leave from the labour market when they give birth
to achild show a considerable wage loss compared to the almost hypothetical woman who does
not take aleave period. On average, Danish women spend 50 weeks or about one year out of the
labour market per child born, see Datta Gupta and Smith (2000). Based on theresultsin Table 4
and Figure 2, this one year leave period per child born implies, evaluated at the age of 40, an
hourly wage loss of about 7%.** Still, Figure 2 indicates that even women with more children and
more years of leave per child born seemto catch-up with non-mothers with respect to their hourly
wages although the catch-up process may take severa years.

14 Based on the estimation resultsin Table 4, the cal cul ated hourly wage rate at the age of 40 for a‘ standardized
woman’ with 2 children and no leave period is DKK 75.14, while the corresponding figure for a ‘ standardized
woman’ with 1 year (2 years) leave per child is DKK 70.63 (DKK 66.86).
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Figure 2. The calculated hourly wage rate for a ‘standardized’ non-mother and a mother with
2 children who takes 0, 1 and 2 years leave from the labour market per child born.
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Note: See Figure 1.

Thus, theoverall conclusionfromthe analysesinthissectionisthat childbirth does have anegative
effect on the wages of mothers, but the wage effect is not a permanent one. The longer the
maternal leave period, the more years it takes a mother to catch up with the wage level of non-
mothers but if the mother returns to work after her last child is born, she might reach the non-
mother wage level, ceteris paribus. However, as discussed in Section 2, the general coverage of
maternal leave schemesin Denmark might have negative wage effectson all potential mothers, i.e.
young women and women who do not intend to become mothers may face statistical discrimina-
tion. Asindicated by the constant terms in Table 4, the starting wages for men are considerably
higher than for women, mothers as well as non-mothers. The wage profilesin Figure 1 show that
this tendency continues over the career. Although there may be many other explanations of the
gender wage gap, the analysesin this study cannot reject the hypothesisthat the effect of children,
career interruptions etc. influence the wage level of all women, instead of being an effect only
applying to those women who become mothers.
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6. Conclusion

In this paper, we have analysed the effect of children on the earnings capacity of women. In
previous studiesfor some countries, for instance the UK and the US, the presence and/or number
of children have been found to have negative effects on mothers wages. However, other studies
have found that mothers do not have lower wages than women without children. We use a panel
data set of 0.5% of the Danish population covering each of the years 1980-1995. Thus and unlike
previous cross-section studies, we are ableto control for unobserved time constant heterogeneity.
Our results confirm earlier Danish studies that children do not seem to have a negative effect on
their mother’s wages, holding experience constant. In fact, the significantly negative effects of
children and marriage on women’s wages found in OLS and L S estimations disappear when we
useapanel dataestimator controlling for unobserved heterogeneity and self-selectivity. Thisresult
is robust to the specification of children as either the presence of children or the number of
children.

We also investigate whether children affect mothers earnings capacity when we control for
missing human capital accumulations due to periods out of the labour market. The results show
that for the “standardized” woman, the birth of achild doesindeed lead to aslower wage growth
compared to thewage growth of non-mothers. However, the effect isonly temporary and mothers
seem to catch up slowly with non-mothers after the age of about 35.

We therefore conclude that neither the presence nor the number of children have significant or
lasting effects on women’s wages in Denmark, holding experience constant. Human capital
theories of the depreciation of women’s labour market potential during career interruptions are
supported although the negative effects are small seen over the entire career perspective. The
finding that the main effect of children seemsto be loss of human capital accumulation during the
childbirth period suggests that there is a need for more innovative labour market leave schemes
based on negotiations between individuals and their employers alowing for some work time
during leaves. For example, flexible work-time scheduling, part-time work, home-based work or
work-sharing during leaves may be solutionsto the problems of depreciation of human capital and
the loss of human capital accumulation associated with leave periods. A final policy prescription
that could narrow the gender gap in earnings would be the extension of paternal leave schemes.
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APPENDIX

Table Al. Sample means by gender. Pooled sample and the years 1980 and 1995. Standard deviations
in parentheses.

1980-1995 1980 1995
Men Women Men Women Men Women
Hourly wage rate 74.26 57.72 65.64 51.43 78.23 61.42
(DKK, 1980 prices) (27.72) (15.88) (17.28) (12.67) (3190 (18.01)
One child 0.22 0.24 0.18 0.23 0.23 0.23
(0.41) (0.42) (0.39) (0.42) (0..42) (0.42)
Two or more children 0.55 0.61 0.38 0.45 0.64 0.69
(0.50) (0.49) (0.48) (0.50) (0.48) (0.46)
Child 0-2 yearsold 0.14 0.13 0.19 0.19 0.10 0.10
(0.35) (0.33) (0.40) (0.39) (0.30) (0.30)
Number of children 149 1.68 0.93 113 151 1.60
(1.07) (1.02) (0.90) (0.87) (0.72) (0.64)
Potentia experience, years 16.33 16.38 11.61 11.58 19.92 19.75
(8.09) (8.44) (5.49) (5.75) (9.67) (9.80)
Actud experience, years 12.12 10.22 7.96 6.52 15.00 12.82
(7.20) (6.27) (4.65) (3.92) (9.01) (7.65)
Y ears out of the labour market 4.21 6.16 3.66 5.06 4.92 6.93
(4.06) (5.49) (2.98) (4.23) (5.02) (6.19)
Length of education, years 2.65 2.56 241 213 2.76 2.87
(2.44) (2.27) (2.31) (2.16) (2.48) (2.34)
Occupational categories:
High level non-manua worker 0.14 0.05 0.11 0.04 0.14 0.05
(0.35) (0.21) (0.32) (0.19) (0.35) (0.22)
Medium level non-manua 0.14 0.17 0.12 0.14 0.15 0.18
(035 (037) (033 (035 (035 (0.:38)
Low level non-manua 0.17 0.44 0.21 0.47 0.14 0.41
(0.38) (0.50) (0.41) (0.50) (0.35) (0.49)
Manual skilled worker 0.22 0.02 0.26 0.02 0.20 0.03
(0.41) (0.14) (0.44) (0.13) (0.40) (0.16)
Manua unskilled worker 0.25 0.25 0.26 0.28 0.26 0.23
(0.43) (0.43) (0.44) (0.45) (0.44) (0.42)
Region (outside Copenhagen) 0.66 0.63 0.65 0.63 0.67 0.64
(0.47) (0.48) (0.48) (0.48) (0.47) (0.48)
Owner of residence 0.75 0.57 0.59 0.15 0.56 0.38
(0.43) (0.50) (0.49) (0.36) (0.50) (0.49)
Legdly married 0.54 0.58 0.53 0.58 0.53 0.58
(0.50) (0.49) (0.50) (0.49) (0.50) (0.49)
Cohabiting, not married 0.17 0.19 0.16 0.18 0.17 0.18
(0.38) (0.39) (0.37) (0.38) (0.38) (0.39)
Wealth (DKK 1,000, 1980 prices) 36.81 11.43 41.20 0.96 29.44 13.07
(150.84) (82.19) (158.28) (52.29) (150.96) (91.36)
Non wage income 9.60 5.68 9.32 378 9.38 797
(DKK 1,000, 1980 prices) (22.49) (11.98) (15.08) (10.40) (23.17) (14.66)
Lambda (inverse Mill’sratio) 0.20 0.30 0.26 0.50 0.22 0.26
(0.26) (0.25) (0.23) (0.29) (0.30) (0.27)
Number of observations 35078 28578 1885 1291 2655 2328
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Table A2. Random effects estimation of log hourly wage, 1980-1995. (Sandard errors in
par entheses)

Women
Constant 3.776 3.773 3.772
(0.024) (0.025) (0.025)
Number of children -0.007 - -
(0.007)
No. of children squared 0.003 - -
(0.002)
1 child - 0.016 0.008
(0.008) (0.009)
2 or more children - 0.000 0.002
(0.010) (0.010)
Y oungest child - - -0.003
0-2 years (0.005)
Legally married -0.005 -0.005 -0.005
(0.006) (0.006) (0.006)
Cohabiting, not married 0.010 0.010 0.010
(0.006) (0.006) (0.006)
Actual experience 0.028 0.029 0.029
(0.002) (0.002) (0.002)
Actual exp. squared/100 -0.003 -0.003 -0.003
(0.000) (0.000) (0.000)
Short education -0.011 -0.012 -0.012
(0.010) (0.010) (0.010)
Medium education 0.030 0.029 0.029
(0.010) (0.010) (0.010)
Long education 0.195 0.195 0.196
(0.014) (0.014) (0.014)
High level salaried 0.135 0.134 0.134
(0.016) (0.016) (0.016)
Medium level salaried -0.016 -0.016 -0.016
(0.010) (0.010) (0.010)
Low level salaried -0.027 -0.028 -0.028
(0.006) (0.006) (0.006)
Province -0.068 -0.067 -0.067
(0.007) (0.007) (0.007)
Lambda 0.024 0.025 0.026
(0.021) (0.021) (0.021)
Scale 0.227 0.227 0.227
No. of obs. 26731 26731 26731
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