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Abstract The availability of affordable formal child care is an important deter-
minant of the labour force participation of parents, particularly of mothers, which is
increasingly discussed. This paper examines the impact of child-care costs on the
employment rates of mothers with children younger than 12 years. Using data from
the 1995 and 2002 Austrian Microcensus, combined with administrative wage data
from Austrian tax records, we estimate the impact of net wages and child-care costs
on mothers’ employment probabilities. In line with theoretical considerations and
most of the empirical literature, we find a negative elasticity of mothers’ employ-
ment rates to child-care costs as well as positive elasticity with regard to net wages.
The point estimates for the impact of net wages and child-care costs are of similar
absolute size. Additionally, the empirical results indicate that higher family income
reduces the employment probability of mothers.
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1 Introduction

As in most European Countries, female labour force participation in Austria has
increased over the last few decades. However, the employment rates of mothers are
still low: recently, around 50 percent of prime age mothers with children below the
age of 6 were employed.

Major policy strategies emphasise the importance of a further increase in female
employment rates (see, for instance, the EU 2020 strategy, European Commission
2010). Improving the reconciliation between work and family life is widely
accepted as an important factor in enhancing the labour market participation of
women, and the availability of affordable child-care facilities is seen as an important
aspect of these reconciliation strategies. The OECD points out that “... childcare
supports are a key factor in the determination of maternal employment behaviour
during the early years. The increase in female labour force participation since the
1960s went hand-in-hand with the development of work/family life balance policies
of which access to affordable childcare of good quality is an important element”
(OECD 2011).

International comparison reveals huge country-specific differences in child-care
utilisation and employment rates among mothers, which appear to be most striking
among mothers with children under the age of 3. For this group of mothers, the
correlation coefficient between the employment shares and enrolment rates of
children in formal child care is significant, reaching 0.81 for OECD countries' in
2008. In an OECD working paper, Jaumotte (2003) provides empirical evidence on
the determinants of female labour force participation in OECD countries and
concludes that subsidies for formal child care increase female labour supply and are,
from that point of view, superior to transfers for nursing children. In Austria, low
employment rates for mothers with children under the age of 3 coincide with low
participation rates of children in formal child care. At the same time, the increase in
mothers’ employment rates between 1995 and 2012 goes hand in hand with higher
enrolment in formal child care.”

Austria has applied family policies that concentrate on universally available
monetary transfers for all families regardless of their income or employment
situation. Expenditures for family benefits amount to 3 percent of the GDP, which is
in the midfield of OECD countries. Most of the Austrian government expenditures
for families are generally available monetary transfers (78 percent) and tax reliefs (7
percent), while only 11 percent are spent on in-kind transfers (Festl et al. 2010). A
similar structure can be found in the UK, Luxembourg or Ireland, while other
OECD countries spend a higher share of their family expenditures on in-kind
transfers (such as the Nordic countries, France and the Netherlands) or on tax reliefs
(such as Germany and France). The low employment rate of mothers in Austria has

! The data source is the OECD family database for 2008, including Slovenia, Sweden, Denmark,
Netherlands, Portugal, Cyprus, Belgium, Luxembourg, Canada, Lithuania, Austria, France, Germany,
Romania, United Kingdom, Spain, Ireland, Greece, Italy, Finland, Poland, Latvia, Estonia, Bulgaria,
Malta, Japan, Slovakia, Czech Republic and Hungary. Employment rates are corrected for mothers who
are on parental leave and not actually working.

2 See chapter 3 for more details.
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given rise to a discussion on ways to increase employment incentives through
reforms of family policy. In particular, measures to reduce child-care costs and
increase subsidised child-care slots have been discussed and to some extent
implemented. In this context, the federal structure of Austria, which delegates
relevant competencies to institutions at various government levels, has created a
diverse set of regulations regarding the supply and cost of formal child care. This
complexity may present an obstacle for policy reform; however, it offers an
interesting source of variation in the net costs of child care for families.

The aim of this paper is to provide empirical evidence on the impact of reduced
child-care costs on the employment behaviour of mothers with dependent children.’
Our basic idea is to make use of the differences in child-care costs across regions to
estimate the impact of variations in child-care costs on mothers’ employment
probabilities. These differences in child-care costs are largely undocumented and
therefore not traceable in detail. Additionally, available data covering information
on households, employment behaviour and child-care activities rely on small
sample surveys, which do not allow the investigation of regional and local
differences with a sufficient number of observations. Therefore, we apply structural
employment participation models to estimate the impact of wages and child-care
costs on the employment probability of mothers and exploit the regional variation in
child-care costs within this structural approach. Within this type of model we have
to solve the problem of unobservable wages and child-care costs for mothers out of
employment and with children not in formal child care, respectively. Therefore,
potential wages and costs have to be predicted. Problems of selection bias and high
sensitivity of estimates with respect to the modification of specifications (see, for
instance, Kimmel 1998), typically have to be considered in the application of such
models. We tackle potential problems associated with this method by using highly
informative data, which reduce the problem of unobserved heterogeneity and
contain important determinants of wages and child-care costs (in particular regional
and local variables, which explain much of the variation in child care costs), by
applying selection correction models and carrying out extensive sensitivity analysis.

We make use of two unique data sets in Austria that combine information on
labour force participation, household and family characteristics, personal and family
incomes, as well as the utilisation of formal child care: the Austrian Microcensus
1995 and the Microcensus 2002, amended with administrative income information
from Austrian tax records.

In line with results for the US, Canada, and some European countries, and in
keeping with theoretical considerations, we find significantly negative employment
elasticity with regard to child-care costs (point estimates of —0.13 for 2002 and —0.11
for 1995). The influence of child-care costs is similar—in absolute size—to the
influence of changes in net wages. The wage elasticity of mothers turns out to be
considerable (1.21 for 2002 and 1.96 based only on survey information on wages for
1995), but child-care costs only partly explain the difference in employment rates
between mothers and women without dependent children. Additionally, the empirical

* We restrict our analysis to mothers because we rarely find fathers who hold the main responsibility for
bringing up their children.

@ Springer



840 H. Mahringer, C. Zulehner

results indicate that a higher family income (excluding any income earned by the
mother) reduces the employment probabilities of mothers. These results support
strategies to shift government spending from general monetary transfers that increase
unearned household incomes to in-kind transfers such as the provision of subsidised
child care with the aim of improving the employment participation of mothers.

We consider our contribution to be innovative for two reasons. First, the diversity
of local and regional regulations provides us with great variation in child-care costs,
which—as we will argue—are to a substantial extent not influenced by individual
households. Second, we are able to combine highly reliable administrative data on
wages and incomes with detailed survey data on households and their members for
the 2002 sample, and to compare estimates with survey data collected in 1995. Both
of these measures should contribute to the reliability of the results.

In the following chapter we review relevant literature on the impact of child-care
costs on the employment probabilities of mothers. Chapter 3 offers details on the
family and child-care policies currently in place in Austria, as well as on the labour
market situation of mothers. Chapter 4 presents the datasets, variable construction
and further descriptive evidence, while chapter 5 discusses the econometric strategy.
In chapter 6 we present the estimation results within the context of comparable work
for other countries.

2 Review of relevant literature

Most empirical studies investigating the impact of child-care costs on mothers’
employment decisions find that increasing child-care costs have a negative effect on
mothers’ employment probabilities. However, the estimates of this effect vary
considerably across countries, sub-populations and institutional conditions. One of
the earliest studies by Heckman (1974) found a significantly negative effect of the
cost of child care on female labour supply, using an indirect measure of child-care
costs. Since then, a number of studies have analysed the impact of child-care costs
on mothers’ employment rates based on different research methodologies, data sets
and sample restrictions. The size and significance of the estimated effects are
diverse: Estimated elasticities range from close to O to slightly below —1, but in
most cases they lie between —0.1 and —0.4.

To identify the effect of child-care costs on mothers’ employment decisions most
of the methodological approaches use variation in child-care costs across
individuals (e.g. Connelly 1992; Powell 1997; or Jenkins and Symons 2001), while
others exploit regional differences (e.g. Blau and Robins 1988) or other sources of
exogenous variation in regression discontinuity designs (e.g. Fitzpatrick 2010;
Gelbach 2002) and experimental situations (e.g. Viitanen 2011).

The strand of the literature that uses variation in child-care costs across individuals
mostly relies on structural employment participation models. Using survey data on
individual child-care and employment behaviour, most studies—including ours—
apply control function methods to account for unobservable heterogeneity in a sample
selection framework (see Heckman 1979). To estimate the employment participation
equation with child-care costs and wages as explanatory variables, auxiliary
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equations for the wage rate and the child-care costs (per hour worked) have to be
specified to obtain estimates of potential wage rates and child-care costs for those
mothers who are not employed or who are not using child-care services. These first-
stage equations have to be corrected for a potential sample selection bias, as the
estimated equations only rely on information on employed mothers or mothers
utilising formal child care. Such sample selection correction terms are—depending
on the characteristics of the underlying selection problem—calculated from
univariate or bivariate probit models of employment probabilities and probabilities
of formal child-care use. Examples using similar types of methodological approaches
are Connelly (1992), Ribar (1992), Kimmel (1995, 1998), Powell (1997), Anderson
and Levine (1999) or Jenkins and Symons (2001).

In one of the earlier studies, Connelly (1992) estimates an elasticity of labour
force participation due to a change in the average cost of child-care cost to be —0.2
for married US mothers of pre-schoolers using a two-stage, tobit-model and
correcting for sample selection bias. Powell (1997) uses a similar specification to
estimate the impact of child-care costs on the labour supply of married mothers in
Canada. She applies selection-corrected estimates for child-care costs per hour of
work and for wages estimated by OLS. Her estimate of the labour supply elasticity
of married mothers is —0.38. Similar results are found, for instance, by Anderson
and Levine (1999) who estimate the child-care cost elasticity of employment
participation to be —0.30 for married and —0.47 for unmarried mothers, and by
Kimmel (1995) who finds a value of —0.35 for single mothers in poverty. Kimmel
(1998) examines the sensitivity of estimates with regard to differences in the set of
explanatory variables. Estimates of the child-care costs elasticity of employment
vary between —0.92 for married mothers and —0.2 for single mothers. Additionally,
she attributes much of the variance of findings to econometric specification.
Anderson and Levine (1999) point out that the elasticities are larger for less skilled
mothers and for mothers living in poor or near-poor families. Jenkins and Symons
(2001) find a rather low elasticity of —0.09 for single mothers and conclude that
there are several other factors that encourage mothers’ labour force participation.

Connelly and Kimmel (2003) extend the analytical framework to the question of
whether a reduction in child-care costs could reduce welfare recipiency amongst
single mothers. They find that a reduction in child-care costs increases the
probability of employment (elasticity —1.0) and reduces welfare recipiency
significantly. Herbst (2010) explores net prices, net wages, child-care subsidies
and the Earned Income Tax Credit in a unified empirical framework. The elasticity
of employment with respect to child-care costs estimated for single mothers is
—0.05. Larger effects on labour supply are identified for mothers with higher child-
care costs. Van Gameren and Ooms (2009) model the decisions on labour force
participation, use of formal child care and hours of child care simultaneously
depending on economic variables as well as attitudes towards work and formal child
care. Their results regarding child-care costs suggest that there is no impact on the
employment decision of married mothers in the Netherlands.

Another strand of the literature considers excess demand for publicly subsidised
child care. It explicitly deals with the fact that in certain countries child-care
facilities are financed directly by the public, with the parents’ contribution covering
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only a small share of total costs. Queuing for subsidised child care may be a
problem if the publicly financed supply for child care falls short of demand.
Viitanen and Chevalier (2003) model access restrictions to child care for the UK.
Using a partial observability model, they find evidence for excess demand.
Similarly, Wrohlich (2008) studies the excess demand for subsidised child care in
Germany. She finds evidence of queuing, particularly for child-care slots for
children under three years of age.

Kornstad and Thoresen (2005) and Wrohlich (2011) model demand for child care
and the labour supply decisions of mothers simultaneously. Both studies find
evidence of queuing for subsidised child care and a negative impact of child-care
costs on the labour supply of mothers. Haan and Wrohlich (2011) additionally
incorporate the fertility decision into a structural model of mothers’ employment
decisions and account for inter-temporal feedback effects between fertility and
employment outcomes based on data from the German Socio-Economic Panel.
Among other results, they find that an increase in the availability of subsidised child
care for working mothers also increases labour market participation, but they find no
significant effect on fertility.

In contrast to research strategies based on structural models and micro
simulations, some recent papers in this field have moved increasingly toward
methods that exploit natural experiments as a source of exogenous variation in
childcare costs. Gelbach (2002) compares employment for mothers with children
just above and below the age of eligibility for public school, the idea being that
public school removes the need for the mother to provide care and thus provides a
form of free child care. Among single mothers whose youngest child is five, he finds
that public school enrolment significantly increases labour supply, increases
earnings and reduces the amount of public assistance received. It also has a positive
effect on labour supply for married mothers. Fitzpatrick (2010) uses a similar
regression discontinuity estimation of the introduction of universal prekindergarten
programmes in Georgia and Oklahoma. In spite of an increase in enrolment, her
results show no statistically significant effect on the labour supply of mothers.
Havnes and Mogstad (2011) investigate the effects of an expansion of subsidised
child care in Norway on the employment rates of married mothers. In spite of the
coincidence of high maternal employment rates and high child-care coverage
compared to other countries, they find hardly any causal effect when applying a
difference-in-difference design. In two random assignment studies in Cook County,
Illinois, and Washington State, Michalopoulos et al. (2010) and Michalopoulos
(2010) find no impact of changes in child-care subsidies on employment or earning
for moderate-income families. In both studies they admit that, because most study
participants were steadily employed, there was little room for the programme to
have an effect. Additionally, they find lower job-related problems and higher
satisfaction with the child care situation among programme participants compared
to the control group in the Illinois study.

Baker et al. (2008) analyse the introduction of highly subsidised and universally
accessible child care in Quebec. Estimating difference-in-difference effects
compared to the rest of Canada based on panel data, they find a strong and
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significant increase in married mothers’ labour supply, as well as evidence for
negative effects on indicators of family wellbeing.

Viitanen (2011) finds that the introduction of a voucher for privately provided
child care increased the utilisation of formal child care as well as the employment
rates of mothers in regions with excess demand for publicly provided child-care
slots. She applied a propensity-score matching approach to compare outcomes
between treated and non-treated areas. Schoene (2004) examines the introduction of
cash-for-care compensation for families not using public child-care places in
Norway. Applying a difference-in-difference approach, he finds a negative effect on
the employment participation of mothers due to the increase of child-care costs
relative to maternal care.

3 The formal child care system and employment participation of mothers
in Austria

Austrian governments spend a comparably high share of public funds on family
policy. Unlike the Nordic welfare state model,* most of these expenditures are spent
on monetary transfers. Only 11 percent are spent on in-kind transfers such as public
child care provision (Festl et al. 2010). Families receive a family allowance
consisting of a transfer and a tax credit’ for each child, as well as a transfer during
parental leave. For children born before July 2000, parents on parental leave
received a transfer for up to 18 months, and after this date the maximal benefit
duration became 30 months.®

The formal Austrian child-care system is characterised by high enrolment rates
during the traditional kindergarten age (3-5 years) and low enrolment rates for
younger children (0-2 years) as well as for school age children (6-11 years). In
contrast to many other countries, primary schools classes last only until noon,
requiring working parents to enrol their children in child care in the afternoon.
Figure 1 shows how enrolment rates have developed over the last two decades. The
proportion of children in child-care facilities is currently around 20 percent for
children between 0 and 2 years, 90 percent for children between 3 and 5 years, and
slightly below 20 percent for children between 6 and 9 years (Statistik Austria
2012).

The most common form of child care for children aged up to 5 is provided at care
centres and kindergartens, although many of them do not provide places for children
under the age of 2 or 3 and some have limited opening hours. After-school child
care is provided through day care facilities in schools or in independent institutions.

4 See Datta Gupta et al. (2008) for a discussion of Nordic countries’ family-friendly policies and their
impact on employment, wages and children.

5 The family allowance is currently 112.7 euros per month for a 3-year-old child, 130 euro for a 10-year-
old child and the tax credit amounts to an additional 58.4 euros per month. Moreover, there is a general
tax exemption for each child of 220 euros per year and additional tax exemptions for certain expenses on
children.

S Transfers during parental leave currently amount to 436 euros and the benefit duration can be extended
by an additional 6 months if both parents share the parental leave period.
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Fig. 1 Age-group-specific enrolment rates in formal child care in Austria 1995-2011. Source: Child
Care Centre Statistic, Statistik Austria 2012, own calculations

In 2012 about 65 percent of the child-care places were provided in kindergartens, 7
percent were provided in early child care centres for children aged 0-2 and 17
percent were supplied in after-school day care. Kindergarten is by far the most
common type of formal child care for children under the age of compulsory school
entry. “Day-mothers” and self-organised children groups occupy only minimal
shares in the child-care market (see Baierl and Kaindl 2011; Statistik Austria 2012).
Most kindergartens and creches (about 70 percent) are provided by the more than
2,300 municipalities in Austria, while around 13 percent are provided by private
associations and churches.

For children of school age (6 years and above), afternoon child care is either
provided within the school (36 percent) or in after-school child-care facilities
(nearly 60 percent including age-mixed groups). More than 55 percent of the after-
school child-care centres are again provided by municipalities, with 23 percent
provided by private associations and 15 percent by churches. After-school child care
is not only used for children in primary schools up to the age of 9 (43 percent of the
slots), but also for children above the age of 10 (57 percent of the slots, see Baierl
and Kaindl 2011).

According to Austrian constitutional law, the provinces’ and municipalities hold
the main responsibility for formal child care. Consequently, we find a vast diversity
of regulations regarding the supply and particularly the costs of formal child care.
The mix of public and private child-care centres, as well as the costs families have
to pay for child-care slots, differ considerably between provinces and municipal-
ities. Moreover, several changes in regulation have taken place over the years. The
only distinctive regulation at the federal level was the introduction of an obligatory

7 Austria as a federal country consists of nine provinces with their own provincial parliaments.
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free-of-charge last year of kindergarten (until noon) for children aged 5 in 2009."
However, since enrolment rates among 5-year-olds were already above 94 percent
in 2008, the potential for a further increase in this age group was limited and only
increased to 96.5 percent in the following year.

As Baierl and Kaindl (2011) point out in their thorough compilation of child care
regulations in Austria, the heterogeneity, unobservability and lack of transparency
of the support schemes makes it practically impossible to draw a detailed
comparison of child-care fees between regions and municipalities. Private child-
care centres can decide on the fees they charge, but parents might still be eligible for
partial refunds through subsidies (again depending on the certification of child-care
institutions, regional regulations and household characteristics). Additionally, the
Public Employment Service offers a child-care allowance of up to 80 percent of
child-care costs to some parents (mostly mothers) who need child care in order to
start a new job. In addition to this heterogeneity in child-care cost schemes, public
child-care slots were and are still scarce in many Austrian regions, for full day care,
for children below the age of 3, and for after-school care (see Dorfler 2004; Statistik
Austria 2004). Hence, a variety of support schemes as well as the coexistence of
public child care and private institutions characterise the institutional child-care
situation in Austria. As we will argue in the following empirical analysis, we make
use of this source of heterogeneity in child-care prices to estimate its influence on
the employment rates of mothers.

Mothers’ employment rates have been on the rise in the last decades, in the same
way that female employment rates have risen, accompanied by a significant increase
in part-time shares.” This development has taken place in a labour market situation
that is quite favourable compared to many other OECD countries. In Austria,
unemployment rates according to EUROSTAT amounted to 4.2 percent in the year
2012 as well as in 2002 (EU: 9.7 percent in 2011, US: 8.1 percent in 2011'%).

Figure 2 shows a positive trend in total employment rates for mothers with
children under 6, which is the starting age of compulsory school attendance in
Austria. This trend is broken after the year 2002 by the repercussions of the parental
leave benefit reform, which led to an extension of average career breaks, as well as
to an incentive for part-time work during the receipt of the parental leave
allowance.'' Longer career breaks slowed the development of employment rates
(solid line), and incentives for part-time work reduced the full-time rate (dashed
line) during the adjustment period.'? The development of employment rates among

8 For example, the City of Vienna charged fees according to family income for child-care slots in
municipal kindergartens and provided a subsidy for child care in certified private child-care institutions
(irrespective of location, i.e. including facilities outside the city) before free kindergarten was introduced
in 2009. In the province of Lower Austria, kindergarten was free of charge until noon for residents, but
only in local public child-care institutions.

° Large educational expansion, particularly among women, is one obvious reason for increasing
employment rates.

10" Source: OECD.

' Recipients are allowed to earn up to 16.200 euros per year without a reduction of the allowance.

'2 In the year 2004 the sample basis of the Austrian Microcensus changed, which may cause breaks in the
time series.
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Fig. 2 Employment rates of mothers (25-44 years) with children under 6 years in Austria from 1995 to
2011. Source: Microcensus 1995-2012, Statistics Austria 2012, own calculations

mothers with children aged between 6 and 11 is less influenced by institutional
change and therefore smoother (see Fig. 3). Nevertheless, the same longer-run
trends towards higher employment rates and higher part time shares occur.

4 Data source and descriptive evidence on the utilisation of formal child care
by families and employment behaviour of mothers

4.1 Data source

In order to observe the utilisation and costs of formal child care together with labour
market status, wages and other characteristics of families and their members for
Austria, the choice of datasets is limited. The only survey that comprises all this
information is the Microcensus 3/1995 with its extra modules on child care and
income. The Microcensus 3/2002 contains a similar information set on Austrian
households including child care data but lacking income information. In cooperation
with Statistics Austria these survey data were merged with income-information
from the tax register at the individual level. As a result, we obtain a matched survey
and administrative dataset which overcomes the problem of frequent non-response
as well as lower reliability of income information in surveys.

In the Austrian Microcensus, a one-percent sample of Austrian households is
covered and questionnaires are completed in face-to-face interviews every three
months. The questionnaire comprises the standard program of the Labour Force
Survey (LFS) with comprehensive information on employment participation and
family characteristics. In September 2002 and 1995 an additional part of the
questionnaire dealt with child care and housework (see Statistik Austria 2004; Kytir
and Schrittwieser 2003; Hammer 1997), which—in connection with the regularly
available information on family characteristics, labour market status and hours
worked—provides a unique database with which to study the effects of child-care
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Fig. 3 Employment rates of mothers (25-44 years) with children between 6 and 11 years in Austria
1995-2011. Source: Microcensus 1995-2012, Statistics Austria 2012, own calculations

costs on the employment decisions of mothers in Austria. The samples include
information on about 60,000 persons in 22,000 households in the sample. In these
households there are about 5,400 and 5,000 families with children under the age of
12 in the respective samples for the years 1995 and 2002. We restrict our sample to
mothers employed for wage or salary and non-working mothers because we do not
observe wages for the self-employed. Additionally, we include only mothers
between the ages of 24 and 45, to exclude young mothers in training and older
mothers to obtain more homogeneity among mothers. Finally, our 1995 sample
contains information on 4,198 mothers and their families. The 2002 sample
comprises 3,678 mothers. Most mothers (87 percent in 1995 and 83 percent in 2002)
live together with the father of the children or a male partner.'?

4.2 Descriptive evidence

Motherhood is accompanied by a low employment rate of women. Women without
children below the age of 15 have employment rates that are up to 10 percentage points
lower than those of men. In our Microcensus sample from September 2002, women
aged between 25 and 44 without children under 15 have an employment rate of about
81.5 percent, while men of the same age have an employment rate of 91 percent.'*
The employment rate of mothers in our restricted sample with children below the
age of 12 was 44 percent in 1995 and rose to 52 percent in 2002. Mothers’
employment rates are strongly related to the age and number of their children. Only
23 percent of mothers with children below the age of 3 were employed in 1995, and
26 percent in 2002. Furthermore, women with more children are less likely to work:
54 percent of mothers with one child below 12 years were employed in 1995 and 62

13 Survey weights are used for all calculations presented.

' Employment rates for the 1995 sample are similar: 93 percent for men and 80.5 percent for women
without children under the age of 15.
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percent were employed in 2002, while only 39 percent of mothers with two children
under the age of 12 worked in 1995, rising somewhat to 50 percent in 2002. 26
percent of mothers with three children younger than 12 worked in 1995 and the
figure was 31 percent in 2002 (see Table 1). Mothers’ and fathers’ employment
decisions seem to be essentially unrelated, since only 1-2 percent of the fathers in
our samples worked part-time.

Employed mothers use formal child care more often than those not employed. In
particular, mothers whose children are younger than 3 rarely use formal care if they
are not working (fewer than 3 percent), while the comparable share among working
mothers is 20 percent.

The information on child-care costs in the extra modules of the 1995 and 2002
Microcensus is based on parents’ reports. We observe hours in formal child care and
child-care expenses net of subsidies to the child-care institutions or paid to the
families, which is exactly the kind of information we need to study the impact of
child-care costs on mothers’ employment decisions. Average hourly costs of child
care per child are slightly below 1 euro. On average there are 1.2 children per family
in formal care, which results in average hourly child care expenses of about 1.2 euros
per family and sums up to 124 euros per month for a family using formal child care in
the year 2002. The corresponding amounts for 1995 reveal a similar picture on a
slightly lower nominal price-level (see Table 1).'> For employed mothers, child-care
costs are somewhat higher on average because they use more child care per day and
pay higher hourly fees. The child-care costs per hour of the mother’s paid work are
lower than hourly child-care costs, because in most cases working hours exceed the
hours of formal child care.'® Altogether, the presented evidence on child-care
expenses by families confirms the fact that parents’ monetary contributions to formal
child care are on average too low to cover the costs of providing the service.'’

In 2002 child-care costs for families differed greatly between the nine Austrian
provinces. In Vienna, average monthly child-care costs were nearly 80 percent
higher than the national average, while in Tyrol they were 53 percent lower (see
Table 2 column (1)). These differences cannot substantially be explained by
differences in child-care hours (column (5)) or the incidence of free child-care slots.
High standard deviations confirm high heterogeneity, also within provinces (column
(3)). Furthermore, the regional structure of enrolment rates (column (6)) would not
suggest higher enrolment in regions with lower child-care costs.

Regional differences seem to be much greater than those found among family
types. Single mothers had no higher costs for formal child care than average

'S The Microcensus 1995 was carried out before the official currency of Austria changed to the euro in
2002. Therefore, we report the monetary variables in Austrian schillings in the year 1995. The fixed
exchange rate between Austrian schillings and euros is 13.7603.

16 Looking at reported child-care costs in more detail, we see that in many cases a payment for lunch is
included, which leads to higher child-care expenditures compared to the reported expenditures where
payment for lunch is not included. Consequently, child-care costs per hour in cases with no costs for food
are reported at around 0.7 euro in 2002 and 6 Austrian schillings (0.44 euros) in 1995 for an average
family. If costs for lunch are included, these costs increase to 1.3 euros or 14 Austrian schillings (1 euro).

'7 In municipal care facilities, about 14 percent of the costs are covered by parents’ contributions (see
Ohmacht and Thenner 1999).
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Table 1 Overview of variables: 25 to 44-year-old mothers with children under the age of 12

Sample means (in percent)

1995 2002
Employment rate 43.5 51.6
Employment rate with children between 0 and 2 years 23.1 25.6
Employment rate with one child under 12 53.9 61.7
Employment rate with two children under 12 38.6 49.9
Employment rate with three or more children under 12 26.4 30.6
Child-care situation within the family
Children in formal care 37.2 41.0
Children in formal care (if the mother is employed) 43.8 45.5
Father lives with the family 87.2 82.6
Number and age of children
One child younger than 12 years 425 43.9
Two children younger than 12 years 44.6 43.8
Three or more children younger than 12 years 12.9 12.6
Mothers with children between 0 and 2 years 33.8 30.1
Mothers with children between 3 and 6 years 448 45.2
Mothers with children between 7 and 11 years 42.0 40.1
Marital status
Unmarried 10.7 15.2
Married 82.1 76.1
Divorced or widowed 7.1 8.7
Age of the mother
25 to 29 years 29.7 19.3
30 to 34 years 35.7 343
35 to 39 years 24.4 31.1
40 to 44 years 10.2 15.3
Child-care costs if formal child care is used In Austrian schillings In euros
Monthly child-care expenses of families (rounded to 1,149.3 124.1
100 Austrian Schillings, or to 10 euros)
Child-care expenses per hour of child care per family 11.5 1.21
Child-care expenses per hour of child care per child 9.8 0.96
Child-care costs, if the mother is employed and In Austrian schillings In euros
formal child care is used
Monthly child-care expenses of families 1,410.70 140.2
(rounded to 100 Austrian Schillings, or to 10 euros)
Child-care expenses per hour of child care per family 13.8 1.21
Child-care expenses per hour of child care per child 11.8 1.01
Net wages of employed mothers In Austrian schillings In euros
Net wage per hour worked 96.4 9.39
Child-care duration In hours
Hours of child care per day 5.6 53
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Table 1 continued

Sample means (in percent)

1995 2002
Child-care duration, if the mother is employed In hours
and formal child care is used
Hours of child care per day 5.7 5.6
Working time in paid dependent employment In hours
Average usual working time per week 322 30.3

Source: Statistics Austria, Microcensus 3/2002 combined with Austrian tax records 2002 and Micro-
census 3/1995, own calculations. Note: N(1995) = 4,198, N(2002) = 3,678; calculations apply sample
weights. Austrian Schillings (ATS) were converted to euros in 2002 (1 euro = 13.7603 ATS)

families, but the rather small group of non-national Austrian families paid about 25
euros more than Austrian families, on average, which corresponds to a concentra-
tion of this group in Vienna. After-school care for children at or above the age of 6
was on average more expensive for families than care for younger children, which
again reveals the importance of afternoon care in countries without all-day school
systems like Austria.

The numbers for the year 1995 are similar to those for 2002 with the exception
that child care costs for single mothers were somewhat higher than those for average
families (see Table Al in the online appendix).

Working mothers earned average net wages of 9.4 euros per hour in 2002 and of
96 Austrian schillings (7 euros) in 1995. The average working time was 30 h in
2002 and 33 h in 1995. Wages were considerably lower for single mothers and
particularly for non-national Austrians (see Table 3, column (1)). While both groups
worked longer hours, employment rates (columns (4) and (5)) were higher for single
mothers and lower for non-nationals than in the Austrian average. Furthermore, as
will also turn out in the wage regressions, the number of children tended to reduce
wage rates. Results for the year 1995 show similar structures compared to the 2002
sample (see Table A2 in the online appendix).

In most families in our sample, the father or a male partner of the mother lived
together with the family (87 percent in 1995 and 83 percent in 2002). About 10
percent of the mothers received daily help from other relatives (not the father,
brothers or sisters) in caring for children.

Most mothers were married, while fewer than 20 percent reported being
unmarried, divorced, or widowed in 1995. This share increased to 24 percent of
mothers in 2002. 44 percent of families had only one child under the age of 12, the
same share had two children under the age of 12, and 12 percent of families had 3 or
more children. This distribution did not change much between 1995 and 2002.

4.3 Construction of wage and child-care cost variables

In the 2002 dataset income information is extracted from the Austrian tax records
and merged to the individual records of the Microcensus. For 1995, information on
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Table 2 Costs, hours and enrolment rates in formal child care for regions and family types, 2002

Mean Median Standard Reported fees of ~Average Enrolment
deviation 0 euro for child-care rate
formal child care hours per day
... of child-care costs per (in percent) (in hours) (in percent)
family (in euros)
(€] @ 3 “ &) (6)
Vienna 221.7 200.0 143.8 2.0 6.4 53.8
Burgenland 73.8  50.0 63.8 2.0 5.7 39.8
Lower Austria 919 550 101.1 12.4 4.7 43.8
Upper Austria 949 720 92.3 2.7 4.9 40.0
Salzburg 869  66.0 65.1 1.0 5.1 41.0
Tyrol 58.1 400 54.4 2.6 4.8 29.6
Vorarlberg 87.1  40.0 131.0 4.3 5.1 36.3
Styria 108.6  80.0 96.4 5.1 4.9 33.0
Carinthia 1125 90.0 126.5 9.9 52 355
Austria 124.1  80.0 123.2 5.1 53 41.0
Single mothers 123.5 100.0 111.3 4.0 5.7 40.8
Non-national 147.3  100.0 143.6 2.1 5.6 47.5
Youngest child <6 1140  70.0 122.2 5.1 52 544
Youngest child >5 153.9 130.0 121.4 5.3 5.6 23.7
Help from friends or 1252 80.0 123.5 5.8 53 42.0
relatives nearly daily
Family income 128.7  90.0 128.0 6.2 5.5 40.1
below median
Family income above  119.8  77.0 118.4 4.1 5.1 41.9
median
One child 1243 100.0 108.7 4.7 5.6 335
More than one child 124.1  72.0 130.6 5.4 5.1 46.8
Employed 1402 100.0 124.4 4.0 5.6 455
Not employed 102.5  60.0 118.3 6.7 4.8 36.1

Source: Statistics Austria, Microcensus 3/2002 combined with Austrian tax records 2002, own calcula-
tions. Note: Figures relate to the sample of mothers aged between 25 and 44 with children under the age
of 12

monthly net income per person is contained in the additional survey module of the
Austrian Microcensus. Family allowance payments to the family are coded
separately.'® The administrative data collection from Austrian tax records used in
the 2002 sample is a highly reliable data source providing information on individual
wages, wage-related taxes and child care allowances for all family members, while

'8 Since answering the income module was not obligatory, about 30 percent of the working mothers did
not respond to the income question in the 1995 Microcensus.

@ Springer



852 H. Mahringer, C. Zulehner

Table 3 Wage rates, working hours and employment rates for family types, 2002

Mean wage Median wage Standard Working Employment
per hour per hour deviation time rate
... of working mothers (in euros) (in hours) (in percent)
(1) (2) (3) ) (O]
Working mothers 9.4 8.5 4.8 30.3 51.6
Single mothers 8.9 8.2 32 322 69.2
Non-national 7.8 6.9 35 34.5 43.1
One child 9.7 8.7 5.7 30.8 61.8
More than one child 9.1 8.2 3.6 29.7 43.8
Youngest child <6 9.5 8.6 6.0 30.0 40.0
Youngest child >6 9.3 8.5 3.7 30.5 66.5

Source: Statistics Austria, Microcensus 3/2002 combined with Austrian tax records 2002, own calcula-
tions. Note: Figures relate to the sample of mothers aged between 25 and 44 with children under the age
of 12

the reliability of reported data on wages and income in surveys from the 1995
sample is often questioned.'”

We use the income information and the information on the number of hours
usually worked per week to calculate a net wage per hour worked. The income
information for all family members (including the Austrian family allowance) is
used to calculate the overall family income and the family income without the wage
of the mother, which would be the unearned part of the family income from the
perspective of the mother, if we assume that the mother’s employment decision is
taken based on that of other family members.

Data on child-care costs and utilisation contain the number of hours a child is
usually in formal care, and the monthly costs of this child care for the family. We
observe the child-care costs of private child-care arrangements (e.g., private
kindergarten and after-school care) as well as publicly provided or subsidised child
care for all children under 12 in a family. Child-care costs are measured net of
subsidies received either by the child-care institution or by parents. These net costs
are exactly what we intend to observe for the investigation of mothers’ reaction to
these expenditures. We use these data together with information on working time to
calculate child-care costs per hour worked for each mother (CCH,):

e We first compare the daily working time H; and the time children spend in child-
care facilities CT; to find out if the hours in child care exceed the daily average
working time by more than one hour H; + 1. Since there is no information on the
time spent on commuting and/or taking the children to and from the caregiver we
account for the time involved by allowing for this additional 1 h.?° If these

19 Comparing results from otherwise similar data sets also provides evidence about the quality of the
income information from survey data in the Austrian Microcensus.

20 This calculation assumes that child care hours take place during working hours. This assumption
would be violated if we observed a large share of mothers working in the evening or during the night. We
do not observe this in the Microcensus 1995 and 2002. However, the labour force survey covers a

@ Springer



Child-care costs and mothers’ employment rates 853

child-care hours exceed the working time by more than one hour per day, we
consider only the share of hours in formal child-care within the working time.*'
This share is 1 if child-care time is equal to or less than daily working time plus 1.
e We calculate the costs of child care per day CC; and multiply this by the ratio of
child-care hours to working time discussed above.
e Then we divide this value by the daily working time and receive a measure for
the child-care cost per hour worked,

CCH; :min(HH_l, 1) %

CT; H;

Additionally, we construct a number of explanatory variables characterising

e the family: the number and age of children; the number of adult family
members; whether the father of the children (or a male partner of the mother)
lives with the family; the family’s total net income; the family’s total net income
without the labour income of the mother, whether formal child care is used;
expenditures on child care and whether the cost of lunch is included in these
expenditures; the participation of family members in child-care activities; the
participation of other relatives or friends in caring for the family’s children,
information on the place of residence (province and type of region).

e the mother: age; education level; employment participation; actual or last
occupational status; marital status; foreign or Austrian citizenship; the degree of
responsibility for child care; the wage earned; hours usually worked; whether the
mother or some other member of the family responded to income questions;
whether income questions were answered.

e the “head of the family” (in the Microcensus data the father is usually coded as
the head of the family; mothers are only the head of the family if no father or
male partner of the mother is living with the family): age; education level;
employment status; occupation; response to income questions.

5 Econometric strategy

Following standard theoretical models, the employment decisions of mothers
depend on both the cost and quality of child care (see e.g. Connelly 1992; Powell
1997). Mothers choose the utility-maximising values for working time, leisure, and
maternal child care, constrained by budget and time constraints. To increase the

Footnote 20 continued

question on night work since 2004. In 2004 there were 5 percent of mothers with children under the age of
12, who worked at night. But even these 5 percent doing night work did not exclusively work during the
night. Therefore, we consider our assumption to be largely plausible.

21" In about 20 percent of the cases, child-care hours exceeded working time by more than one hour. This
could indicate that commuting may take even longer than one hour per day or that mothers pursue other
activities while children are in formal child-care.
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incentive for mothers to work, it would be appropriate to either improve child-care
quality or reduce the price of non-maternal child care P (all other things being
equal). In such a simple model, a reduction in the price of child care (net of
subsidies) by one euro should have the same effect on employment participation as a
one-euro increase in net wages.

In our datasets underlying the following empirical analysis, we observe child-
care costs and hours of child care as well as wages and working hours. As in other
datasets frequently used in the international literature, we lack information on child-
care quality (such as, for instance, the number of children per teacher). Since quality
regulations for child-care centres are similar between Austrian regions (see Baierl
and Kaindl 2011), heterogeneity in quality can be expected to be limited.

An advantage of our dataset is that child-care costs are measured net of subsidies
received either by the child-care institution or the parents. This is important,
because—as pointed out above—public support for child care in Austria is very
heterogeneous with respect to regions and municipalities, and in practice lacks
transparency. Subsidised child-care institutions may coexist with privately financed
institutions, and at the same time families might receive (additional) financial
support for their child-care arrangements. These institutional settings are unob-
served in the data. In spite of this, the influence of child-care costs on employment
behaviour should still be observable; the heterogeneity of support schemes should
even add variation to observed child-care costs, compared to a situation with a more
homogeneous support scheme.

The employment decision of the ith mother could be modelled in terms of
mothers’ working hours H;, which depends on wage rate W,, the price of child care
P;, family income without the working income of the mother Y; and other observable
determinants Z; of the ith mother and her family, as well as on potentially
unobserved determinants g;.

Hi:f(MaPiaYi7Zi78i)7 (1)

As in many other studies (see e.g. Connelly 1992; Jenkins and Symons 2001), we
model the discrete choice between employment and non-employment, rather than
that of working hours. One reason for this is that it may be more troublesome,
especially for mothers, to organise (re-)entry to the labour market, compared to
extending or reducing their working time. Another reason is that there is a
concentration of working hours of mothers with young children at around 20 h a
week (28 percent of the cases in our sample work 18-25h) and full-time
employment (55 percent work 36 or more hours). Therefore, the employment
decision could also be modelled as a choice between part-time work, full-time work
and non-employment (see Powell 1998; Michalopoulos and Robins 2000, 2002).
We restrict our analysis to the binary employment decision, since it facilitates a
comparison with the results in the literature. To examine the validity of our results
we additionally estimate ordinal regression models, which distinguish between the
employment-outcomes for part-time and full-time work.

Thus, for the binary employment decision, Eq. (1) has to be reformulated as an
employment participation equation in which E; is the utility-maximising choice
between employment and non-employment:
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: 2)

Since we are interested in the impact of child-care costs on the employment rates
of mothers, and since theoretical arguments suggest that changes in child-care costs
should exert an impact on the employment decision similar to that of wages, we
estimate the probability of employment as a function of child-care costs per hour of
work, the wage rate and other covariates such as family net income without the
labour income of the mother and variables summarising the characteristics of
mothers and their families. Because the employment decision is modelled on the
basis of an individualistic utility maximisation problem, wages and income levels
have to be captured net of taxes and social security contributions, and subsidies to
the families or child-care institutions should not be counted as a part of expenditures
on child care. These are the factors that the individual mother considers when
deciding upon her employment activities. In a probit model the probability of
employment E, conditional on the realised values of the exogenous variables, can be
written as a cumulative distribution function F:

Pr(E; = 11X = X;) = F(By + BiWi + BoPi + B5Yi + BiZ:), (3)

0 otherwise

where X summarises the independent variables W, P, Y and Z. However, before we
can estimate the coefficients of Eq. (3), we have to solve the problem of unob-
servable wages and child-care costs: we observe wages only if a person is employed
and child-care costs only if formal child care is used. We do not observe the wage
that would be earned if a mother decided to work or the price for child care that
would be paid if child-care institutions were used. Therefore, we estimate expected
wages and child-care costs for the entire sample of mothers.

5.1 Estimation of wage and child-care costs

To estimate potential wages for the whole sample we use the wage information of
working mothers to estimate a wage equation and predict expected wages for all
mothers;

InW; = o'D; + vw,, (4)

where (4) represents a Mincer-type wage equation with vector D; of observed
characteristics of mothers and v,,; is the unobserved variation.

Since working mothers may differ from non-working mothers, not just with
respect to their employment position and other observable variables, we cannot
assume that selection into the non-working mothers sub-sample is random.
Therefore, we need to correct for potential sample selection biases in the wage
Eq. (4). Unfortunately, we have an additional problem of non-response in our 1995
sample of mothers: about 30 percent of the working mothers did not respond to the
income question in Microcensus 3/1995. Therefore, we face the selection problem
described in Eq. (5) in our 2002 data set and a double selection problem described in
Egs. (5) and (5a) when estimating a wage equation in the 1995 data:
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|1 if employed
Ei= {O else (5)

(5a)

R — 1 if income questions were answered
' 0 else

To analyse the effect of child-care costs in a way comparable to that of the wage
rate we have to consider expenditures on child care during working hours. As our
data contain information on daily working time and hours of utilisation of formal
child care, we calculate child-care costs per hour of work (see the section on
construction of wage and child-care cost variables in chapter 4). The variables
needed to calculate the child-care cost variable are only observable if a mother works
and uses formal child care. To estimate expected child-care costs for the whole
sample of mothers, two types of approaches seem to be reasonable. First, expected
child-care costs could be calculated according to existing regulations and support
schemes for child care if they are generally valid.** Second, we could predict
potential child-care costs out of sample in the same way we did for wages. If there
were comprehensible rules that determined fees for certain types of families, then the
first solution would probably be superior. As described in chapter 3 and presented in
the descriptive evidence (see Table 2), a variety of support schemes as well as the
coexistence of public child care and private institutions characterise the institutional
child-care situation in Austria. Given the heterogeneity, unobservability and lack of
transparency of the support schemes that parents and child-care institutions face, we
are unable to construct appropriate rules to define expected child-care costs. We
argue instead that these regional and local differences in families’ (potential) costs
for formal child care constitute a source of exogenous variation. However, the lack of
transparency of regulations as well as the small sample size in regional sub-samples
impede the direct utilisation of this variation for our investigation. Therefore, we
decide to estimate child-care costs that individuals face based on regional and local
characteristics and household variables, which can be expected to be the main
determinants of child-care costs, and predict them out of the sample.

Pi=9y'M;+ vp,, (6)

where P; denotes the child-care costs, M; is a vector of observed regional and
household characteristics and the unobserved variation is denoted as vp ;. Given the
huge regional and local variation (see Table 2), we use a large set of regional
variables in the child-care cost equation. We are able to distinguish the nine
provinces and 35 districts, as well as a typology of regions, which is particularly
important with regard to urbanity. We believe that this approach is an appropriate
and feasible way to exploit regional and local variation in child-care costs. As we
will find in the estimation, this regional and local information improves both the
explanatory power and consistency of results with respect to theoretical consider-
ations and the existing literature.

Again, we face a double selection problem. We observe child-care costs per
working hour only if mothers work and use formal child care;

22 A calculation of potential child-care costs is, for instance, carried out in Wrohlich (2011) for Germany.

@ Springer



Child-care costs and mothers’ employment rates 857

£ 1 if employed
"o else

(7)

K 1 if using formal child-care
1o else

Various studies in the economic literature on child-care costs have used a correction
for this double selection problem (see Jenkins and Symons (2001) or Powell
(1997)), which is discussed in detail by Tunali (1986).23 Correction terms for the
sample selection are included as explanatory variables in the auxiliary wage and
child-care cost estimations. To estimate the wage equation for 2002 we use a
Heckman selection correction procedure to take possible selectivity into account
(Heckman 1979).

Using the estimated parameters from Egs. (4) and (6) we generate predicted
values for the wage per hour (W;) and the price of child care per hour worked (P;)
for the whole sample of mothers. We use these predictions as explanatory variables
in our initial employment decision probit (3).

5.2 Identification of the selection models

As just argued, the identification of the sample selection models for the wage
equation and the child-care cost equation is an important issue.

In the correction (bivariate probit) model for potential selection bias in the wage
equation, we include variables identifying the propensity to participate in paid
employment that influence the participation decision but have no impact on the
wage rate. These are

e household income without the earned income of the mother, measured in six
dummy variables,

e the age of the children, measured as the presence of children under the age of 2
and the presence of children aged 3-5,

e and the support the mother receives in caring for children in her household,
including the four dummy variables (1) for additional adults caring for children
in the household, (2) help from friends and relatives every day and (3) every
week, respectively, and (4) the presence of the father of the children or a male
partner of the mother.

The identifying variables in the second bivariate probit part that models the
propensity to answer the questions about wages in the 1995 dataset are:

e whether the mother or another person in the household answered the family-
specific questions,
e and marital status.**

23 See appendix B in Mahringer and Zulehner (2012) for more details on the application of the two-step
estimation with a double selection problem for the estimation of wage and child-care cost equations.

24 Fersterer and Winter-Ebmer (2003) apply a similar double selection model for datasets also based on
the Austrian Microcensus. Differences in the identification strategy are discussed in Mahringer and
Zulehner (2012) p. 18f.
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Additionally, a broad set of variables is used to explain employment participation
as well as wages. Among these are educational levels, age, actual or previous
occupational status and nationality.

We again use a bivariate probit model to address selection in the child-care cost
equation. We model both the propensity to participate in paid employment and the
propensity to use formal child care. To identify these propensities we use the
following variables to identify the selection into the utilisation of formal child care
during employment:

e measures of the support the mother receives in caring for children in her
household, as above,
marital status,25 and
actual (if employed) or last (if not employed) occupational status.

Furthermore, a large set of regional and local dummy variables, along with those
of education level, family income, number and age structure of children, are used to
explain child-care costs as well as the employment decision and the decision to
utilise formal child care.

6 Estimation and results

Following the estimation strategy outlined above, we estimate the impact of child-
care costs on the employment rate of mothers. The estimation of the employment
participation Eq. (3) uses predicted wages and child-care costs for the whole sample.
As pointed out above, we need to run two auxiliary regressions: one for a wage-
equation and another for a child-care costs equation. In both cases we have to take
(double) selection problems into account. These selection problems consist of
employment participation and, for the year 1995, the response to the income section
of the questionnaire in the wages equation and of employment participation and
utilisation of formal child care in the child-care cost equation.

We estimate separate models for mothers aged 25-44 with children under the age
of 12, married mothers and Austrian mothers. Due to the small sample, it is not
possible to estimate separate models for single mothers (around 13 percent of all
mothers) and non-national Austrian mothers (7 and 10 percent of mothers in the
respective years). Additionally, we do a number of sensitivity checks: we change
sample restrictions and specifications and apply an ordinal probit estimate to
distinguish between part-time and full-time employment.

6.1 Results of the wage model with sample selection

In the first step of the sample selection model for wages we estimate a probit model
for employment participation for 2002, as well as a bivariate probit model for

25 Marital status has no significant influence on the employment participation probit for the year 2002.
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employment participation and the response to income questions for 1995 (see
Tables A3 column 1 and A4 columns 1 and 2 in the online appendix).*®

We use the selection correction terms calculated from the (bivariate) probit
auxiliary regressions to estimate a wage equation by OLS, correcting for sample
selection (see Tables A3 column 2 and A4 columns 3 in the online appendix). We see
that the coefficients for the effect of mothers’ education have the expected signs and
are significant (for 2002 only the estimates for university degrees and technical and
vocational colleges); in most cases, a higher educational level means higher
coefficients in the wage equation (and most are significant). Coefficients for
occupational status (civil servants, white collar workers and qualified blue collar
workers) are significantly positive compared to the baseline of blue collar workers. We
also estimate that mothers with foreign citizenship earn less than Austrian mothers.

Only for the 2002 sample, we estimate that the wage rates of young mothers are
significantly lower than those of the older mothers. Having more children has a
negative influence on mothers’ wages (in both 1995 and 2002). The selection
correction terms for employment participation and non-responses are insignificant for
the 1995 sample. Predicted values from the wage equation are used as estimates of
potential wages for the whole sample of mothers with children under the age of 12.

6.2 Results of the child-care cost model with sample selection

The child-care cost model is estimated with the same type of selection structure as
the wage model presented above. In a first step, a bivariate probit model is once
again estimated, using employment participation and the utilisation of formal child
care as dependent variables (see Table A3 columns 3 and 4 and Table A4 columns 4
and 5 in the online appendix).

Child-care costs per hour of paid employment are only observed if mothers are
employed and formal child care is used. These two conditions apply to some 758 of
the 3,678 mothers in the dataset for the year 2002 and slightly more for the year 1995.
We use the selection correction terms calculated from the bivariate probit, the number
and age structure of children, the education levels and the set of local and provincial
level data as explanatory variables in estimating an OLS regression model. In addition
to those explanatory variables, we use a dummy variable to single out payments for
lunch as a component of child-care costs (see Table A3 column 5 and A4 column 6 in
the online appendix). To receive comparable child-care cost estimates we drop this
cost component for the prediction of the child-care costs for the whole sample.

To capture the heterogeneity of child-care fees, we use dummy variables for the
nine provinces, regional characteristics (particularly dummies for urban regions)
and 35 district dummies for the municipality in which the family lives. Educational
variables may be interpreted as a proxy for different tastes regarding child-care
quality, which may be somehow related to the price of child care. Mothers with
education levels above compulsory school spend more on formal child care
(although some of the differences are insignificant).

26 We present estimates for the estimation using the full sample of mothers aged 2544 with children
under the age of 12. Estimations for other samples and specifications are available on request.
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Having more children raises the cost of child care, particularly in the case of
children between 3 and 5 years of age which have a significantly positive influence
on child-care costs. Regional variables contribute to the explanatory power of the
regression model. Omitting district dummies, for example, results in a reduction of
the R* from 0.30 to 0.23 in the estimation for the year 2002.

The selection correction term for employment participation is significant and
positive in the 2002 results, indicating that, after controlling for other observables,
employed mothers have higher child-care costs than mothers who are not employed.
The selection correction terms for the utilisation of formal child care and for the
employment participation in the estimate for 1995 are insignificant.

The estimated child-care cost equation is used to predict potential expenditures for
formal child care for the whole sample of mothers with children under the age of 12.

6.3 Estimating the employment probability of mothers

In a probit model we explain the employment participation of mothers by predicted
(potential) child-care costs and (potential) wages. We also use family income (less
mothers’ earnings), variables on the child-care situation within the family, age and
number of children, marital status, citizenship and regional information as
additional explanatory variables.

6.3.1 The impact of wages and child-care costs on the employment rates of mothers

The results of the estimations suggest that (potential) wages have a significantly
positive impact and child-care costs have a significantly negative impact on the
employment probability of mothers in both 1995 and 2002. This holds for the sample
of all mothers aged 25-44 with children under the age of 12 (see Table 5 columns (1)
and (4)), as well as for the samples restricted to married mothers (columns (2) and
(5)), where only the coefficient for child-care costs is close to significant on the
10-percent level, and for Austrian mothers (columns (2) and (5)). For the year 2002,
the magnitude of the estimated effect of child-care costs and wages is similar.

Table 4 summarises the marginal effects of the probit estimates of (potential)
child-care costs and (potential) wages, as well as the elasticities of employment
rates with respect to these variables. Marginal effects measure the impact of a one-
euro change of wages or child-care costs, respectively, on the employment rate at
sample means of the explanatory variables. At the point estimates of —0.08 (see
column (1) of Table 4), a one-euro reduction in child-care costs would therefore
cause an increase in employment rates of 8 percentage points. A child-care cost
elasticity of employment rates of —0.13 suggests that a reduction of child care costs
by one percent increases employment participation by 0.13 percent.

The estimated marginal effects of child-care costs are of similar size for the years
1995 and 2002. However, only for the sub-sample of Austrian mothers the effect is
slightly higher, while differences are clearly insignificant. Compared to the full
sample, married mothers have marginally lower point estimates with respect to both
child-care costs and wages. This would suggest that single mothers respond more to
changes in financial incentives. However, differences between married mothers and
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average mothers are insignificant and far too small to justify this interpretation. The
difference between average mothers and Austrian mothers does not suggest a clear
structure of differences in employment behaviour.

The marginal effects of changes in net-wages and child-care costs are very close
in absolute values. This suggests that, in accordance with theoretical considerations,
mothers account for a one-euro change in net wages and child-care costs (net of
subsidies) in a similar way when making their employment decisions. This is
consistent with theoretical considerations discussed above.

Both marginal effects and elasticities with regard to wages are higher for the year
1995 than for 2002. Given the differences in the data sources on wages (tax records in
2002 and survey information in 1995), this is not surprising. The consistency of wage
and child-care cost effects, as well as the higher reliability of administrative data in
general, can be put in favour of a higher credibility for the 2002 estimates. However,
we cannot rule out changes in employment elasticities between these years.

The marginal effect of wages on employment probabilities for the full sample of
mothers shows that an increase in the average predicted wage by one euro per hour
would increase the employment probability of the average mother by 11 percentage
points in 1995 and 7 percentage points in 2002. These values imply a wage elasticity
of the employment rate of mothers of 1.97 in 1995 and 1.21 in 2002. This is in the
upper range of estimates provided in the empirical literature, particularly with
regard to the 1995 estimate. In her study for married mothers in Canada, Powell
(1997) reports a wage elasticity of 0.85. Kimmel (1995) estimates a wage elasticity
of close to 2 for low-income single mothers and Connelly and Kimmel (2003) find
one of 1.20 for single mothers. Anderson and Levine report an average wage
elasticity of 0.59, which goes up to 0.90 for lower-educated sub-samples. Jenkins
and Symons (2001) find an elasticity of 0.25 for their lone mothers’ sample.
Wrohlich (2004) reports a change of employment probability from a 1 percent
change in wages of 0.13 percentage points for West-Germany compared to 0.85
percentage points in our estimate. The low employment rate of mothers and high
female labour supply elasticity in Austria (see e.g. Novotny 1999) are possible
explanations for this rather high estimate.

According to the estimates presented in Table 5, the elasticity of the employment
rate with respect to child-care costs is —0.11 in 1995 and —0.07 in 2002. This is
within the range of the results presented for other countries (see the discussion of the
literature above). Using this result we simulate free access to child-care facilities in
the estimated probit model. Predicted changes in employment rates show that the
employment rates of mothers would increase by nearly 4.4 percentage points in the
1995 sample and by 6.4 percentage points in the 2002 sample.

6.3.2 The effects of other covariates

Additional covariates in the estimation of the employment rate of mothers shall
account for factors that directly influence the employment decision, but are not
sufficiently accounted for via their interrelation with wages or child care costs.
Family income less mother’s income (i.e., the extra potential income available if
the mother works) has a negative impact on the employment probability of mothers.
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Table 4 Estimated impact of child-care costs and net wages on mothers’ employment rates: marginal
effects and elasticities for mothers aged 25-44 with children under the age of 12 years

2002 1995

Full Married Austrian Full Married Austrian

sample sample

(e)) 2 3) “) (&) (6
Marginal effect of an —0.0803**  —0.0739%* —0.0679* —0.0744** —0.0538 —0.1228%**

increase in (predicted) (0 0378)  (0.0349)  (0.0384)  (0.0379)  (0.0342)  (0.0381)
child-care cost per hour

of paid employment
Marginal effect of an 0.0724%%%  0.0670%*%*  0.0785%*%* 0.1106%**  0.1064***  0.1107***

increase of (predicted)  (90082)  (0.0083)  (0.0384)  (0.0098)  (0.0100)  (0.0096)
wage per hour of paid

employment
Child-care cost elasticity of —0.1262%*  —0.1242*%*  —0.1000* —0.1067** —0.0838 —0.1705%**
employment rates (0.0594) (0.0587) (0.0565) (0.0545) (0.0534) (0.0530)
Wage elasticity of 1.2091%%%  1.1992%*%  1.2956%*  1.9666%**  2.0140%** 2.0033%**
employment rates (0.1385) (0.1491) (0.1498) (0.1824) (0.2004) (0.1823)

Source: Statistics Austria, Microcensus 3/2002 combined with Austrian tax records 2002 and Microcensus
3/1995, own calculations. Note: Standard errors in parentheses. *** 1 percent significance level, ** 5 percent
significance level, * 10 percent significance level. The marginal effects for 1995 are adapted for the change in
Austrian currency (the euro was introduced instead of the Austrian schilling) and for the increase in the wage
index (Tariflohnindex) between September 1995 and September 2002

Income categories above the reference category show negative coefficients and vice
versa, and most coefficients are significant (see Table 5).>” This result suggests that
policies increasing the unearned income component of families (e.g. through family
transfers or tax relief for the partner) have to take into account that they may reduce
the incentives for mothers to be employed.

The probability that a mother is employed decreases with the number of children
she has, and the effect is strongest when the children are younger than 3. Mothers
receiving at-home child-care-support from family, friends or other relatives have
higher employment probabilities. The frequency of support from other relatives or
friends further increases the employment rate of mothers. The presence of other
adults in the household taking part in the child care also increases the employment
rates of women. If this is the father of the children, it has a negative effect in the
estimate for 2002 (see Table 5).*® In general, the significant influence of support in

27 In the sample for the year 2002 we do not observe income from the self-employment of other family
members. Therefore, the group with the lowest family income may content families with income from
self-employment. Consequently, the coefficient estimated for this group reflects its heterogeneous
composition and is not significantly different from the reference group (see Table AS5).

28 As Del Boca et al. (2005) point out for Italy, the presence of a grandmother who lives nearby and is in
good health may substitute costly formal child care. This could also be considered a reduction of child-
care costs and hence lead to an increase in the expected employment rate of mothers.
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Child-care costs and mothers’ employment rates 865

child care within the private network of mothers indicates that when mothers do not
hold the sole responsibility for child care in the family, the probability of
employment is higher.

The coefficient for mothers with foreign citizenship is significantly positive in the
1995 estimates but insignificant for 2002.

Families living in larger cities show significantly higher employment probabil-
ities of mothers than in the rest of the Austrian provinces, with the opposite holding
for Vorarlberg and Tyrol, the western part of Austria.

As a quality measure of the estimation we calculate the number of cases in which
our model correctly predicts the employment participation of mothers. Both in the
2002 and 1995 estimations the predictions match the actual employment status for
around 70 percent of mothers (see Tables 5 and 6 in the online appendix).

6.4 Sensitivity of the estimates

One potential problem of structural employment participation models with sample
selection is its sensitivity towards modifications of the specification. Additionally,
the estimates might change with different sample restrictions. Therefore, we run a
number of sensitivity checks with different specifications of the auxiliary wage and
child-care cost models with a sample selection, an additional sample restriction and
an estimation of an ordinal regression model to see if the distinction between part-
time and full-time employment yields similar results to the binary definition of the
employment decision.

As a first sensitivity check we present results for the estimation of the structural
employment equation without other covariates other than (potential) wages and child-
care costs. Compared to the specification presented above (see Table 6, column (1))
this estimation yields (in absolute values) higher coefficients for child care costs and
lower ones for wages, but the estimates remain significant and show the expected
signs (see column (2)). We consider the specification with further covariates to be the
superior one, since additional right-side variables control for differences in the
employment behaviour not sufficiently captured by wages and child-care costs.>’

Using the observations without applying the Microcensus household weights leads
to higher estimates (in absolute values) of the coefficient of child-care costs in 2002
and higher ones in 1995 (see column (3)). Since regional factors are important for both
the weighting and the estimation of child-care costs this sensitivity is not surprising.

Skipping district dummies from the estimation of child-care costs leads to higher
negative coefficients for child-care costs in the 1995 estimation; for 2002 this
modification has no large effects (see column (4)).

If we estimate the child care costs and wage models without correction terms for
sample selection, this has little impact on estimates for 1995. As we have pointed
out before, all selection correction terms were insignificant in the wage and child-
care costs equation. The estimates for the year 2002 show higher coefficients (in
absolute values) for child-care costs, which are plausible, because the selection term

2% Pseudo R? as well as the shares of correct predictions are considerably higher in the specification with
additional covariates. Results are available on request.

@ Springer



H. Mahringer, C. Zulehner

866

2002 Toquiaydag pue Gaa1 Jequieidog usamiaq (XOpUIUYOPLIE],) Xopul afem ay) JO aseaIoul ay) Jojy pue (SUI[[IYOS URLNSNY Y} JO PEIISUI PIONPONUI Sem 0INd AY))
Kdoua1myd ueinsny ur agueyd Jy) 10§ pajdepe a1e g1 10§ SIUAIOYFI0D Y, “[OAS] douroyTuSTs Juaorad ()] 4 ‘[OAS 20UBdYIUSTS JUIDIA G 44 “[OAS] QOUROYTUSIS JUAIId T e
"sasayjuated U SIOLID PIBPURIS (270N "SUOIIR[NI[ED UMO ‘GGG /¢ SNSUIIOIINA PUE 70O SPI0JI Xk} UBLNSNY 1M PAUIqUIOd Z(Z/E SNSUIDOIDIA ‘BLISNY SONSNBIS 1224105

(0L20°0) (L¥20'0) (L¥20'0) (0020°0) (0020°0) (L¥Z0"0) juowkojduwoe pred
#x:x7€9C0 #xxL68C0 #xxSV8C0 #xx91LT0 #xxL81C°0 #xxSV8C0 Jo moy 1od oFem padIpaid
(6660°0) (8860°0) (6611°0) (8580°0) (090°0) (9260°0) 1uawkordwo pred jo Inoy 1od
*0VL10— *0VLT°0— #x98€€°0— #x%xCC8C0— #xx012€°0— #xxL161°0— 1505 2IB3-PIIYS pajdIpald
S661 TedX
(9020°0) (8020°0) (6020°0) (z810°0) (TL10°0) (9020°0) Juowkordue
#%%0091°0 #xx7C81°0 #%x£€81°0 #%%0L61°0 #xx5CE1°0 #xx9181°0 pred jo moy 1od oFem paripaid
(0L60°0) or1°0) (8860°0) (LT60°0) (0£90°0) (L¥60°0) Juowordwa pred jo oy
#VLLTO— *SSLTO0— #%610C0°0— *LI71°0— #%%x5L6E°0— #x€100°0— 1ad 1500 2IEO-P[IYD PaIPaId
00T TedX
9) () () (€ @ (M
Kyrauagdoraoy [opout 1800 SQJBLIBAOD
01> PIyo paAlssqoun SIed-pIyo uf 1oypny ((¥) pue (1)
3saSunok JI0J UOTORII0D soruIwunp Jo1sIp Qewnse noyIm G 9Iqe, woIy)
Jo a8y INOYIIM deWNSH JNOYIIM dJBWNSH paySromun ewnsg uoneoyroads urepy

suonoinsal ojdwes pue suonesyroads 9ATIRUIS)NE JO SINSRY 9 JqE],

pringer

As



Child-care costs and mothers’ employment rates 867

for employment participation in the child-care cost equation was significant (see
column (5)). If we further restrict the sample to mothers with children of only up to
9 years (which is the age children attend their last year of primary school in Austria)
estimated coefficients for both wages and child-care costs are slightly lower (in
absolute values), but remain significant at least at the 10-percent level.

Altogether, these sensitivity checks do not change the qualitative results of the
estimations presented above.

As a further sensitivity check we estimate an ordinal probit model with three
outcomes: non-employment, part-time employment (less than 36 h per week) and
full-time employment.

2 if H;>36
Ei=<¢1 if H; >0<36 (2a)
0 otherwise

In Tables A7 and A8 in the online appendix we present the estimated coefficients
as well as marginal effects for each of the three outputs for 2002 and 1995,
respectively.’® As in the binary structural probit equation, the coefficients of
(potential) wages are positive and significant in the estimations for 2002 and 1995.
As expected, the coefficients of child-care costs have a negative sign and are also
significant, at least at the 10-percent level (see Table A7 and A8 columns (1)). The
absolute sizes of coefficients for wages (0.136) and child-care costs (0.156) are
similar in the model for 2002. In the estimation for 1995, the coefficient of child-
care costs has a higher absolute value than that for wages. However, the results from
the ordered probit model largely correspond to those from the binary model.

The marginal effects from the model (see columns (2)—(4)) show that the positive
effect of wages on employment rates is stronger for full-time than for part-time
work. The same holds for the partial effects for the child-care cost. The size of the
marginal effects on the probability of mothers working full-time is (in absolute
values) larger than for part-time work.

7 Conclusion

Theoretical considerations and the empirical evidence for other countries suggest
that a reduction of child-care costs increases the employment rate of mothers. The
results presented in this paper are based on regression models with sample selection
correction and a dataset merging survey data from the Austrian Microcensus with
administrative wage data from Austrian tax records (2002) and a survey dataset for
the year 1995. The estimation makes use of the large variation in child-care costs in
Austria due to the vast variety of regional and local regulations regarding fees for
formal child care.

The results suggest that the elasticity of the employment participation of mothers
with children below the age of 12 is high with respect to wages, as well as with
respect to child-care costs. The estimated effects are significant and follow the

30 Levels of significance indicated for the coefficients also hold for the marginal effects.

@ Springer



868 H. Mahringer, C. Zulehner

expected direction. Although the point estimates of an increase in net wages by one
monetary unit are lower than those of a reduction of child-care costs by the same
amount, these effects are not statistically different. These results suggest that the net
wages (net of taxes and social contributions as well as child-care costs) are
perceived as an important determinant in the employment decision of mothers.

The estimates of the elasticity of employment with respect to child-care costs are
in the range of similar studies for the USA, Canada and some European countries.
With regard to child-care costs we find an elasticity of the employment rate of
—0.13 for 2002 and —0.11 for 1995. The influence of child-care costs is similar—in
absolute size—to the influence of changes in net wages. In relative terms, calculated
as wage elasticity of employment rates, this i is 1.21 for 2002 and 1.96 based on
only survey information on wages for 1995. The relatively high employment
elasticity with respect to wages reflects the often-stated high female labour supply
elasticity in Austria.

Given the low employment rate of mothers (51.6 percent of mothers with
children under the age of 12 did not work in 2002, compared to 43.5 percent in
1995) and the high share of universal monetary transfers for families in Austria,
policies aimed at reducing the costs of formal child-care can be expected to increase
mothers’ employment participation if the limited availability of child-care slots does
not restrict the additional consumption of formal child care. In regions where public
or publicly subsidised child-care facilities are rarely available, an increase in
availability can be perceived as equivalent to a direct reduction in child-care costs.

The empirical results also indicate that mothers with higher family income (without
the labour income of the mother) are less likely to work. This confirms the conclusion
that policies to support the availability of affordable child care are more effective than
direct transfers to families when it comes to increasing female labour market
participation. Our simulations suggest that free child care would—calculated at point
estimates for 2002—result in an increase in mothers’ employment rates of 6.4 percent.

The unobservability of child-care quality presents a limitation in this analysis.
Although there are regulations for minimum standards of formal child care,
regional-level quality may vary considerably. Since these standards are below those
of countries with higher participation of children in day care, like Denmark, this
aspect may be important in the decision about labour market participation.
Theoretical considerations suggest that an increase in the quality of formal child
care affects mothers’ employment decisions similarly to a reduction in costs.
Therefore, raising the quality of child-care institutions (e.g. by reducing the number
of children per kindergarten teacher) without changing the fees should also result in
an increase in mothers’ employment rates.
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