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Abstract

This paper estimates the participation and the wage equations for
married women, in a framework of panel data sample selection using
data from the European Community Household Panel (EHCP) corre-
sponding to the wave 1994-2001, for thirteen European countries and
explores the difference across-countries in a labor supply contest.

There is a considerable variation in the degree of labor market par-
ticipation rate of women across countries. The aim of this paper is to
estimate the labor force participation equation for married females and
explain how the variables such as personal and family characteristics,
several source of income of the household and, in some countries, la-
bor status of the husband influence on this equation and contribute to
find fundamental differences across counties. We focus our attention
on family benefits and family financial conditions.

The woman’s labor participation increases with her potential wage
and decreases when her non-labor income increases, so we explore the
wage equation for females and which variables influence positively on
this earn. We estimate the female wage equation in a framework of un-
balanced panel data models with sample selection. The wage equations
of females have several potential sources of bias so in this paper a panel
data estimator, a test for selection bias and a correction procedure are
used.
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Keywords: Female participation, labor supply, family benefits, un-
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Introduction

Married women’s increased participation in the paid labor force was one of
the most important social changes in Europe in the twentieth century. The
most rapid rise in married women’s participation came after 1950 in every
country, although at present the intensity of female labor participation varies
across European countries. Unobserved characteristics are correlated with
observed individual characteristic so in this paper panel data estimator has
been used.

The Presidency Conclusions of the European Union Council in Lisbon
(March 2000) set a target for female employment rate which is: 57 per cent of
the population of working age for the year 2005 and 60 per cent for the year
2010. The targets for total employment are 67 and 70 per cent respectively.
Achieving these targets is not mandatory, but the attained rate will be a
basis for comparing each country’s progress performance.

The literature proposes several explanations for higher female labor force
participation, which include an increase in wage rates and educational at-
tainment for women, a reduction of fertility and an increase of divorce rates,
but this trend isn’t uniform for all countries. The female economic inactiv-
ity rates are much more different across European countries and larger than
the unemployment rates (see Figures 1 and 2). In Figure 1 we find that the
unemployment and the inactivity rates are wider in Mediterranean countries
(Spain, Italy, Greece and France) than in Northern countries, while Figure
2 describes the female activity rate, showing how Mediterranean countries
are still far from the Lisbon target.

Both employment and participation are influenced by supply and de-
mand factors. Employment may be low because many women don’t want to
enter the labor market, or participation may be low because too few jobs are
being offered to attract women into the labor market. In the first case, low
participation rates are explained by women’s preferences and in the second
by employers’ preferences and discouragement on the part of the women. It
is very difficult to disentangle these two effects, and it is made more difficult
by the effect of wages on the participation and the employment rates.

In the frictionless neoclassical economic model, the participation rate
drives the employment rate: employment rates differ across countries be-
cause of women’s preferences, given technology and wage levels. The coun-
tries in our sample have similar technological structures and standards of
living, so the differences in the employment and participation rates are more
likely due to their institutional structures than to women’s preferences.

Table 1 describes the evolution of the employment rate of women from
1960 to 2001 and the distance needed to achieve the Lisbon target. We
observe that the female employment rate has increased in every country in
the last forty years.

Northern countries tend to have a higher employment rate than Mediter-
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ranean countries, although this rule is not true for Belgium, Ireland and
Portugal.

This may reflect the substantial difference among the countries’ insti-
tutions, such as a rigid labor market, a limited opportunities for part-time
work and poor benefits for the family. As a consequence, women participate
less in the labor market and have fewer children.

In this work we focus on family financial conditions and family benefits
and on how these may potentially explain the variation in the employment
rate across countries. Recently, we can see how countries with high fertil-
ity rate (Finland, Denmark, The Netherlands, etc.) are associated with a
high employment rate, contrarily to the past decades, where this correlation
was negative (see Table 17 in the appendix). Normally, countries with a
high fertility rate have implemented a robust policy in the childcare system
(maternity and paternity leave, child benefits) but although if this policy
may help women combine work and childbearing, family benefits may give
an opposite incentive due the income effect. For example, in Greece, the
monthly amount in euro of child benefits are: 1st child: 8.22, 2nd children:
24.65, 3rd children: 55.47, 4th children: 67.38, while in Germany a woman
receives these child benefits: 1st child: 154, 2nd child: 154, 3rd child:
154, 4th and subsequent: 179.

This paper analyzes the intertemporal labor force participation behav-
ior of married women, using eight longitudinal waves carried out by the
European Community Household Panel (ECHP).

We analyzed only 13 E.U. countries in the Panel: Austria, Belgium, Den-
mark, Finland, France,Germany, Greece, Italy, Ireland, Hollands, Portugal,
Spain and The U.K., for which the required information is available. Swe-
den and Luxembourg are excluded because their data are incomplete and
the samples very small.

The sample is reduced to married women born between 1941 – 1965
in the survey 1994 – 2001. The sample comprises data on households and
individuals.

This work compares the cross-country labor supply for married women in
different countries. Earlier studies have shown that estimating wage equa-
tions by the Ordinary Least Squares (OLS) technique may produce bias
results due to the heterogeneity, because unobserved characteristics are cor-
related with observed individual characteristics, so to correct this bias we
have used a panel data estimator.

Firstly, we investigate the relationship between the participation decision
and some variables such as: women’s non-labor income, their education
level, the presence of children, experience, the role of the family financial
conditions and family benefits, the labor market status of the husband, and
explores how these factors explain the differences in the level of participation
of married women.

Afterwards, we calculate the female wage equation in a structure of panel
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data models with sample selection. Due to the increased availability of
longitudinal data and recent theoretical advances, panel data have become
usually used in applied work in economics.
The hourly wage is taken from the supporting equation which is a standard
Mincer wage equation with independent variables containing experience,
experience square and education level. First we assume that there isn’t
sample selection so we use an OLS estimate. Then we fit the wage equation
with the Heckman Model, in a framework of panel data sample selection.

The wage equations of females have the following potential sources of
bias: first, unobserved heterogeneity for unobserved worker characteristics
(ability). Second, sample selection bias, that occurs if unobservable charac-
teristics, which affect the work decision, are correlated with characteristics
that affect the process determining the work. Third, experience is likely
to be non-strictly exogenous, even after controlling for heterogeneity and
sample selection.

The paper is organized as follows. In section 1 we discuss the data
set used in the analysis and we describe the intertemporal participation be-
havior and demographic characteristics. Section 2 describes the econometric
method used to estimate the participation equation of married females. This
method includes the personal and family characteristics of married women
and the effect of husband’s labor market status on the women’s labor supply.
In Section 3 we estimate the participation equation and the wage equation
for married women, testing for selection bias and using a correction proce-
dure for this bias, as proposed by Wooldridge-Semikina (2006).

There is a extensive literature on married women’s labor force participa-
tion (see Killingsworth and Heckman (1986), Blundell and MaCardy (1999))
but few works have compared the thirteen European countries, in a frame-
work of panel data for eight years. To estimate the participation equation
we follow the work of Jimenez and Borrego (1997), who compare countries’
data set carried out from the CHER (Consortium of Household European
Data) and where they estimate the participation and wage equation for only
three years with a two-step Heckman model.

The literature that estimates the wage equation and problems related to
heterogeneity and relativity under the assumption of strictly exogenous ex-
planatory variables is minimum and relatively recent. Verbeek and Nijman
(1992) proposed two tests for selection in panel data.

Wooldridge (1995) proposed a test to correct the selection bias that
occurs when unobserved effects are correlated with explanatory variables.
Kyriazidou (1997) proposed a semiparametric approach for correcting the
selection bias. Both the selection term and the unobserved effect are removed
by difference between two periods. Rochina and Dustmann (2000) take into
account that the non-strict exogeneity of regressors can be violated.
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1 Sample characteristics

Data

The data analyzed in this work come from a survey by the European Com-
munity Household Panel (ECHP), a multi-country annual longitudinal sur-
vey which collected data since 19941 in 15 European Union Member States
under the coordination of EUROSTAT (Statistical Office of the European
Communities).
The data set covers about 130,000 individuals from 60,000 households in
the fifteen countries which were EU members in 2000, reflecting population
changes over time through a continuous evolution of the sample. The panel
data cover a wide range of subjects such as demographics, labor force be-
havior, income, health, education and training, housing, poverty and social
exclusion, etc. The survey is structured in the form of annual interviews with
a particular representative sample of household members in each country.
Interviews are conducted following a standardized questionnaire, although
each country can modify the questionnaire’s wording to some extent, to re-
flect their own institutional arrangements.
The sample is constructed as an unbalanced panel of all women between
the ages of 25 and 55 years, who are married with or without children, and
who are old enough to have finished their formal education and too young
to retire. The size of this sample varies across the countries.

The variables refer to the personal characteristic of the individual (age,
work experience, education, etc) and household income family (family in-
come, family benefits, number of people in the house etc). Income, family
and disability benefits are deflated local currency units.

Information on their husbands has also been extracted (including labor
status, education and unemployment benefit if received). The definition of
each variable used in estimates is listed in Table 17.

In Table 2 we present the estimate of the labor force participation rate
of married women in 1994− 2000 calculated by dividing the number of eco-
nomically active women (at work or seeking a work) by their total number.
There is a large difference between Mediterranean European countries and
Scandinavian countries like Finland and Denmark. The range varies from
50% for the first group to 90% for the second group, this may be caused
by substantial differences in the organization of the welfare state. In the
last two years the rate has been reduced for most of the countries, while
Europe was in a recession. Ireland seems to be an exception because its
employment rate is more similar to the Mediterranean countries, which can

1Belgium, Germany, Hollands, The U.K., Denmark, France, Greece, Ireland, Portugal,
Italy and Spain started in 1994 (wave 1), Austria jointed in 1995 (wave 2), Finland joined
in 1996 (wave 3).
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be interpreted as the result of cultural differences. Another exception is
Portugal where the female participation rate is very high.

Descriptive Statistics

Table 3 presents descriptive statistics on a selection of variables of interest,
by country, for the whole sample of married women (total married women
aged 25–55), while in Table 4 we compiled the summary statistics for a
subsample (women in the labor market excluding self-employed) in the year
2001.

The data demonstrate large differences in female and male education
levels among countries, mainly at second and tertiary level of school (from
13% of graduates in Portugal to 45% in Finland for females). The number
of males with tertiary level of school is higher than the number of women
with the same level of school, while the number of male with first level of
school is greater in Mediterranean countries.

Concerning the subsample of employed married women, some of the aver-
ages are quite different (although these differences are not statistically signif-
icant) from the whole sample. In particular, we observe a higher percentage
of active women with a university degree and a few dependent children. The
family benefits that include Child Benefits and Lone Parent Allowance (fam-
ilybenef ) are very small for Greece, Spain and Italy, both in the subsample
and in the full sample, while the amount of unemployment benefits for their
husbands are small for Italy, Greece and the U.K. but very high for Spain.
The same trend is followed by the total disability benefits in the household,
except for the U.K.

All variables of income are measured in local currency units deflated by
the average exchange rate in the sample year, and we take their logarithm.2.

From Table 5 to Table 11 we compare the sample characteristics of
women for which we consider the work activity status during the sample
period (1994 − 2001) for each country. Given the large number of possible
participation sequences during the panel, we choose only four of them.

In each table we have the descriptive characteristics of women for the
full sample, for women who worked in each year (column 1, the participation
sequence is 11111111), for women who never worked (column 2, sequence
00000000), for women who had only a single transition from nonemployment
to employment (column 3, sequences 11111110, 01111111,.....), for women
who had only a single transition from employment to nonemployment (col-
umn 4, sequences 00000001, 10000000,....) and in the last column for women
who have more than one transition in participation to the labor market.
In all countries women who always worked, and so with more experience,

2For France and Austria the wage and the unemployed benefit are in gross amount, we
use the net/gross ratio
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tend to be better educated and older, except for Finland where the max-
imum grade of education is higher for all other sequences, and for France
where it is greater for females who never worked. In general we observe that
women who have worked for eight years have more children under age twelve
and fewer dependent children, and that their household income is lower than
women’s who never worked, with the exception of the Mediterranean coun-
tries (Italy, Portugal, Greece and Spain).

Family benefits are higher for women who don’t have experience in the
labor market (Denmark and Greece are the exception), while the disability
benefits paid to the family are greater for women who work except in Italy,
Portugal and the U.K.

Regarding the level of education of their husbands, we note it’s higher in
the sample of women that worked every year, except for France and Ireland
where we have the inverse, while for Italy husband’s education is in general
lower than wives education.

Below each table, we’ve calculated the distribution of years that women
spent in employment by country, and the average rate of participation (par-
tic). This analysis illustrates a significant persistence in employment deci-
sions of married women (full sample) observed annually. For example: if we
take the individual employment of Germany in an independent context from
a binomial distribution with fixed probability of 69,59% (the average par-
ticipation during the period) we conclude that the 70% of the women in the
sample would be expected to work each year and 30% would not. Compared
this with the distribution of the work years, we find that the sample relative
frequencies of women are 28% and 6% respectively. There is a considerable
difference in the work propensity of women if we compare the frequency
distribution of work years and the participation sequence. This heterogene-
ity is observable in the different levels of education, age, non-labor income,
number of children, and in the policy that each government implements for
female labor supply.

2 The Model

Female Participation equation

The participation equation is a discrete choice model, where the probabil-
ity to participate (pi) is different for each individual and depends on the
individual and household characteristics.

pi = Φ(Xit)

where the Φ(Xit) is the cumulative distribution of the standard normal.
The participation equation can be written as:
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q∗it = ai + βXit + vit (1)

qit = 1[q∗it ≥ 0] (2)

we need to calculate the marginal partial effect for a unit of change in
a particulary explanatory variable Xit, because the coefficients estimates in
equation 1 are not directly provided by this information.

The marginal effects are computed in the following expression:

∂i = dΦ(Xit)/d(Xit) = φ(Xit)β (3)

Where φ(·) is the density of standard normal distribution.

Female wage equation

To analyze the wage equation we need a model for selection bias. The Heck-
man bivariate normal selection model represents the classic way for dealing
with selection on unobservable variables. The selection on unobservable oc-
curs when the error term in the outcome equation is correlated with the
treatment, or with the selection into the sample being used for estimation.

Starting with the Heckman model, we apply it to panel data because
the sample selectivity is an acute problem in panel data and in cross section
when we want to study the labor supply.

The bivariate normal selection model was developed in a context for esti-
mating a population wage equation when only wage information on workers
is observed (Gronau 1974 and Heckman 1976).

The difference between workers and non-workers determines the sample
selection bias because some components of the work decision are relevant to
the wage determining the process and the unobservable characteristics that
affect the work decision and the wage.

The usual setup is as follows. We have the wage equation:

W = β′Xi + εi (4)

where W is the hourly wage and is observed only for workers, X are
observed variables related to productivity and εi is the error term that in-
cludes all unobserved determinants of wages; it does not matter whether X
is observed for just workers or for everyone, as this information will only be
used for workers. A reduced form employment equation is given by

$∗
i = Ziγ + µi (5)

where $∗ is a latent index that can be thought of as representing the
difference between the observed wage and the reservation wage, that is the
lowest wage at which the individual is willing to accept employment. $i is
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only observable and equal to 1 if $∗
i > 0, where $i is an indicator variable

for employment.
The Heckman model requires the following assumptions:

(a) (ε, µ) ∼ N(0, 0, σ2
ε , σ

2
µ, ρεµ);

(b) (ε, µ) is independent of X and Z;

(c) varµ = σ2
µ = 1

The first assumption represents a very strong functional form assump-
tion -namely joint normality of the distribution of the error terms in the
participation and outcome equations. The second equation assumes that
both error terms are independent of both sets of observable variables. The
final assumption is the standard normalization for the probit selection equa-
tion, which is identified only up to scale. Now if we take the expectations
of the wage equation conditional on working we have

E(Wi|$i, Xi) = E(Wi|Zi, Xi, µi) = βXi + E(εi|Zi, Xi, µi) (6)

The first equality just recognizes the fact that the variables determining
employment in this model are Z and µ. The second equality comes from the
fact that the expected value of X given X is just X. The final term can be
simplified by noting that selection into employment does not depend on X,
only on Z and µ, so we have:

E(Wi|$i, Xi) = βXi + E(εi|$i = 1) = βXi + E(εi|µi > −Ziγ) (7)

Thus, if we estimate the model using only data about workers, we do
not get the population wage equation, but rather something else. As a
result of this term, the OLS estimation on a sample of workers generally
provides inconsistent estimates of the parameters of the population wage
(or outcome) equation.

The first method to solve the problem of sample selection was proposed
by Heckman in 1974 by a maximum likelihood estimator. With the as-
sumption that εi and µi are i.i.d., N(0,

∑
), where

∑
is a variance matrix

covariance for the errors, and (εi, µi) are independent of Zi, we write the
maximum likelihood as:

L =
1
N

N∑
i

{Ei ∗ ln[
∫ ∞

−Ziγ
φεµ(W −Xiβ, µ)dµ]

+(1−$i) ∗ [ln
∫ ∞

−Ziγ

∫ ∞

−∞
φεµ(ε, µ)dµ]

where φεµ represents the probability density function for a bivariate
normal distribution. The previous expression is more similar to the Tobit
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estimator of type II. If φεµ = 0 then the last equation is reduced to product
of two marginal likelihoods.

The second method for estimating the bivariate normal selection model
is that due to Heckman in 1979, it is often called the ”Heckman two-step”.

The first step of the two-step approach estimates a probit model of par-
ticipation. The estimate of γ from this probit model is then used to construct
consistent estimates of the the inverse Mills ratio term:

λi(Ziγ) =
φ(Ziγ)
Φ(Ziγ)

; (8)

where φ(·) and Φ(·), denote the probability density and cumulative dis-
tribution functions of the standard normal distribution. In the second stage,
the outcome equation is estimated by OLS, where the equation wage includes
both the original X and the constructed value of inverse Mills ratio.

W = β′Xi + εi + νλi (9)

The inverse Mills ratio is sometimes called a ”control function”, a func-
tion that controls for selection bias (Heckman and Robb, 1985). With the
inverse Mills ratio included, and under the assumptions noted above, the
coefficients on the X represent consistent estimates of the parameters of the
population wage equation. The coefficient on the inverse Mills ratio term
estimates ρσε. Since σε > 0 by definition, the sign of this coefficient is
the same as the sign of ρ. The sign of ρ is often substantively useful in-
formation, as it indicates the correlation between the unobservable in the
selection and outcome equations. The standard t-test of the null hypothesis
that βλ = 0 is a test of the null that there is no selection bias, conditional
on the assumptions of the model.

The bivariate normal selection model is formally identified even if X =
Z.

The identification comes from the non-linearity of the inverse Mills ratio.
A model that simply included the predicted probability of participation
from a linear probability model into the outcome equation would not be
identified. However, the X = Z case often results in substantial collinearity
between the predicted inverse Mills ratio term and the remaining covariates
in the outcome equation. This will be especially strong when there is not
much variation in the predicted participation probabilities, because then
the non-linearities will not play a major role. This collinearity will, as
always, lead to large standard errors. More generally, a large Monte Carlo
literature illustrates the poor performance of the bivariate normal model
with no exclusion restriction in finite samples. The exclusion restriction
here is a variable that belongs in the participation equation but not in the
outcome equation. In other words, it is an instrument.
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Panel data sample selection

Sample selection is more frequently used in studies for cross-section and less
common to estimate with panel data. Maddala (1993) defines panel data as
data sets on the same individual for different period of time.

The observation in panel data has two dimensions: a cross-section di-
mension indicated by i and a time series time dimension indicated by t.
Panel data have some benefits as: control for individual heterogeneity, less
collinearity among variables, more variability, large numbers of available in-
struments, study for dynamics of adjustment etc. Limitations of panel data
are a problem for nonresponse, attrition, measurement of errors, design and
data collection problem etc.

More panels are incomplete, especially when the panel concerns the
household, because some of them move outside the panel for different causes.
In this case the panel is called unbalanced. More forms of selection bias
and heterogeneity present in the panel data are eliminated by the fixed ef-
fects estimator under the assumption of strictly exogenous explanatory vari-
ables(see Verbeek and Nijman 1992). Recent papers have introduced some
endogenous regressor as explanatory variables with selection bias and source
of heterogeneity in equation of interest.

Consider the following model:

wit = xitβ + γi + µit (10)

$∗
it = Zitγ + αi + εit (11)

$it = 1 if $∗
it > 0 (12)

where i, (i=1,......,N) denotes the individual and t,(1,....,T) denotes the
panel. The dependent variable in the primary equation, wit, is only observed
if $∗

it > 0, so selection bias is introduced. The errors are decomposed in
individual effects (αi, γi), and idiosyncratic errors (εit, µit), while xit is a
1xK vector that may contain both exogenous and endogenous explanatory
variables and β is a Kx1 vector of unknown parameters. We allowed a
correlation between the unobserved effects and the regressor, and some of
the elements of xit are correlated with the idiosyncratic errors εit.

Given the distributional assumptions, it’s possible to estimate the un-
balanced panel data about a Heckman model for panel data and a two-stage
least squares regression model (2SLS) if we have an endogenous regressor.
These are methods of extended regression to cover models which violate
ordinary least squares (OLS) regression’s assumption of recursively, specif-
ically models where the researcher must assume that the disturbance term
of the dependent variable is correlated with the cause of the independent
variable.
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If there exists a correlation between the regressor and the idiosyncratic
errors we assume a set of instruments denoted as zit that are strictly ex-
ogenous on γi and not correlated with µit. We use these instruments in
the first stage of 2SLS to create the new variables (called instrumental vari-
ables) which replace the problematic causal variables. The instruments are
the exogenous variables with direct or indirect causal paths to the problem-
atic causal variable but which have no direct causal path to the endogenous
variable whose disturbance term is correlated with that of the problematic
causal variable. We use this estimation when we accept that the potential
experience is endogenous.

We can try to estimate with 2SLS technique, but the results are not
coherent, because our experience variable is calculated as the difference be-
tween the age and the age when starting the first job.

To test the sample selection we start with the model of Mundlak (1978),
where if there is a correlation in the selection equation between the individual
αi and Zi, we need a set of individual exogenous instruments ξzi, so αi can
be written as:

αi = η + ξiz̄i + fi (13)

where z̄i is a vector of individual exogenous variables averaged across
period time t. The selection indicator $i is rewritten as:

$it = 1[Zitγ + ξiz̄i + υit > 0] (14)

where υit = fii + εit has zero means normal distribution.
If E(υit|µit) is linear, then we have:

E(µit|zi, γi, $i) = ρE(υit|zi, $it) (15)

and the wage equation becomes:

wit = xitβ + γi + ρE(υit|zi, $it) + eit (16)

where eit is an idiosyncratic error term uncorrelated with the regres-
sor, the unobserved effect and the selection indicator. If $it is equal to
one, using a probit estimation at each period t we obtain the estimation
of E(υit|zi, $it = 1) that is equal to λ(η + ξiz̄i + Zitγ), where λ(·) is the
inverse Mills ratio. We put the estimation of λ̂it, in the wage equation and
estimate this with a simple regression model or with the 2SLS model if we
have endogenous regressor. We use t-statistic for testing the null hypothesis
H0 : ρ = 0.

To add more flexibility to the model it’s possible to calculate the inter-
action terms to λ with time dummies and test the selection with a Wald
test. This procedure for correcting the bias and the inverse Mills ratio is a
consistent estimator of the parameters.
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If the null hypothesis is true, so there isn’t selection, then OLS has a
consistent estimator for the primary equation provided there aren’t endoge-
nous variables. We applied this procedure to estimate the wage equation for
married women in the ECHP.

3 Empirical estimates

Female participation equation

Given the panel structure of data set, we start analyzing the determinants
of the equation participation of married women. We estimate this equation
with a probit random effects model for panel data, because if we try to
estimate the probit with fixed effects we have serious problems due to the
large number of incidental parameters that make the estimator inconsistent,
but a large T can solve this problem (see Arellano-Hanhn, 2006). The
participation equation was written before as:

q∗it = ai + βXit + τi + vit (17)

qit = 1[q∗it ≥ 0] (18)

where qit(active), is a dummy variable which takes 1 if the woman partici-
pates in labor market and 0 if she doesn’t. We excluded self-employed mar-
ried women. The participation equation, q∗it, is positive only if the dummy
variable (eq. 9) equals one. The decision to participate depends on a vector
of explanatory variables Xit. This vector includes the personal and fam-
ily characteristics of the woman: age, education, children, family benefits3,
household income without her wage income, and the characteristic of her
husband (status of work, education and if he receives unemployed benefits);
β is a vector of unknown parameters and τi and vit are respectively time
invariant effects specific to individual and individual time-varying error.

Tables 12 and 13 display the estimations of the panel probit participation
equation and the marginal effects for the probit analysis for each country.

The explanatory variables are divided into three blocks. The first set of
variables contains personal characteristics such as age (age), the square of
age (agetwo), the woman education and the husband’s education.

The sign of age is positive and significant in all countries, while agetwo in
each country is negative and significant, which means that the relation be-
tween age and female labor force participation decreases with age. Probably
the participation increases until women assume more family responsibilities.

3Family benefits include maternity leave. This involved a source of endogeneity when
we want to estimate the participation equation, so we have excluded married women with
children whose age is less than 1 year. We have to estimate the participation equation
using an economic indicator as % GDP that each country spent for family allowance, and
we have obtained the same results.
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Concerning education, we find that the propensity to participate in the
labor market increases with the level of education for females at the second
and third levels which are statistically significant in most countries. Taking
primary or lower education as a reference, having a secondary or tertiary
degree increases, on average, the propensity to participate respectively about
13% and 30% in all countries. These effects are particularly larger in Italy,
Greece, Portugal, Austria and Spain. Given this estimation, if we look at
Table 13, we find that women who have a university degree relative to a
primary degree, increase their probability to participate in the labor market
to 28% for Greece and 20% for Spain.

On the other hand, the husband’s schooling, Husband secondary and
tertiary education is significant in a few countries, especially in Southern
countries, so we can observe that women labor market participation gener-
ally grows if the husband has secondary or university studies compared with
the reference category (primary studies).

The second block of variables describe the fertility of women. We con-
struct the variables for children children age 0-3, children age 3-6 and chil-
dren age 6-12, which are dummy variables that take 1 if women have children
with age under three, six and twelve years respectively. The results show
that the coefficients are significant and their sign in all countries is negative
for women that have children younger than three years so women who have
dependent children reduce their participation to work. Having children with
age between 3 and 6 years doesn’t have a negative effect in the participation
into the labor market for married women in some countries (Denmark, Fin-
land, Portugal etc). The explanation to this fact is found in the important
role that plays the policy of childcare in these countries, which could be very
important to explain the participation of women across countries. Finally,
the effect of older children is not significant for most countries and generally
positive.

The third set of variables represent different sources of income in the
household: the total non-labor income in the house where the employ-
ment wife’s income has been excluded (Logincome), the disability benefits
(Disabilitybenef ), the family benefits (Familybenef ) and a dummy variable
representing if the husbands receive or not unemployment benefits (Un-
emplobenef ). All income variables are deflated with CPI (Consumer price
index) so a comparison among years is possible, and at the same time we use
the PPP (Purchasing price power) that allows a comparison among coun-
tries.

Our estimates show that the coefficients of these variables are significant
and have the expected signs in several countries. The woman’s labor par-
ticipation decreases when her non-labor income increases and when benefits
in the household increase.

When we check the data we observe there is a negative income effect on
married women’s labor participation. All the income variables are significant

14



for all European countries. The effect is larger for the household income
than for the family benefits and disability benefits, so we may interpret that
other sources of income have more influence in the participation as could
be the wage of husbands. We find a higher effect of household income in
Germany, Denmark and Finland, which are precisely those countries with
highest female participation rate and better family financial conditions.

Regarding the family benefits, these may explain part of the difference in
the employment rate across countries. In the year 2000, cash family benefits
are distributed differently between Member States of Europe. In Figure 3 we
see how the average per capita (age 0–19) of family /child benefits is around
70% in European countries. The level of per capita cash benefits depends
on the national legislation (see Figure 4 in the appendix). The age limit to
receive these benefits ranges from 16 years old in Ireland and Portugal to
20 years old in France. The family allowance for child is less favorable for
Southern European countries.

The family benefits effect is large for Germany, Italy, Ireland, Spain,
France, Austria, U.K. and The Netherlands where the percentage of cash
benefits is very high and the conditions to obtain the benefit are more o less
similar.

Having an unemployed husband who receives benefits doesn’t encourage
women to participate in the labor market because the sign of the coefficients
is negative and significant especially for Northern countries.

Women’s wage equation

Now we estimate the wage equation with panel data sample selection, with
three different models, OLS and Heckman two step for panel data.

When we want to estimate the wage equation for married women we face
different problems: selection bias, heterogeneity and eventually endogeneity.

We have selection bias because the dependent variable of the wage equa-
tion can be measured only if the individual participates to the labor market.
The literature offers estimators for correcting this problem (Heckman 1979,
Powell 1994).

Heterogeneity is associated with the unobserved ability and motivation
of an individual (e.g. education), and if this unobserved individual effects
are correlated with the regressor of the model, the simple estimations with
OLS are inconsistent, while panel data solve this problem.

We have pooled all the observations for the different countries, and al-
lowed the coefficients to vary among countries both in the hourly wage equa-
tion and in the selection (participation) equation.

After testing the selection equation described in section 2, to estimate the
hourly wage equation 14 we calculate a probit on the selection participation
equation for each year and we take the inverse Mill’s ratio and put it in
the wage equation. We estimate this equation by OLS, Heckman and 2SLS
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models. In particular, some variables appear in the selection equation, yet
they do not appear in the hourly wage equation, so we have:

wit = xitβ + γi + λ̂it + eit (19)

This equation is analyzed on a sample that is limited for married women
born between 1941–1965, excluding those self-employed. We’ve dropped
observations that are inconsistent, and excluded women when the years of
experience exceeds the age, when experience was missing, and when they
report a positive number of hours of work and zero wage.

The dependent variable wit is the logarithm of the real hourly wage
of married women. The vector of explanatory variables xit includes time
dummies, experience and experience square, tenure, tenure square and edu-
cation of women in two different levels. The experience has been calculated
as the difference between the present age and the age when starting the first
job.4. More papers use the actual experience but for the ECHP data set we
can’t observe any variables to calculate this, and we observe only potential
experience.

We use both participants and non-participants married women to esti-
mate the selection equation, while to estimate the wage equation we only
use married women that participate to the labor market for at least two
waves.

Furthermore, in few countries some variables were dropped for estimation
because they were perfect predictors of one of the two alternatives.

In Table 14 and 15 we represent the estimation of the wage equation
using the OLS regression model, where there isn’t correction for sample
selection and endogeneity, and the Heckman model for panel data selection,
where we put in the regression equation the inverse Mill’s ratio, calculated
each year with a probit model (t), to correct the sample selection and where
all regressors are considerate exogenous.

The results confirm that the Heckman model for panel data is an ap-
propriate model to estimate the wage equation. First, not all variables that
affect the participation equation are also determinant to estimate the wage
equation, and the magnitude of the effects is different. In Table 15 we report
the selectivity correction term λit and the interaction terms between lambda
and dummies for time t. We can see that the lambda terms are significant
and sometimes negatively signed in most countries, which suggests that the
error terms in the selection and primary equations are negatively correlated
with the coefficient on lambda (ρeuσu), which means (unobserved) factors
that make participation more likely tend to be associated with lower reser-
vation wages.

4Similar regressions were also computed using experience calculated by age minus year
schooling minus 6. The results do not vary with the measure of experience.
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Concerning the experience variable, the effect is more different between
the OLS and the Heckman models applied to panel data. The OLS model
tends to overestimate the coefficients . The experience has a positive and
significant effect for all European countries on the hourly wage equation,
except for France. This effect is large and strongly significant for the U.K.,
Ireland, Spain, Italy and Portugal. The square of the experience is negative
and significant for both models in each country, which means that the rela-
tion between the experience and the wage is the same after a high number
of years of experience.

Regarding the effect of education we find that both models give the same
results: a higher education level increases the wage in several countries and
the sign is statistically significant. The estimated coefficients are signifi-
cantly larger in the Heckman model than in the OLS estimation, indicating
that the selection bias down the wage returns to experience in the OLS
model. The low level of education has a negative effect and significant on
the wage for both estimations.

The magnitude of the effect of each variable is different across-countries
in the Heckman model. In northern countries education has a smaller effect
than in Mediterranean countries. The effect of tertiary education is very
large for Spain, Italy, the U. K., Austria, Portugal, while in the rest of the
countries the magnitude is lower. Having a primary education influences
negatively the wage while the effect is reduced for countries with a high
female employment rate.

Our results to estimate participation equation and wage equation appear
in line with previous work by Mroz(1987) and others.

Conclusion

In this paper we first analyze the participation in labor market for married
women in thirteen countries in Europe for a panel of eight years. We found
that the level of education has a positive influence on the participation, and
women who have a university degree participate more in the labor market.
This effect is especially strong for Mediterranean countries.

Variables that influence negatively the labor market of females are: the
household income, children, in particular dependent children, family and
disability benefits. Women who receive family benefits tend not to entry
in the labor market. These results mean that the economic policy plays
an important role for increasing the participation equation, for example a
nursery development provides women with more time to dedicate to the
labor market. Another way to indirectly increase the participation rate of
females is to avoid the negative income effect, for example to transfer the
family benefits not in form of lump sum or tax benefits but in form of goods
or ”baby tickets” (money to be spent only for children). The targets imposed
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in the Presidency Conclusions of the European Union Council in Lisbon, in
March 2000, are far away for most Southern countries.

Concerning the wage equation,we confirm the need to control for sample
selection bias (as shown by the fact that the inverse of the Mills’ ratio
appears to be significant).

We find important differences among countries in the effect on the hourly
wages, both the experience and a higher level of education have a positive
effect on it, while a low level of education has a negative effect in most coun-
tries. An elevate hourly wage increases the desire of women to participate
in the labor market.
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Figure 1: Female inactivity and unemployment rates as per cent of
population of working age, 2006

Source: EUROSTAT
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Figure 2: Female activity rate in Northern and Mediterranean
Countries

Source: OECD
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Table 1: Female employment rate 1960 – 2000. Persons aged 15 to
64 years
Country 1960 1980 2000 Men 2000 Lisbon Distance (a)
Denmark 42,70 66,20 71,20 80,40 11,20
Finland 54,90 65,00 64,30 69,70 4,30
Norway 26,10 58,40 73,40 88,10 13,40
Sweden 38,10 67,60 72,10 76,20 12,10
U.K. 43,10 54,50 65,20 79,30 5,20

Belgium 29,60 35,00 51,10 69,80 -8,90
Germany 35,00 34,80 58,10 73,50 -1,90
Ireland - 32,20 52,20 74,00 -7,80
Holland - 35,70 62,10 81,10 2,10
Austria - 53,40 59,30 78,10 -0,70
Greece - 30,70 40,40 70,20 -19,60
Italy 28,10 33,20 39,70 68,50 -20,30
Spain 21,00 28,40 40,30 70,30 -19,70

Portugal - 47,10 60,10 75,90 0,10
France 42,90 50,00 53,10 69,80 -8,90

(a) Lisbon distance is the percentage differ-

ence between the female employment rate in

2000 and 60% (b) source OECD 2000

Table 2: Married women employment rate 1994-2001, ECHP data
by country

Country 1994 1995 1996 1997 1998 1999 2000 2001
Germany 68,01 66,52 65,88 65,43 66,02 64,79 64,02 63,80
Denmark 89,61 89,90 86,35 87,10 86,33 86,25 85,01 84,69
Holland 56,23 64,93 58,53 58,19 59,46 57,21 56,38 57,47
Belgium 70,41 70,63 70,64 69,19 67,71 66,55 64,50 65,61

France 64,31 66,52 65,81 63,77 63,91 64,12 62,79 61,69
U.K. 64,27 63,97 65,29 65,55 64,31 63,15 63,40 60,87

Ireland 32,99 34,47 36,31 39,64 41,46 43,33 45,87 43,62
Italy 40,79 40,49 39,31 39,91 39,16 39,25 37,16 37,47

Greece 38,39 38,40 36,16 35,84 34,99 30,89 32,41 31,26
Spain 34,51 36,56 37,68 37,28 37,28 35,87 36,62 38,23

Portugal 59,95 58,49 58,52 57,87 57,62 57,88 55,80 55,26
Austria - 51,61 52,20 50,33 50,50 49,63 49,88 49,51
Finland - - 86,71 86,39 84,18 84,17 83,95 80,70
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Table 11: Sample characteristic and years spent in to work

Ireland
Empl.
8 years

Empl.
0 Years

Single
trans.
to
Work

Single
tras.
from
Work

Multi.
trans.

age 43.59 43.67 41.59 36.13 40.47
less female sec-
ondary education

0.38 0.17 0.21 0.09 0.21

female secondary ed-
ucation

0.49 0.33 0.65 0.52 0.47

female tertiary edu-
cation

0.12 0.50 0.15 0.39 0.33

children age 6-12 0.14 0.17 0.18 0.17 0.14
children age 3-6 0.31 0.17 0.24 0.22 0.21
children age 0-3 0.16 0.08 0.18 0.39 0.23
logincome 10.00 10.10 10.00 9.88 9.97
disabilitybenef 0.43 0.00 0.00 0.40 0.30
familybenef 5.91 6.48 5.85 4.86 5.72
husband secondary
education

0.43 0.17 0.50 0.61 0.42

husband tertiary ed-
ucation

0.32 0.33 0.24 0.09 0.18

unemploybenef 0.15 2.89 0.18 1.19 0.80
partic. 1.00 0.00 - - -
N. Years work
0 - 100
1 - - 41.55 9.63 13.12
2 - - 14.53 13.64 14.66
3 - - 8.11 13.37 14.75
4 - - 8.11 13.90 14.62
5 - - 8.45 13.64 14.09
6 - - 5.74 12.83 11.84
7 - - 5.74 13.90 9.32
8 100 - 7.77 9.09 7.60
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Figure 3: Cash Family benefits in 2000

Source: EUROSTAT
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Appendices

Table 17: Demographic Data

Country

Change
population
aged 0-19
between
1991 and

2000
(i991=100)

Proportion
population
aged 0-19 in

2000

Total
fertility

rate in 1991

Total
fertility

rate in 2000

EU 15 94,2 22,9 1,53 1,48
EUR 12 92,4 22,4 1,46 1,43

BL 98,4 23,6 1,66 1,66
DK 102,4 23,7 1,68 1,77
GER 100,9 21,3 1,33 1,36
FR 96,6 25,6 1,77 1,88
IRL 90,9 30,8 2,08 1,89
IT 85,1 19,8 1,31 1,24
NL 103,1 24,4 1,61 1,72
AU 98,9 22,8 1,49 1,34
PT 83,7 23 1,57 1,52
FIN 100 24,7 1,79 1,73
GRE 84,7 21,8 1,38 1,29
SP 78,5 21,4 1,33 1,24
UK 101,7 25,3 1,81 1,64

Source: EUROSTAT
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Figure 4: Family benefits in the Member States of the European
Union.

Source: MISSOC
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