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ABSTRACT
Females’ Willingness to Work and the Discouragement
Effect of a Poor Local Childcare Provision
We analyze the effects of regional structures on females’ willingness to work as well as on
the probability that non-employed women who are willing to work actually will engage in job
search. Special permission was granted to link regional data to individual respondents in the
German Socio-Economic Panel (SOEP). Results of a bivariate probit model correcting for
sample selection show that high regional unemployment discourages women from entering
the labor market. Further, findings indicate that women with young children are willing to
work, but that women with young children and mothers who are unhappy with the regional
childcare provision are the least likely to look for a job. These findings indicate that high
institutional and spatial barriers discourage mothers from entering employment.
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Introduction
The spatial mismatch between where workers live and where jobs are located is considered an
important cause of non-employment (Kain, 1968; Van Ham, 2002). Poor geographical access
to suitable jobs is thought to negatively influence employment opportunities and labor market
outcomes at the individual level (Hanson and Pratt, 1990). However, not all workers are
equally disadvantaged by spatial barriers on the labor market. In the 1990s, research into the
effects of spatial barriers on female labor-force participation, in particular, made major
advances (Preston and McLafferty, 1999). Most women face severe day-to-day space-time
constraints because of their domestic workload, which limits the time available for work and
getting to work (Hanson and Pratt, 1990; Pratt and Hanson, 1991, Büchel and Spieß, 2002).
These constraints often present a serious geographical barrier to labor-force participation
because they spatially restrict the opportunity set of available jobs (Van Ham, 2002). Other
authors have suggested that geographical access to childcare facilities is an important factor
determining access to employment opportunities for women with young children (Kwan,
1999; Van Dijk and Siegers, 1996; Van Ham and Mulder, 2004).
Although it is clear that poor access to employment opportunities leads to nonemployment or to employment with a poor fit between job requirements and education of the
job-holder (Büchel and Van Ham, 2003), it is not clear exactly how this mechanism works.
Studies on female labor-force participation often focus on the relationship between having a
job and access to employment opportunities. The more jobs there are, the higher the
probability of being employed. In general, these studies do not consider the important
intermediate step of job search. Job search is a prerequisite for labor market participation
(Mortensen, 1986) and is seen as the conceptual link between access to suitable employment
and actually having a job (Van Ham et al., 2001). The higher the search intensity, and the
more suitable jobs available, the more likely people are to find a suitable job. According to
the discouraged worker hypothesis, the intensity of the job search itself is also influenced by
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access to suitable employment (Fisher and Nijkamp, 1987). It is assumed that people with
poor labor market expectations can become discouraged and leave or fail to enter the labor
force because the probability of finding a suitable job after a certain period of time is too low.
We assume that poor regional labor market conditions can have a discouraging effect
on women at two phases of participation. In the first phase, they have to decide whether or not
they want to participate on the labor market. It can be hypothesized that some of the women
in the potential labor force who state that they do not want a paid job would in fact state
otherwise if they had access to suitable employment. In the second phase, women who state
that they are willing to work might become discouraged in their job search by poor labor
market conditions. Examining these two phases will provide more of an insight into the size
of the hidden labor force.
This article explores the extent to which the opportunity structure of the regional labor
market has a double-edged effect on female labor-force participation in the Western part of
Germany. It is hypothesized that the opportunity structure influences both the decision to
enter the labor market (willingness to take up a paid job) and the probability that those willing
to work will actually engage in job search. Aspects of the regional labor market considered
are the female unemployment rate and, in particular, the availability of childcare. The
hypotheses were tested using individual level data from the 2001 wave of the German SocioEconomic Panel (SOEP). This representative dataset, which is easily accessible to the
scientific community, includes detailed information on the individual and household
characteristics of more than 22,000 respondents. For this article, two unique features of the
SOEP data were used. First we utilized of a set of variables allowing the hidden labor market
reserve to be identified. Second, we were given special permission to link regional labor
market characteristics to individual respondents. The effect of the regional opportunity
structure on female employment was estimated using a bivariate probit model that corrects for
sample selection.
2

Spatial restrictions and discouragement: the role of the regional labor market situation
and childcare provision
In this paper, we argue that the job search process must be examined more closely if we are to
gain a better understanding of the link between characteristics of the regional labor market
and female labor-force participation. Job search is the conceptual link between access to
suitable employment and actually having a job (Van Ham et al., 2001). The intensity of job
search can be seen as a continuum ranging from 0 to 1. Those with the highest search
intensity are most likely to find a job (Stigler, 1961, 1962; Lippman and McCall, 1976; Kiefer
and Neumann, 1989; Devine and Kiefer, 1991). In our view, the group of women with search
intensity 0 is very heterogeneous, consisting of women who are not looking for a job because
they do not want to work as well as women who are no longer looking for work because they
have become discouraged. We consider this distinction very important for understanding
female labor-force participation.
According to the discouraged worker hypothesis (Fisher and Nijkamp, 1987; Van Ham
et al., 2001), people with poor labor market expectations become discouraged and leave or fail
to enter the labor force because the probability of finding a suitable job after a certain period
of time is too low. Poor labor market prospects, leading to discouragement, may result from
individual characteristics, either real or ascribed. Discouragement can also be caused by the
structure of the labor market (Van Ham et al., 2001). In order to understand how poor access
to employment opportunities causes discouragement and, in turn, influences female laborforce participation, two phases of participation have to be distinguished. In the first phase,
women decide whether or not they are willing to take up a paid job. In principle, all women
are part of the potential labor force; however, only those willing to enter paid employment are
part of the active labor force and therefore ‘at risk’ of actually being engaged in job search.
The second phase is the job search of those who are willing to work and are, therefore, in the
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active labor force. We argue that discouragement as a result of poor regional labor market
conditions can take place at either phase of participation.
A key question as regards the first phase is what determines whether women are
willing to work. Not all women want to have a paid job. Some women prefer to be full-time
housewives and mothers, especially if they have (young) children. However, it is also widely
recognized that women face numerous restrictions that make it difficult for them to take up
paid employment, particularly if they have children (see, for example, Hanson and Pratt,
1995). It is very likely that some women would like to work if they considered it a possibility,
but state that they do not want to work because they perceive the probability of actually
getting a job to be unrealistically low.
Poor access to employment opportunities may be expressed by a high regional
unemployment rate, which indicates a mismatch between supply and demand on the regional
labor market (Simpson, 1992). We therefore expect women living in regions with a high
unemployment rate to be less likely to express willingness to work (be part of the active labor
force) than women in regions with a low unemployment rate (Büchel and Van Ham, 2004).
For women with young children, poor geographical access to childcare may also lead to
discouragement. Several authors have asserted that geographical access to childcare facilities
is an important factor determining whether or not women with young children have access to
certain job locations (Michelson 1985, 1988; Tivers 1985, 1988; Hanson and Pratt 1988,
1990; England 1996a, 1996b; Gilbert 1998; Kwan 1999). This implies that, for many mothers,
good geographical access to childcare facilities is a precondition for access to employment
opportunities. When childcare is not available, this may lead to discouragement. We therefore
expect mothers with poor access to childcare facilities to be less likely to express willingness
to work than mothers with good access to childcare facilities.
Discouragement may also influence participation in the job search phase among those
women who are willing to have a paid job (and are therefore in the active labor force). Even
4

when women decide to participate on the labor market, their domestic workload in
combination with the presence of young children can be expected to limit their opportunities
to search for a suitable job. Based on the above, we can formulate two hypotheses concerning
the influence of the regional opportunity structure on the probability that women who are
willing to work will actually look for a job. First, we expect high regional unemployment to
negatively influence the probability that women willing to work are actually looking for a job.
A high regional unemployment level indicates fierce competition on the regional labor
market, which might discourage women in their job search. Second, we expect mothers with
poor access to childcare to be less engaged in job search because it is difficult for them to
combine looking for (and holding) a job with caring for small children.

Data and methodology
Data
The individual level data used in this paper were taken from the 2001 wave of the German
Socio-Economic Panel (SOEP) with information on 22,351 respondents. This database is
administered by the German Institute for Economic Research (DIW) in Berlin (see Wagner et
al., 1993; SOEP Group, 2001, for details). The analyses were restricted to women aged
between 18 and 59 who were living in the Western part of Germany. We excluded students,
trainees, and respondents who reported that they were unable to work due to a disability.
Since we are interested in off-the-job search only, we also excluded respondents who reported
having a paid job in the 7 days prior to the interview. Following this selection procedure, the
data set comprised 1281 non-employed female respondents.
To test our hypotheses, we need to analyze both willingness to work (being part of the
active labor force) and search activity among those willing to work. The German SocioEconomic Panel includes some unique variables that make it possible to identify the hidden
labor force reserve, i.e. those who are willing to work in principle, but who are currently not
5

looking for a job and therefore do not report unemployed status. According to our definition,
all 1281 non-employed women in our sample are members of the potential labor force. Those
who are willing to work (the involuntarily unemployed and members of the hidden labor force
reserve) are part of the active labor force. To make this distinction, we drew on the responses
to a question posed to non-employed respondents: “Do you intend to engage in paid
employment (again) in the future?” The women who stated “No, definitely not” were coded
as not willing to work and categorized as not being in the active labor force.
For the second part of the analysis we had to define active job search among those
willing to work. This was done by drawing on responses to the question “Have you actively
looked for work within the last four weeks?” All non-employed women who answered “Yes”
were defined as being actively engaged in job search. The selection procedure based on these
definitions of the active labor force and active job search results in a total of 1281 female
respondents in the active labor force (willing to work), of whom 683 were engaged in active
job search.
Besides the individual level data from the SOEP respondents, information on regional
labor market characteristics was also needed. For this purpose, the 2001 regional data for the
75 West German spatial planning regions (Raumordnungsregionen) were obtained from the
German Federal Office for Building and Regional Planning (Bundesamt für Bauwesen und
Raumordnung, 2002). Using the Raumordnungsregion number for the SOEP respondents’
place of residence as a key variable, we were able to link regional data to individual data. We
gratefully acknowledge the invaluable help of the data protection officer responsible for the
SOEP data, who granted us special permission to link these two sets of data. Two regional
level variables were used in the analyses: number of unemployed women per 1000 women
aged 15-65, and number of childcare slots per 100 children below 7 years of age. Table 1
presents the variable summary statistics and definitions of the variables for the whole sample
(willingness to work equation) and the sample of those willing to work (job search equation).
6

Table 1 Variable summary statistics and definitions
Mean

Std. Dev.

Range

Willingness to work equation (N = 1281 )
Dependent: willing to work (1 = willing)

0.533

0.499

0-1

Age (in years)

42.795

10.946

18-59

Education (in years)

10.924

2.252

7-18

Work experiencea (1 = had a job)

0.073

0-1

Partner (1 = partner present)

0.907

0-1

Number of child(ren) up to 7 years

0.370

0.654

0-3

Age of youngest child under 7 years

3.594

0.861

0-6

Unhappy with household incomeb (1 = unhappy)

0.184

0-1

Disabledc (1 = disabled)

0.071

0-1

Foreignerd (1 = foreigner)

0.231

0-1

Unhappy with childcare provisione (1=unhappy)

0.231

0-1

Very unhappy with childcare provisione(1=unh)

0.030

0-1

Childcare slots per 100 children < 7 y. in regionf

56.786

7.924

39.4-82.7

Unemployed women per 1000 in regiong

50.098

14.305

23-97

0.246

0.431

0-1

Age (in years)

38.089

9.555

18-59

Education (in years)

11.314

2.375

7-18

Search equation (N = 683)
Dependent: search in last 4 weeks (1 = search)

Work experiencea (1 = had a job)

0.103

0-1

Partner (1 = partner present)

0.868

0-1
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Number of child(ren) up to 7 years

0.490

0.703

0-3

Age of youngest child under 7 years

3.615

0.981

0-6

Unhappy with household incomeb (1 = unhappy)

0.231

0-1

Disabledc (1 = disabled)

0.050

0-1

Unhappy with childcare provisione (1=unhappy)

0.286

0-1

Very unhappy with childcare provisione(1=unh)

0.040

0-1

Childcare slots per 100 children < 7 y. in regionf

57.065

8.477

39.4-82.7

Unemployed women per 1000 in regiong

49.838

15.107

23-97

a

Respondents are defined to have work experience if they have previously had a job for at least

1 year
b

Those categorized as unhappy with their household income scored 0-4 on a scale from 0

‘totally unhappy’ to 10 ‘totally happy’ (Question ‘How satisfied are you today with your
household income?’)
c

Respondents are defined as disabled if they state that their health situation ‘strongly’ impedes

their performance of daily activities
d

Respondents are defined as foreigners if they do not have German nationality

e

Those categorized as very unhappy with childcare scored 0-3 and those categorized as

unhappy with childcare scored 4-8 on a scale from 0 ‘totally unhappy’ to 10 ‘totally happy’
(Question ‘If you have small children, how satisfied are you today with the childcare
available?’)
f

Number of childcare slots per 100 children up to 6 years old, regional level data (measured on

01.01.1999)
g

Number of unemployed women per 1000 women aged 15-65, regional level data (measured on

01.01.2001)
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Source: Own calculations based on SOEP data, matched with regional data from the German
Federal Office for Building and Regional Planning (both for 2001, West Germany only).

Methodology
Theoretical considerations have two important implications for the methodology used. First,
the cases in our model need to be clustered by region of residence (the 75 West German
Raumordnungsregionen). The data include both individual level and regional characteristics,
and there is more than one respondent per region in our sample. Ignoring the nested nature of
the data would violate the standard assumption of independence of observations that underlies
traditional regression models. Clustering the data by region in the model used solves this
problem (Statacorp, 2001).
Second, we have to analyze the two mechanisms of willingness to work and being
engaged in active job search in a single model, because the two mechanisms cannot be seen
separately. The relationship between regional characteristics of the labor market and the
probability that women are engaged in job search is not straightforward (Van Ham et al.,
2001). Those willing to work and therefore in the active labor force form a selective group,
and it can be assumed that the selection process is related to our dependent variable (being
engaged in active job search). If the regional labor market situation is poor, unwillingness to
work may be a strategy deliberately chosen to avoid becoming unemployed. Because those
most likely to be unemployed are least likely to look for a job (Van Ham et al., 2001),
analyzing job search behavior while restricting the sample to those in the active labor force
could lead to biased results. In the present study, we account for sample selection bias by
employing a variant of Heckman’s (1979) two-step selection model. In the first step, the
probability of willingness to work (be part of the active labor force) is analyzed. In the second
step, the probability of being engaged in job search is analyzed for those willing to work.
Because the dependent variables in both the selection and the employment model are binary, a
9

bivariate probit model with sample selection is proposed, following Van de Ven and Van
Praag (1981).1 This maximum-likelihood probit model with sample selection provides
consistent, asymptotically efficient estimates for all parameters in the model (Statacorp,
2001).
When specifying a two-step model, one has to ensure the model is properly identified
(Manski, 1995). Strictly speaking, our model is basically identified by functional form
because the bivariate probit model is non-linear. However, we decided to adopt an additional
strategy in order to avoid multicollinearity problems and to ensure identification of the model.
The key element of this strategy is to select at least one instrument variable that affects only
the decision to be part of the active labor force, and not the probability of being engaged in
job search. The difficulty here is that we can expect very similar factors to influence both the
probability that people are willing to work and the probability that they are actively engaged
in job search, since both selection processes are likely to be very similar. Since a formal
econometric test that could indicate the correct specification of the model is not available, any
argument as to why specific variables are expected to influence one equation and not the other
has to be of a substantive, theoretical nature. We chose to use identical sets of regressors in
both equations (because of the arguments given above), with the exception of the ‘foreigner’
variable, which is only used in the active labor force equation. It is well-known that nonnative women are highly overrepresented in the population of economically inactive females
(Büchel and Van Ham, 2004). On the other hand, there is no reason to expect that non-native

1

The two-step selection model is often estimated by obtaining the inverse Mill’s Ratio

from a first stage probit, and entering it into the second stage equation. As noted by Van de
Ven and Van Praag (1981), if the dependent variable in the second stage equation is binary,
the error term is not normally distributed; a two-stage approach to this problem would
therefore yield only approximate results.
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women who want to work make less effort to attain this goal than their German counterparts.
To test this assumption, we ran a model including the ‘foreigner’ variable as a regressor in a
single probit search equation. This test produced very similar results to the search equation
with sample selection shown in the lower part of Table 2, and yielded no significant effect of
non-native status (not shown in Tables).

Results
Table 2 presents the results of the full bivariate probit model with sample selection. First of
all, the coefficient ρ (0.860) is significantly different from zero, signifying that there is a
positive correlation between the error terms of the willingness to work and the search
equations. This indicates that unmeasured respondent characteristics influence both the
probability of willingness to work and the probability of being engaged in job search, making
it necessary to correct for (self-)selection. To give a substantive interpretation, the results
indicate that women with unmeasured characteristics (e.g. high motivation to be economically
active) are more likely to state that they want to work, and are also more likely to be engaged
in job search than others.

Table 2 Determinants of willingness to work and of off-the-job search for those willing to
work (bivariate probit model with sample selection)
Coefficient

Robust Std. Error1

0.014

0.033

Willingness to work equation (N = 1281)
Age (in years)
Age squared

-0.001 ***

0.000

Education (in years)

0.116 ***

0.019

Work experience

0.597 ***

0.129
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Partner

-0.846 ***

0.161

Number of child(ren) up to 7 years

-0.027

0.079

Age of youngest child under 7 years

0.073 *

0.041

Unhappy with household income

0.388 ***

0.098

Disabled

-0.131

0.163

Foreigner

-0.281 ***

0.093

Unhappy with childcare provision

-0.153

0.107

Very unhappy with childcare provision

0.135

0.231

Childcare slots per 100 children < 7 y. in region

0.007

0.009

Unemployed women per 1000 in region

-0.007 *

Constant

0.652

0.004
0.962

Search equation (N = 683)
Age (in years)

-0.071 *

0.037

Age squared

0.000

0.000

Education (in years)

0.087 ***

0.020

Work experience

0.884 ***

0.137

Partner

-0.703 ***

0.180

Number of child(ren) up to 7 years

-0.271 ***

0.086

Age of youngest child under 7 years

0.154 ***

0.059

Unhappy with household income

0.643 ***

0.116

Disabled

-0.475 **

0.229

Unhappy with childcare provision

-0.261 *

0.139

Very unhappy with childcare provision

-0.809 **

0.412

Childcare slots per 100 children < 7 y. in region

12

0.001

0.007

Unemployed women per 1000 in region
Constant

0.005

0.004

-0.304

0.856

Log Likelihood = -979.247
Correlation Coefficient (ρ)2

0.860 ***

0.160

*=p<0.10; **=p<0.05; ***=p<0.01
1

Standard errors adjusted for clustering on Raumordnungsregionen (spatial planning regions)

2

Wald test for independent equations: chi-square = 4.47, df = 1, p = 0.035

Source: Own calculations based on SOEP data, matched with regional data from the German
Federal Office for Building and Regional Planning (both for 2001, West Germany only).

Willingness to work equation
The results of the willingness to work equation are presented in the top half of Table 2. The
dependent variable indicates whether respondents are willing to have a paid job (1) or not (0).
The results obtained for the control variables are in line with the existing literature and are,
therefore, discussed only briefly.
The probability of willingness to work is negatively related to age: with increasing
age, the probability that women are willing to have a paid job decreases. As expected, the
probability that women are willing to work increases with their number of years in education.
The more people invested in their formal human capital, the more likely they are to want to
realize a return on this investment in the form of a wage or salary (see Becker, 1962, on
human capital theory). Also in line with human capital theory, the probability of willingness
to work is highest for those with previous work experience.
Women with a partner are less likely to be willing to have a paid job than single
women. This often reflects the outcome of a work specialization decision within the
13

household. Note that this result is partly controlled for monetary aspects, since satisfaction
with household income was controlled separately. Mothers with children under the age of 7
are not significantly underrepresented among those willing to have a paid job. This
noteworthy results reflects the strong employment orientation of young West German women,
most of whom are educationally well prepared for an occupational career. With increasing age
of the youngest child, non-employed women become more likely to state that they want a paid
job.
Women who report being unhappy with their household income are more likely to
express willingness to work. Disabled women are not significantly underrepresented among
those who state that they are willing to work. Non-native women are less likely to express
willingness to work. On the one hand, this may reflect culturally differential labor market
behavior. On the other hand, the reduced labor market participation of non-native women
could also indicate discouragement effects caused by fewer labor market opportunities being
open to this group. Dissatisfaction with the local childcare provision has no significant effect
on willingness to work (for women with young children).
Of the two regional variables included in the equation, only the number of
unemployed women per 1000 women has a significant impact on labor-force participation.
The probability of being in the active labor force decreases as the regional level of female
unemployment increases. The fact that women in regions with poor labor market prospects
more often state that they do not want to work indicates that these women are discouraged:
they say they do not want to work because they do not believe they have a realistic chance of
actually getting a paid job.

Search equation
The results of the search equation are given in the bottom half of Table 2. The dependent
variable indicates whether those respondents who are willing to work were actively engaged
14

in job search (1) or not (0). The sample is restricted to those non-employed women who stated
that they are willing to work. Again, the results obtained for the control variables are in line
with the existing literature and are, therefore, discussed only briefly.
As expected, age has a negative effect on the probability of being engaged in job
search. This result is in line with the discouraged worker hypothesis, which suggests that
groups with poor employment prospects (e.g., older, non-employed women) are less likely to
be engaged in job search, even if they indicate that they would like to work.
Furthermore, the probability of being engaged in job search increases with the number
of years in education. This indicates brighter employment prospects for the better educated.
Similarly, women with work experience are more likely to be engaged in job search.
Women with a partner are less likely to be engaged in job search than singles. This is
consistent with the expectation of a dual job search being more difficult to accomplish than a
single job search within the male breadwinner model (Büchel and Battu, 2003). The presence
of children under 7 years in the household strongly decreases the probability that a woman
will be actively looking for work. Thus, although mothers with young children often express
the desire to work (see results of the willingness to work equation), they are far less active in
trying to realize their plans than women without young children. This indicates that there are
high (institutional) barriers to job search (and hence employment) for mothers with young
children. However, the probability of being engaged in job search increases with the age of
the youngest child – another well-known pattern. In other words, our results suggest that
mothers with very young children would like to work, but do not look for a paid job because
it is difficult to combine caring for a young child with looking for a job. As the child grows
older, it becomes easier to combine these two tasks.
In line with our expectations, the probability of being engaged in job search is highest
for those non-employed women who state that they are unhappy with their household income.
Disabled women are underrepresented among those engaged in job search. This may reflect
15

discouragement resulting from discrimination. The two characteristics of the regional labor
market included in the analysis have no significant effect on job search.
The presence of young children in the household and dissatisfaction with the local
childcare provision has a significant negative effect on job search. These findings are
especially relevant, because the results of the willingness to work equation indicate that
mothers with these characteristics are no less willing to work than others. These results
suggest that, for women with young children, discouragement effects may bar the route to
employment an early stage. Finally, it should be noted that subjective dissatisfaction with the
local childcare provision is much more relevant to the ways-to-work processes analyzed in the
present paper than the objective number of childcare slots available in the region. This shows
that problems relating to the compatibility of work and family life always have to be solved
within a restricted local environment.

Conclusions
A major finding of the present analysis is that mothers with young children are no less willing
to work than other females, even if the regional childcare provision is poor and they are
dissatisfied with the quality of the local childcare situation. However, this rather positive
message is tainted by the other major finding, which indicates that women with young
children who are dissatisfied with the quality of the local childcare situation are significantly
less likely to try to enter paid employment by engaging in active job search. Family and labor
market policy should actively combat this discouragement effect, which deters young mothers
at an early stage in the transition to work. The finding that the density of regional childcare
provision is less important than its perceived quality indicates that this is genuinely a task for
politicians on the municipal level.
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