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Abstract

In Germany, formal child care coverage rates have increased markedly over the past few
decades. The expansion in coverage is particularly pronounced for under 3 year-olds. The
present paper is concerned with how mothers’ mental and physical health is affected by
whether they place their child in formal day care or not. Furthermore, the effects of formal
child care usage on mother-child interaction are examined. The analysis is based on data from
the German Socio-Economic Panel for the years 2006 to 2010. This data is analysed by
means of regression analyses, using local aggregate formal child care usage rates as an
instrument for individual formal child care usage. The results indicate that mothers are in a
worse physical condition if their children attend formal care, whereas no such effect is found
with regard to mothers’ mental health. Overall, there is evidence that mothers placing their
children in formal care interact with them more frequently.
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1 Introduction

Over the past few decades, ever more parents have opted for placing their child in formal
child care. In 2010, more than 17 % of all children under three years old living in Western
Germany and — due to historical reasons — more than 47 % of those living in the East were in
formal day care. Amongst those aged three to six years, almost 93 % were in formal care in
the West, the corresponding figure being roughly 1.5 percentage points higher in the East.?
Going along with high placement rates is an increased supply of formal child care slots. On
the one hand, this opens up new possibilities for many parents, especially mothers, who
formerly stayed at home to care for their children. Now, they are either free to take up paid
work or have leisure time at their disposal. On the other hand, parents may experience
changes in their health status as well as changes in interaction with their children as a

consequence of using (formal) child care and, thereby, freeing up time for other activities.

The present paper is concerned with the effects of child care on physical and mental maternal
well-being. It is important to study how maternal health is affected by child care because
maternal health, in turn, affects child well-being which is of central social and political
concern. It has been shown that mothers suffering from depression are less sensitive to their
toddlers (cf., for example, NICHD 1999b), resulting in adverse motor and cognitive child
outcomes (cf. Petterson and Albers 2001). Depressed mothers’ toddlers have also been shown
to receive less preventive health services such as vaccination and well-child visits, but need
acute care like emergency department visits more frequently than toddlers of non-depressed
mothers do (cf. Minkovitz et al. 2005, pp. 310-311). Furthermore, mothers suffering from

physical pain or physical restraints may not be able to engage in physically demanding age-

2 These numbers have been calculated from data provided by the German Federal Statistical
Office. Berlin is excluded.
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appropriate activities with their children, thereby inhibiting their motor skills and physical

development.

Moreover, the present paper enguires how child care usage affects mother-child interaction.
There are several reasons for interest in this issue. For instance, Caruso (1996) finds that
although there does not seem to be any difference in mother-child interaction among infants
who are placed in day care and those who are not, there do seem to be feedback effects of
interaction on child outcomes conditional on day care status. Caruso (1996, pp. 130) finds
mother-child interaction to affect children’s cognitive development in different ways,
depending on whether they are in day care or not. Nevertheless, he detects mixed evidence as
to whether child care usage improves or worsens the impact of mother-child interaction on

children’s cognitive outcomes.

Child care provision may fundamentally affect maternal well-being and mother-child
interaction. Since mothers will tend to substitute work for time with children, they may as a
result become more stressed for time or, alternatively, less stressed since they are relieved
from caring for their child full-time. Further, there are income effects from taking up work
which also likely affect maternal well-being and the quality of their relation with their

children (see, e.g., Herbst and Tekin 2012 for further discussion).

The present paper adds to the existing literature in that it empirically investigates the
relationship between formal child care usage and maternal mental and physical health, as well
as mother-child interaction for Germany. There are relatively few studies on this topic (see
the next section), and most of them focus on the effects of child care on mothers and children

from disadvantaged socio-economic backgrounds.

The next section provides a review of related literature that covers studies on the impact of

child care usage on maternal health and mother-child interaction. Section 3 contains detailed



information on the data and estimation procedures. Estimation results are reported in Section

4. The last section concludes and recapitulates the results obtained.

2 Related Literature

In this paper, we examine if maternal well-being and mother-child interaction are influenced
by whether a mother places her child in formal care or not. There is a very large literature on
the effects of child care provision on maternal employment and children’s cognitive
development. Yet, there are only few previous studies concerned with similar research
questions. Herbst and Tekin (2012) investigate how receiving child care subsidies affect
maternal health and child-parent interaction, using data for the United States. These subsidies
are granted conditional on the parents being engaged in paid employment, job training or
education, creating further channels — besides increased child care usage itself — through
which maternal health and child-parent interaction might be affected by the subsidies: Parents
may shift time from child rearing to paid work, thereby increasing household income and
enlarging consumption possibilities, but parents may also be subject to increased stress levels
that worsen health outcomes and reduce the quality of child-parent interaction (for more

details, see Chatterji et al. 2011°).

Herbst and Tekin (2012) apply different techniques to address concerns regarding non-
random selection into subsidy receipt, such as using the distance from a family’s home to the
nearest public social service agency where the subsidy has to be applied for as an instrument

for subsidy receipt. The central results of Herbst and Tekin (2012) are that child care

3 Chatterji et al. (2011) show for the United States that the number of maternal work hours

when toddlers are aged about three months is correlated with depression and parenting
stress. In addition, employed mothers’ self-reported health is slightly lower compared to
non-working mothers when their children are six months old, but the employment status
has no influence on a mother’s sensitivity to her child. Furthermore, these effects do not
seem to persist, as they almost disappear when considering the first 4.5 years of a child’s
life.
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subsidies reduce maternal overall health by about 7 to 36 % and increase mothers’ depression
levels and parenting stress by roughly 20 to 33 % or 3 %, respectively. Moreover, child-
parent interaction is worse under subsidies: Subsidised children experience overall parental
physical and psychological aggression more often. In this paper, we will investigate whether

similar results hold for Germany.

The study by Baker et al. (2008) is also closely related to the present work. The authors
investigate the effects of the Quebec Family Policy that stipulates tax-financed all-day
kindergarten on parental health and child-parent interaction in the Canadian Province of
Quebec. Using a difference-in-differences strategy, Baker et al. (2008) find that free
kindergarten provision decreases the likelihood that fathers report being in excellent health,
but has no statistically significant impact on women’s self-reported health status, while
mothers’ depression scores increase and satisfaction with the spousal relationship falls.
Moreover, Baker et al. (2008) find that the Quebec Family Policy increases hostile and

ineffective parenting and decreases parental consistency and aversive parenting.

Brodeur and Connolly (2012), too, examine the effects of the Quebec Family Policy. Their
estimations are based on a triple-differences approach: The life satisfaction of young
children’s parents living in Quebec (the treatment group) is compared to the life satisfaction
of parents living in other Canadian provinces both before and after the implementation of the
Quebec Family Policy, as well as to the life satisfaction felt by older children’s parents and
non-parents (who make up the control group). The authors find adverse effects of the
programme on parents’ subjective well-being in terms of happiness and life satisfaction.
Interestingly, this policy seems to affect people differently depending on their marital status.
Married individuals were found to be adversely affected, while unmarried people benefited

from the programme.



One reason for the interest in the relation between child care usage and maternal well-being
lies in maternal well-being itself affecting child well-being. Numerous studies investigate
how the mental and physical conditions of pregnant women affect their child’s outcomes. A
comprehensive review of relevant literature is provided by Almond and Currie (2010, pp.
20-21). For further studies analysing the effect of child care provision on the health of
mothers of little children and mother-child interaction, see e.g. NICHD (1999a and 2003),
Booth et al. (2002), Husted and Rosenkrantz-Aronson (2005) and U.S. Department of Health

and Human Services, Administration for Children and Families (2010).

Overall, previous studies seem to suggest that placing her child in care worsens a mother’s
health status. Looking at mother-child interaction, mixed evidence is found for the influence
of child care usage, although a majority of studies find that mother-child interaction suffers
from a child being in care. Moreover, most of the studies analyse data from the Unites States.
By contrast, one of the aims of the present paper is to shed light on the impact of formal child
care usage on maternal health and mother-child interaction explicitly in Germany. Since child
care institutions differ widely between the U.S. and European countries, it is interesting to

contrast the U.S. evidence with evidence from other countries.

3 Data and Estimation

The empirical analysis uses data from the German Socio-Economic Panel (SOEP). The SOEP
is an on-going survey collecting micro-data on persons and households in Germany on a
sample basis. It was started in 1984 and is amended on a yearly basis. The survey enquires
about many aspects of life.* In the present case, the information collected on individual health
outcomes, time use (especially with respect to mothers’ interaction with their offspring) and

on formal child care usage is of particular interest. There are three data files containing

* For details on the SOEP see e.g. Wagner et al. 2007.



extensive information on children. One covers children aged 0-1 years, another one children

aged 2-3 years, and still another one covers the 5-6 year olds.

Several variables capturing an individual’s mental and physical health are provided within the
SOEP, e.g., the current self-rated health status, the frequency of being pressed for time,
feeling depressed, feeling well-balanced and the frequency of suffering from strong physical
pains in the past four weeks. The higher the values are, the better the individual health status
is. These and similar variables are standardised in order to obtain z-scores which are
subsequently subjected to a linear transformation, resulting in the variables’ values being
standardised on a mean of 50 points and a standard deviation of 10 points. Next, the variables
are further transformed exclusively into either a mental or a physical component summary
scale through exploratory factor analysis (with principal components factoring and varimax

rotation).

The resulting mental or physical summary variable, respectively, is again standardised to
obtain z-scores and, subsequently, transformed linearly so that both variables’ mean is 50
points and their standard deviation is 10 points each® (cf. Andersen et al. 2007, particularly
pp. 179 for more technical details). These two variables, the mental and physical summary
scales, are employed as the dependent variables in the analysis of formal child care on
maternal well-being. In these analyses, 0-1 year olds are left aside because in the present
sample, only 9 out of 396 infants in this age group are in formal care, which amounts to
2.3 %. Due to this low number, there is not enough variation in the data within this sub-

sample which is why it is not considered.

With respect to mother-child interaction, the SOEP provides information on how often

mothers report having undertaken specific activities with their children in the past fortnight.

® The given mean and standard deviation are valid for the 2004 wave when the mental and

physical component summary scale were first introduced. Insofar, they provide a reference
point for means and standard deviations obtained in subsequent waves of the SOEP.
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This information is, however, only available for children aged 2-3 or 5-6 years and is missing
for new-borns. Thus, new-borns are — again — exempted from the analysis. The reported
activities are singing, reading stories, visiting other families, going for a walk or to the
playground, doing handicrafts and viewing picture books (this indicator is only available for
2-3 year olds) as well as playing card / dice games and going to the children’s theatre / circus
(the latter two being available only for 5-6 year olds). Moreover, mothers are asked about the
frequency of taking their child along when going shopping, watching television and playing

computer games with him or her (the latter being available only for 5-6 year olds).

In what follows, the quantity of mother-child interaction, rather than its quality, is examined
because the SOEP data only provide information on the frequency of the activities. The
influence of formal child care on each of the indicators for mother-child interaction is
assessed separately. Binary variables indicating the frequency of a particular activity are
generated. The binary variable is coded one if an activity is performed either daily or several
times a week, and zero otherwise.® Apart from that, it is desirable to construct a summary
measure for mother-child interaction in case a mother scores low in some categories but more
than makes up for it in the rest or, reversely, scores high on one indicator but low on all the
others. As the SOEP does not contain any such summary variable, it has to be constructed
manually. An intuitive way to do so is to add up the binary variables. The higher the resulting

index value, the more activities a mother performs with her child.

For 5-6 year olds, three more indicators are available than for 2-3 year olds, while one
interaction indicator is only available for children aged 2-3, as elaborated above. To account

for the different number of indicators available, the sum of the binary variables is divided by

® Going to the children’s theatre or to the circus poses an exception because it is not an

every-day activity. Thus, the binary variable is one if the mother takes her child to the
children’s theatre or to the circus at least once a week or more often and zero otherwise.
The different coding of this indicator is also taken into account when constructing a
summary measure for mother-child interaction (see below), but not explicitly mentioned in
the continuous text.
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the number of its components. Thus, the index reflecting mother-child interaction takes on a
maximum value of 1 if a mother performs all activities daily or several times a week. A
minimum value of O is scored if all activities are performed either only more than once a

week or never.’

The SOEP also provides information on background characteristics of individuals. Since
mothers’ characteristics are heterogeneous, and some of these may be correlated with child
care status, it is important to control for observable differences among mothers. We include
the mother’s age in years, her educational attainment, immigration status, overall health
status, her marital status and whether she is cohabiting with her partner, as well as whether
she drinks alcohol regularly and smokes, the number of children living in the household for
whom child allowances are still received and the child’s sex and age in months. Additionally,
binary variables indicating the respective survey year and federal state of residence are

included as independent variables. Summary statistics are provided in Table 1 below.

We also control for some regional characteristics. In particular, we include the district’s
unemployment rate, net migration rate, fertility rate and female employment rate.
Furthermore, we consider the share of females aged between 20 and 49 as well as of those
aged 65 and older in all females living in a district to account for the regional age structure

(see also Felfe and Lalive 2012, p. 3).

All the models presented in the results section are estimated using time and federal state fixed

effects and heteroskedasticity robust White standard errors clustered on mothers. At first,

" Because of the different number of indicators for 2-3 (9 indicators) and 5-6 year olds (11

indicators), the value of the index would be different for any two mothers performing the
same activities but one with her 2-3 year old toddler and the other with her 5-6 year old
child. E.g., a mother scoring only one on going for a walk and zero on all remaining
interaction measures would score an interaction index of 1/9 if her child was 2-3 years and
she would score a lower value of 1/11 if her child was 5-6 years old. However, when
taking into account the different needs of 2-3 and 5-6 year olds, this turns out to be a
convincing feature of the index as 5-6 year olds demand a broader spectrum of interaction,
so going for a walk is only one among many activities and, therefore, factors less into the
index than for 2-3 year olds.
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simple ordinary least squares regressions are run. OLS estimation allows making out average
treatment effects, i.e., to assess the average effect of formal child care usage on maternal

health or mother-child interaction. The following model is estimated by OLS:

Yiast = Bo + B1Diast + Xit’V + Wdt,g + a5 + N + Ujgse- 1)

where the respective dependent variable is denoted by Y;;s, i being an index for the
considered individual, d for the district and s for the federal state where individual i lives,
and t for the respective survey year. 3, is the model’s constant, X;; is a vector of covariates
covering individual characteristics, W, is a vector of regional characteristics, a, and n, are
federal state and time fixed effects, respectively, and ;4 IS the error term. D, 4, iS a binary
variable indicating individual formal child care use — if D;;5; equals one, the respective child

is placed in formal care. Hence, p, is the coefficient of interest.

When estimating the average effect of formal child care usage on maternal health and
mother-child interaction, several identification issues arise. Consequently, the estimated
coefficient of formal child care usage may be biased. Firstly, there may be reverse causality
if, for example, mothers of poor mental or physical health tend to make use of formal child
care facilities. In this case, causality would run from maternal health / mother-child
interaction to formal child care usage and not in the other direction, as postulated by the
regression model. Secondly, despite a rich set of controls, there may be unobserved
confounding factors correlated with both formal child care usage and maternal health /
mother-child interaction. A failure to include these variables into the regression model would

bias the estimated coefficient of interest.

One way to tackle the causality issue is an instrumental variables strategy using a two-stage
estimator. In order to correct for reverse causality or omitted variable bias, individual formal

child care usage is instrumented by another variable that is both relevant (i.e., correlated with



individual formal child care usage) and exogenous (i.e., not correlated with the error term)
and, thus, a valid instrument. In the first stage, the binary variable individual formal child
care usage D; . is regressed on the instrument Z,;, the vectors of individual characteristics
X, and regional characteristics W, described above, and the federal state and time fixed

effects a; and n,. The constant is denoted by m, and the error term by 9;4;:
Digse = Mo + My Zge + Xit'§ + Wy p + atg + 1 + 9yt (2

In the second stage, like in (1), the respective dependent variable is denoted by Y;;q:. AS
compared to the ordinary least squares regression model in (1), D,45; are now the fitted values

from the first-stage regression, making S, the coefficient of interest:

Yiast = Bo + B1Diase + Xit’y + Wdt,t8 + as + 1 + Ujgse- (3)

Individual formal child care usage is instrumented by the (aggregate) rate of formal child care
usage in the district where the respective mother and child live.? For children aged 2-3 years,
the rate of formal child care usage is calculated as the share of local children aged 0-3 years
in nursery in the district population aged 0-3. It would be preferable to calculate the rate of
formal child care usage as the share of local children aged 2-3 in nursery in the district
population aged 2-3, but this data is not available. For those aged 5-6, the rate of formal child
care usage is the ratio of local children in kindergarten and the district population aged 5-6
years. It is distinguished between children in nursery and in kindergarten because there may
be substantial differences in a district’s attendance rates of nurseries versus kindergartens.
Especially in the Western federal states, child care coverage for 0-3 year olds still lags behind
Eastern levels, whereas there is hardly any difference in coverage rates for kindergarteners

(cf. Lange et al. 2008, pp. 13-14). The higher the local rate of formal child care usage, the

® See also Felfe and Lalive (2011). Felfe and Lalive also include some consistency checks,

for instance, they show that families” migration decisions are not related to regional child
care provision, which might invalidate the IV approach.
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higher the probability that the child under consideration is also placed in formal child care
and vice versa. The important assumption is that the district child care enrolment rate
influences parents’ decisions / possibilities to use formal child care, but does not directly

influence mothers’ health or interaction with their children.

Different regional characteristics may influence local demand for child care slots. In a
lengthy administrative process (see Felfe and Lalive 2012, p. 3), regional authorities try to
assess current and future demand and decide on whether to cut or expand supply. Important
factors influencing demand and, thus, the number of child care slots available in a district as
well as aggregate formal child care usage rates are a district’s unemployment rate, net
migration rate, fertility rate and female employment rate (cf. also Felfe and Lalive 2012, p.
3). For this reason, we include these variables in the regressions. Once the regional
authorities have decided on how many slots to provide, the state authorities have to give their
consent (otherwise the institutions will not receive any state subsidies). Consequently, it is
important to consider state fixed effects to account for differences in the state authorities
giving their approval. Once all of these factors are taken into account, aggregate formal child
care usage rates should be as good as randomly assigned and satisfy instrument exogeneity.
This makes the regional provision of child care slots a valid instrument, because the regional
offer rate clearly determines individual choices, but should not be correlated with unobserved

regional characteristics which influence outcomes directly.

The direct influence of aggregate formal child care usage rates on maternal health and
mother-child interaction is assessed by considering OLS reduced form regressions of the
outcome variable on the instrument and covariates. These reduced form regressions can be

described by

Yiast = Bo + @Zae + Xit'v + Wyi'€ + ag + 1 + Uigse, (4)
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where ¢ captures the reduced form effect of local child care usage on maternal health or

mother-child interaction, respectively.

Figure 1 shows the child care coverage rates in German counties in 2009. Clearly, there is a
lot of variation, even within states. We use this variation within states to explain individual

child care choices.

Fig. 1. Child care coverage for under three year olds (general, see left map) and three to six
year olds (full-time only, see right map) in Germany, 2009. Source: Federal Statistical Office

The IV regressions control for the fact that the first stage dependent variable is binary, as
described by Wooldridge (2002, pp. 623): The first stage is run as a probit regression and the
resulting predicted values are used as an instrument in the second stage. Moreover, the
correct standard errors are obtained by running the second stage using a two-step command

instead of using an OLS estimator. A two-step estimator takes into account the two-step

12



nature of the estimation and, thus, delivers the correct standard errors (see, again, Wooldridge

2002, p. 623).

Caution has to be applied when interpreting the instrumental variables estimation results.
Contrary to the OLS estimator, the IV estimator does typically not produce average treatment
effects because the average treatment effect can only be estimated under quite strong
assumptions (see Wooldridge 2002, pp. 621 for a detailed account of these assumptions).
This implies that the coefficient of interest — i.e., the coefficient on formal child care usage —
does not reflect the average effect of formal child care usage in IV estimations. Rather, it
reflects a local average treatment effect which is a version of a marginal treatment effect.
Plainly put, the marginal treatment effect captures the average effect of formal child care
usage on those mothers’ health / interaction with their children who are just indifferent
between placing their child in care or not. A different interpretation of the marginal treatment
effect is that it captures the average impact of treatment on the marginal individual that is just
treated. The local average treatment effect, on the other hand, is a weighted average of the
marginal treatment effects of all those who switch from non-usage to usage upon an
expansion in formal child care (cf. Heckman and Vitlacil 2005, pp. 679-680 for a formal
account of this relation). “Local” means that those individuals whose treatment probability is
influenced the most by the instrument receive the greatest weight (cf. Stock and Watson

2012, pp. 542).

In contrast to the average treatment effect, only rather weak assumptions are needed to
consistently estimate the local average treatment effect. Two necessary assumptions that must
be met for an instrumental variables estimation to deliver consistent estimates are instrument
relevance and exogeneity. With regard to estimating local average treatment effects, they
need to be complemented by the assumption of monotonicity (cf. Angrist and Pischke 20009,

p. 155, where the so-called First stage assumption corresponds to instrument relevance).

13



Monotonicity implies that anyone placing their child in formal care would continue to do so
(and not quit) if local formal child care usage rates went up. Presently, this last assumption
might be violated if an increase in the rate of formal child care usage went along with a lower
quality of service and induced some parents not to place their children in formal day care

anymore.

In the present analysis, aggregate district formal child care usage is used to instrument
individual formal child care usage. Arguably, whether a child is placed in formal child care or
not rather depends on the offer rate, i.e. the slots available per child, than on a district’s
aggregate formal child care usage rate. Rates of formal child care usage may differ from the
number of formal child care slots actually available per child. On the one hand, there may be
vacancies if the offer rate is greater than the formal child care usage rate. On the other hand,
formal child care usage rates may be higher than offer rates in case all slots are filled and
some children share full-time slots, e.g. two children who are each in care half a day may

share a full-time slot.

Unfortunately, though, data from which formal child care offer rates can be calculated is only
available for three points in time (for the years 1994, 1998 and 2002) that do not fit with the
years of availability of the remaining data. This is why the local formal child care usage rate
is chosen as an instrument instead. Aggregate data on the number of children in formal child
care at district level (German: Kreise) from 2006 onwards and on the respective district
population aged 0-3 or 5-6 years, respectively, is provided by the German Federal Statistical
Office. Taking ratios yields formal child care usage rates for toddlers (in nursery) and older
children (kindergarteners). This variable is summarised in the line labelled “Local child care
usage rate” in Panels A and B of Table 1. Strikingly, the maximum value of the instrument is
greater than one. Values greater than one are possible in case children living in neighbouring

districts of some central district X do not attend formal care in their home district, but in

14



district X instead. So district X serves its “own” children and those from other nearby
districts. If this distortion becomes too great, the instrument may lose some of its relevance,

an issue examined further below.®

Taken together, the data permit to investigate the link between formal child care usage and
mother-child interaction for the years 2006-2010, while the relation between formal child
care usage and maternal health can be examined for the even years in this time period
(because the SOEP only asks about individual health every second year, see above). Table 1
shows summary statistics of the employed variables. Due to the different number of
observations and years analysed depending on whether maternal health or mother-child
interaction serves as the regressand, Table 1 is split into two parts. Panel A shows summary
statistics for the observations which are relevant when investigating maternal health, whereas
Panel B gives summary statistics for the observations considered when looking at mother-

child interaction.

% In most German federal states, parents are legally entitled to a formal child care slot as

soon as their child turns three years. One of the few exceptions is Thuringia where by law
formal child care slots must be made available for children from age 2% years onwards. In
this particular case, between 30 and 36 months old toddlers in formal child care are
classified as kindergarteners instead of attending a nursery, as is common practice in the
remaining federal states (cf. Riedel et al. 2005, p. 82). Formal care attendance of
Thuringian toddlers aged 30 to 36 months is therefore instrumented by the share of local
kindergarteners instead of the share of children in nursery.
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Table 1: Summary Statistics

Panel A:
) ] Standard o )
Variable Observations ~ Mean Minimum  Maximum
deviation

Maternal mental health 804 43.18 9.83 10.92 70.77
Maternal physical health 804 54.28 7.15 24.07 72.27
Individual formal child care usage 804 0.59 0.49 0

Immigration background 804 0.16 0.36 0

Mother's age (in years) 804 34.97 5.88 19 67
Mother married and cohabiting 804 0.78 042 0

University Degree 804 0.25 043 0

Child's age (in months) 804 49.22 18.60 26 82
Child is female 804 0.52 050 0 1
Drinking alcohol regularly 804 0.07 0.25 0 1
Smoking 804 0.27 0.44 0 1
Local child care usage rate 804 0.65 0.38 0.01 1.06
Unemployment rate 804 8.25 3.85 1.90 25.00
Net migration rate 804 0.00 0.00 -0.02 0.02
Female population aged 20-49 804 0.40 0.03 0.33 0.51
Female population aged 65+ 804 042 0.04 0.32 0.53
Fertility rate 804 44.26 3.66 33.69 55.62
Female employment rate 804 0.46 0.15 0.22 1.07
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Panel B:

Variable Observations ~ Mean Star.1d§rd Minimum  Maximum
deviation
Mother-child interaction index 1401 0.66 0.20 0 1
Shopping 1401 0.48 0.50 0 1
Singing 1401 0.72 0.45 0 1
Playground visits 1401 0.46 0.50 0 1
Watching television 1401 0.62 0.49 0 1
Story telling/reading 1401 0.86 0.35 0 1
Individual formal child care usage 1401 0.57 0.50 0 1
Immigration background 1401 0.15 0.36 0 1
Mother's age (in years) 1401 34.74 5.84 19 67
Mother married and cohabiting 1401 0.79 041 0 1
University Degree 1401 0.24 043 0
Child's age (in months) 1401 46.96 17.95 26 82
Child is female 1401 051 050 0 1
Good/ excellent maternal health 1401 0.22 042 0 1
Number of children in the household 1401 2.07 1.07 1 10
Local child care usage rate 1401 0.62 0.38 0.01 1.05
Unemployment rate 1401 8.28 381 1.90 25.00
Net migration rate 1401 0.00 0.00 -0.02 0.02
Female population aged 20-49 1401 0.40 0.03 0.33 051
Female population aged 65+ 1401 042 0.04 0.32 0.53
Fertility rate 1401 4404 351 33.69 55.62
Female employment rate 1401 0.46 0.15 0.22 1.07

Source: authors’ calculations

4 Results

To begin with, we assess the impact of formal child care usage on maternal mental health as
measured by the mental component summary scale. The results are presented in Table 2. All
the models are estimated with time and federal state fixed effects. Column (1) of the above-
mentioned table shows the results derived from an OLS estimation in a sample of 804
mothers. The coefficient of interest is the one of individual formal child care usage — the
binary variable that equals one if a mother’s child attends formal care. This coefficient is

positive but not statistically significant.
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It can be argued that formal child care usage is endogenous. A possibility to deal with reverse
causation and also with possible omitted variable bias is to apply an instrumental variables
estimator. Individual formal child care usage is instrumented by local child care usage rates.
The first stage is estimated as a probit model since the first stage dependent variable is
binary; the results are shown in column (4). The instrument shows the expected positive sign
and proves to be statistically significant at the 1 % level; the first stage pseudo R? equals 0.18.
The results of the ensuing IV estimation are shown in column (3). Note that the coefficient of
formal child care usage increases markedly as compared to the OLS specification but remains
statistically insignificant. The instrument’s first stage F-statistic is 16.2 which is above the
rule of thumb threshold 10, implying that the instrument is not weak and the statistical

insignificance of the IV coefficient cannot be attributed to instrument weakness.

The striking difference between the OLS and IV coefficients can also be observed with
regard to maternal physical health and mother-child interaction (see below). At least part of
this difference may be attributed to the OLS coefficient representing an average treatment
effect (ATE) while the IV coefficient measures a local average treatment effect (LATE). As
argued above, the effect of formal child care usage on maternal health and mother-child

interaction should be more pronounced for a “marginal” user than for an “average” user.

Moreover, we estimate the reduced form parameters. (See column (2) of Table 2.) The
reduced form coefficient of the local formal child care usage rate turns out to be statistically
insignificant. Altogether, the results presented in Table 2 suggest that within the sample
analysed, there is no statistically significant impact of formal child care usage on maternal
mental health. Mothers whose children attend formal care do not differ significantly in terms
of their score on the mental component summary scale from those whose child is not in
formal care. This is supported by the low goodness of fit measures of the regression analyses

in columns (1) and (3). Even though the effect of formal child care usage on maternal mental
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health is not statistically significant at conventional levels, it is likely to be positive as 70 to

80 % of its 95 % confidence interval cover positive values.

With regard to the covariates, some of the regional control variables are statistically
significant. Mothers appear to score higher on the mental component summary scale if they
live in a district where a large proportion of the female population is quite young.
Furthermore, mothers seem to enjoy better mental health when living in a district where both
female employment and unemployment rate are low. However, the covariates’ coefficients
might not be causal effects as the models are not specified in a way so that they necessarily
resemble causal effects but, rather, the covariates are included in the models in order to get

causal effects of the coefficient of interest, i.e., individual formal child care usage.
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Table 2: Regression Results — Maternal Mental Health

Dependent variable

Maternal mental health

Individual formal
child care usage

(1) @) ©) (4)
oLS Reduced form IV 1% stage probit
Individual formal 0.626 5.056
child care usage (0.79) (4.18)
Local child care 1121 0.806*+
usage rate (1.426) (0.20)
Individual controls  Immigration 0.775 0.688 1.153 -0.284*
background (0.98) (0.980) (1.05) (0.13)
Mother's age (in -0.036 -0.041 -0.098 0.035
years) (0.54) (0.536) (0.60) (0.07)
Mother's age -0.001 -0.001 0.000 -0.001
squared (in years) (0.01) (0.007) (0.01) (0.00)
Mother married 1.436 1.389 1.501 -0.064
and cohabiting (0.97) (0.963) (0.99) (0.13)
Child's age (in -0.017 -0.028 -0.050 0.010*
months) (0.02) (0.029) (0.04) (0.00)
N 0.434 0.457 -0.002 0.273*
University Degree
(0.88) (0.878) (0.98) (0.14)
Childis female 0.986 0.963 1.200 -0.164*
(0.72) (0.710) (0.75) (0.10)
Regional controls  Unemployment -0.301 -0.295 -0.374* 0.053*
rate (0.20) (0.195) (0.21) (0.03)
_— 115.967 107.844 115.827 -1.737
Net migration rate
(130.22) (131.071) (133.36) (16.75)
Female population 68.609* 67.106 82.216* -8.665
aged 20-49 (40.83) (40.937) (42.97) (5.76)
Female population 47.432 45,784 57.380 -6.792
aged 65+ (34.44) (34.510) (35.80) (4.95)
Feriily rae 0.115 0.120 0.155 -0.016
(0.15) (0.150) (0.16) (0.02)
Female -6.44* -6.348 -7.263* 0.496
employmentrate (3.85) (3.880) (3.91) (0.56)
C 5.607 6.907 -2.934 5.152
onstant
(32.72) (32.835) (35.53) (4.55)
N 804 804 804 804
Prob.> F 0.1076 0.1066 0.1253
R2 0.0479 0.0479 0.0086
Prob. > chi2 0.0000
Pseudo R? 0.1819

Notes: standard errors are in parentheses
*** statistically significant at the 1 % level
** statistically significant at the 5 % level
* statistically significant at the 10 % level

Source: authors’ calculations
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Maternal mental health does not seem to be affected by whether a mother relies on formal
child care or not. Things look different with regard to mothers’ physical health. All of the
estimated models in Table 3 are statistically significant at the 1 % level. The coefficient on
individual formal child care usage is not significant in the OLS model in column (1). It is,
however, statistically significant at the 5 % level in the IV model in column (3). This model
predicts that mothers whose children attend formal care score about 7.4 points lower on the
physical component summary scale than others, i.e., they are in a worse physical condition.
The magnitude of this effect equals more than two standard deviations. Looking at the first
stage probit estimates in column (4), the instrument’s coefficient is statistically significant at
the 1% level (its F-statistic is 13.7) and has the expected positive sign. The first stage
regression shows a pretty high pseudo R2 which equals 18.8 %. Consequently, instrument
relevance is fulfilled. One further aspect is worth mentioning. No R? is reported in the IV
model in column (3), which happens in case the goodness of fit measure is negative.
However, this should cause no trouble as the R? has no straightforward interpretation in IV
models.”® The findings of the IV model are supported by the reduced form in column (2),

which suggests that child care indeed influences maternal physical health.

Again, some statistically significant covariates deserve to be mentioned briefly. It turns out
that mothers who hold a university degree and those whose child is female enjoy better
physical health than others. Furthermore, the models reveal that the influence of a mother’s
age on her physical condition follows an inverted u-shape. The models in columns (1) to (3)

predict that physical health improves up to the age of 28 and deteriorates afterwards.

% For details, see Wooldridge (2006, pp. 520-521).
21



Table 3: Regression Results — Maternal Physical Health

Individual formal

Dependent variable Maternal physical health chid care usage
1) v ©) (4
oLS Reduced form v 1°' stage probit
Individual formal -0.401 -7.428%
child care usage (0.55) (3.35)
Local child care -1.873* 0.776**
usage rate (1.056) (0.21)
Individual controls  Immigration 0.046 0.072 -0.512 -0.271*
background (0.72) (0.729) (0.83) (0.13)
Mother's age (in 0.683* 0.81% 0.736* 0.016
years) (0.31) (0.308) (0.33) (0.07)
Mather's age -0.012%+ -0.014% -0.013* 0.000
squared (in years) (0.00) (0.004) (0.00) (0.00)
M other married -0.700 -0.610 -0.799 -0.058
and cohabiting (0.67) (0.675) (0.77) (0.13)
Child's age (in -0.017 0.008 0.035 0.011**
months) (0.02) (0.022) (0.03) (0.00)
. 1512+ 1.633 2.195%* 0.279*
University Degree
(0.67) (0.672) (0.83) (0.14)
Child is emale 0.977* 1.054* 0.599 -0.186*
(0.50) (0.503) (0.58) (0.10)
Drinking alcohol -0.107 -0.206 -0.252 -0.064
regularly (0.97) (0.972) (1.10) (0.22)
Smoki -0.944 -1.192* -0.715 0.100
moking
(0.66) (0.650) (0.74) (0.12)
Regional controls  Unemployment 0.141 0.151 0.253 0.051*
rate (0.15) (0.149) (0.18) (0.03)
Netmiarai 39.427 60.693 37.794 -8.981
et migration rate
(100.10) (97.582) (111.99) (16.75)
Female population 19.007 17.631 -1.489 -8.044
aged 20-49 (31.36) (31.292) (36.74) (5.75)
Female population 3.713 2.344 -10.559 -6.060
aged 65+ (26.85) (26.736) (30.74) (4.93)
Feriily rate 0.015 -0.001 -0.049 -0.016
(0.12) (0.106) (0.12) (0.02)
Female -3.881 -4.098 -2.527 0.498
employmentrate (3.14) (3.120) (3.64) (0.56)
C 40.744 41.373* 49.531* 5.909
onstant
(25.13) (25.026) (29.40) (4.56)
N 803 803 803 803
Prob. > F 0.0000 0.0000 0.0001
R2 0.0823 0.0769
Prob. > chi? 0.0000
Pseudo R2 0.1879

Notes: standard errors are in parentheses
*** statistically significant at the 1 % level
** statistically significant at the 5 % level
* statistically significant at the 10 % level

Source: authors’ calculations
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Turning to mother-child interaction, the results are mixed. At first, the influence of formal
child care on the interaction index described in the previous section is assessed. The
corresponding results are provided in Table 4. The simple ordinary least squares regression
model reported in column (1) explains 22 % of the variation in the data. The coefficient of
interest is positive but not statistically significant. Formal child care usage, on average, does
not seem to impact mother-child interaction. The picture changes, though, once an

instrumental variables estimator is applied.

The instrumental variables estimation in column (3) again follows the procedure described by
Wooldridge (2002, pp. 623), where the binary nature of the first stage dependent variable
individual formal child care usage is taken into account. Here too, the estimated impact of
formal child care on mother-child interaction is positive. What is more, the coefficient on
formal child care usage is statistically significant at the 10 % level. The 1V model predicts
that placing her child in care makes a typical mother score 0.11 points higher on the
interaction index, which amounts to 1.8 standard deviations. A look at the first stage
regression of individual formal child care usage on the instrument and covariates in column
(4) confirms that the instrument is statistically significant at the 1 % level (with an F-statistic

of 29.2) and has the expected positive sign.

It seems that the OLS model either suffers from endogeneity of individual formal child care
usage or from omitted variable bias. Using an IV estimator instead, the results look quite
different and the model predicts a positive (causal) effect of individual formal child care
usage on mother-child interaction as measured by the mother-child interaction index. The
reduced form coefficient of the local child care usage rate lies in between the OLS and IV
estimates (see column (2)) and is statistically significant at conventional levels, supporting

the validity of our IV approach.
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Table 4: Regression Results — Mother-Child Interaction Index

Dependent variable

M other-child interaction index

Individual formal
child care usage

@) ) ) )
OLS  Reducedform IV 1" stage probit
Individual formal 0.004 0.108*
child care usage (0.012) (0.059)
Local child care 0.045+ 0.794%
usage rate (0.018) (0.147)
Individual controls Immigration -0.003 -0.004 0.002 -0.155
background (0.017) (0.017) (0.017) (0.110)
Mother's age (in -0.003 -0.004 -0.006 0.079
years) (0.008) (0.008) (0.008) (0.056)
Mother's age 0.000 0.000 0.000 -0.001
squared (inyears) |  (0.000) (0.000) (0.000) (0.001)
Mother married 0.011 0.010 0.015 -0.141
and cohabiting (0.014) (0.014) (0.015) (0.105)
Number of children| -0.017** -0.018*** -0.013* -0.147%*
in the household (0.006) (0.006) (0.006) (0.039)
Child's age (in -0.005"*  -0.005"*  -0.005%* 0.014%*
months) (0.000) (0.000) (0.002) (0.003)
Good / excellent 0.044%+ 0.044x+ 0.044%* 0.003
maternal health (0.012) (0.012) (0.012) (0.101)
o -0.011 -0.011 -0.020 0.274%
University Degree
(0.012) (0.012) (0.014) (0.107)
Childis female 0.026* 0.027% 0.027% -0.028
(0.010) (0.010) (0.010) (0.072)
Regional controls Female 0.001 0.001 0.000 0.023
unemploymentrate]  (0.003) (0.003) (0.003) (0.024)
Net miarat 1771 1431 2.178 -21.932*
et migration rate
(1.579) (1.591) (1.629) (13.140)
Female population 1.06* 1.068* 1.098* 0.044
aged 20-49 (0.572) (0.570) (0.606) (4.530)
Female population 0.780 0.776 0.91* -3.082
aged 65+ (0.509) (0.508) (0.540) (3.906)
. 0.001 0.001 0.002 -0.023
Fertity rate (0002)  (0002) (0002  (0.016)
Female -0.111* -0.111* -0.105* -0.197
employmentrate (0.060) (0.060) (0.061) (0.453)
Constant 0.194 0.187 0.119 1.120
(0.467) (0.466) (0.492) (3.597)
N 1401 1401 1401 1401
Prob. > F 0.0000 0.0000 0.0000
R2 0.2221 0.2252 0.1709
Prob > chi? 0.0000
Pseudo R2 0.1886

Notes: standard errors are in parentheses
*** statistically significant at the 1 % level
** statistically significant at the 5 % level
* statistically significant at the 10 % level

Source: authors’ calculations

24



Although the covariates in Table 4 should not be given a causal interpretation, some of those
that are statistically significantly different from zero deserve to be mentioned briefly. A
closer look shows that the more children a mother has, the lower she scores on the interaction
index, but she scores higher if her considered child is female. The same applies to mothers
who report enjoying good or excellent health. Moreover, the interaction index is higher the
younger the child is. Probably, older children start to interact more with friends and less and

less with their parents.

These results suggest that formal child care usage does indeed influence mother-child
interaction positively. Nevertheless, the interaction index is comprised of many separate
interaction indicators, and the influence of formal child care usage on mother-child
interaction may vary over the different indicators. Thus, the indicators which make up the
index are examined separately in turn. Again, for each indicator an OLS and an IV model are
estimated. Now not only the instrument is binary but the dependent variable is too. However,
even though the second stage dependent variables are binary in these regressions, the second
stage of the IV regressions is estimated using a plain OLS instead of a probit approach.
Firstly, the results are easier to interpret when running the second stage as OLS. Secondly,
and most importantly, two-step estimators with a probit second stage require strong
assumptions, e.g., continuity of the endogenous regressor — an assumption that is violated in
the present case. So the second stage of the IV regression needs to be estimated using an OLS
estimator. To facilitate comparisons between the 1V regressions and the regressions of the
single interaction indicators on individual formal child care usage and covariates, the latter

are also run as OLS estimations, i.e., linear probability models are estimated."* This gain in

1 One possibility to facilitate comparison between OLS and probit models is to convert the
OLS estimates into marginal effects using rule of thumb conversion factors provided by
Amemiya (1981, p. 1488). However, this procedure has the drawback that, when
converting the 1V estimates obtained in the second stage OLS regression to marginal
effects so they can be compared to probit estimates (obtained from a regression of the
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convenience when estimating a linear probability model has to be weighed against a loss of

precision because the binary nature of the dependent variable is disregarded.*?

12

dependent variable on the endogenous variable and covariates), it is not clear anymore,
which effect is estimated by the IV estimator. The IV estimator produces a kind of
marginal effect anyway (the local average treatment effect in this case), so it is not clear
how the results should be interpreted once converted to marginal effects.
Due to this, the model could theoretically predict a probability of individual child care
usage that is negative or greater than one. In addition, only constant marginal effects are
estimated in a linear probability model. With regard to the interpretation of the results, this
means that, e.g., a switch from non-usage to usage of formal child care has the same effect
on mother-child interaction for everybody — regardless of whether the probability of a
particular mother interacting very much with her child is high or low.
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Table 5: Regression Results — Mother-Child Interaction Indicators

Panel A:
Dependent variable Shopping Singing Story telling/reading
@ v ©) 4 () (6)
OLS v OLS 1Y OLS 1Y
Individual formal -0.137* -0.197 0.079** 0.131 0.049* -0.025
child care usage (0.000) (0.152) (0.027) (0.130) (0.020) (0.104)
Individual controls Immigration -0.036 -0.039 -0.076* -0.074* -0.044 -0.047
background (0.045) (0.046) (0.042) (0.042) (0.035) (0.036)
Mother's age (in -0.032* -0.031* 0.020 0.018 0.013 0.015
years) (0.017) (0.018) (0.021) (0.021) (0.014) (0.015)
Mother's age 0.000* 0.000* 0.000 0.000 0.000 0.000
squared (in years) |  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Mother married 0.006 0.004 0.12%* 0.112% 0.052* 0.048*
and cohabiting (0.035) (0.036) (0.034) (0.035) (0.028) (0.029)
Number of children|  0.001 -0.002 -0.022 -0.019 -0.035%*  -0.039%
in the household (0.014) (0.015) (0.017) (0.018) (0.012) (0.013)
Child's age (in -0.002# -0.002 -0.006%*  -0.007++ -0.001 0.000
months) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Good / excellent 0.106%*  0.105%* 0.079* 0.079* 0.025 0.024
maternal health (0.033) (0.033) (0.031) (0.031) (0.024) (0.024)
A -0.137%  .0.132# | 0.071* 0.066* 0.114%*  (.121**
University Degree
(0.033) (0.037) (0.032) (0.034) (0.020) (0.023)
Chid i 0.024 0.023 0.106**  0.106** 0.015 0.015
ild is female
(0.026) (0.026) (0.025) (0.025) (0.019) (0.019)
Regional controls  Unemployment 0.007 0.007 -0.004 -0.005 -0.006 -0.006
rate (0.008) (0.008) (0.007) (0.007) (0.006) (0.006)
_ 9.582% 9.350% -2.526 -2.321 -0.859 -1.149
Net migration rate
(4.518) (4.580) (3.730) (3.751) (3.718) (3.688)
Female populaton | 4.856** 4,835+ 1.394 1.413 -0.143 -0.170
aged 20-49 (1.631) (1.626) (1.385) (1.388) (1.085) (1.086)
Female populaon | 4.024**  3.950** 0.843 0.908 -0.422 -0.514
aged 65+ (1432) (1441 | (1.205)  (1.221) | (0.954)  (0.953)
Ferily rate 0.006 0.005 0.003 0.004 -0.002 -0.003
(0.006) (0.006) (0.005) (0.005) (0.004) (0.004)
Female -0.392%*  -0.396"* -0.175 -0.172 -0.004 -0.008
employmentrate (0.159) (0.158) (0.142) (0.142) (0.122) (0.123)
-2.864%  -2.821%* -0.336 -0.374 0.968 1.022
Constant
(1.281) (1.280) (1.106) (1.111) (0.865) (0.867)
N 1401 1401 1401 1401 1401 1401
Prob. > F 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R? 0.1211 0.1184 0.1151 0.1125 0.0735 0.0647
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Panel B:

Dependent variable Playground visits Watching television
(7) G ©) (10)
OLS vV OLS vV
Individual formal -0.022 0.312* -0.001 0.302*
child care usage (0.03) (0.17) (0.03) (0.16)
Individual controls Immigration 0.086* 0.100%* -0.007 0.006
background (0.04) (0.05) (0.05) (0.05)
Mother's age (in -0.04* -0.049* 0.007 -0.001
years) (0.02) (0.02) (0.02) (0.02)
Mother's age 0.000 0.001* 0.000 0.000
squared (inyears) |  (0.00) (0.00) (0.00) (0.00)
Mother married -0.033 -0.019 -0.037 -0.024
and cohabiting (0.04) (0.04) (0.04) (0.04)
Number of children]  -0.010 0.005 -0.024 -0.010
in the household (0.02) (0.02) (0.02) (0.02)
Child's age (in -0.003**  -0.005** | 0.003** 0.000
months) (0.00) (0.00) (0.00) (0.00)
Good / excellent 0.047 0.049 -0.025 -0.023
maternal health (0.04) (0.04) (0.04) (0.04)
N -0.035 -0.066 -0.209*  -0.238**
University Degree
(0.04) (0.04) (0.04) (0.04)
Childis female -0.020 -0.016 -0.031 -0.028
(0.03) (0.03) (0.03) (0.03)
Regional controls  Unemployment 0.011 0.008 0.006 0.004
rate (0.01) (0.02) (0.02) (0.02)
S 2479 3.787 4.219 5.406
Net migration rate
(4.94) (5.10) (4.62) (4.86)
Female population 1.446 1.569 -0.845 -0.734
aged 20-49 (1.69) (1.76) (1.64) (1.75)
Female population 0.986 1.402 -0.864 -0.486
aged 65+ (1.46) (1.54) (1.40) (1.52)
. 0.01* 0.013* -0.011* -0.007
Fertlly rate ©00)  (0on | ©oy (o1
Female -0.179 -0.160 -0.023 -0.005
employmentrate (0.17) (0.17) (0.16) (0.17)
Constant 0.104 -0.139 1.594 1.373
(1.34) (1.39) (1.30) (1.40)
N 1401 1401 1401 1401
Prob.>F 0.0000 0.0000 0.0000 0.0000
R2 0.0698 0.0784 0.0033

Notes: standard errors are in parentheses
*** statistically significant at the 1 % level
** statistically significant at the 5 % level
* statistically significant at the 10 % level

Source: authors’ calculations
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Table 5 shows only those models in which the variable capturing formal child care usage is
statistically significant in at least one regression model, i.e., either in the OLS model or in the
IV model. Again, the IV models are estimated using the procedure with the manual probit
first stage fitted values as an instrument, as elaborated on above. Results from those models
in which the child care variable is neither significant in the OLS nor in the IV regression are

available upon request.

In Table 5, all the models are estimated using the same number of observations. The only
difference between the models in columns (2), (4), (6), (8) and (10) is the respective
dependent variable. Therefore, the first stage probit model is the same for all of the IV
models shown in this table. Also, the first stage probit model is the same as for the models
employing the interaction index as the dependent variable — this first stage probit model is
shown in column (4) of Table 4. As discussed before, the instrument satisfies the relevance
condition, so that there is no need to be concerned about a weak instrument. All the models
presented in Table 5 are highly statistically significant (see Prob. > F, which is always equal
to 0.0000) and explain between 0.3 and 12.1 % of the variation in the data. It should be borne
in mind, though, that R? is not a particularly meaningful goodness of fit measure in linear
probability models. In column (8), it is even suppressed in the output which occurs in case R?

is negative.

The OLS regression in column (1) in Table 5 shows that mothers who place their child in
formal child care take him or her shopping less often. In fact, the probability that they take
their child shopping daily or several times a week falls by almost 14 percentage points if the
child attends formal child care, the effect being statistically significant at the 5 % level. Once
individual formal child care usage is instrumented by local formal child care usage rates (see
column (2)), the coefficient increases by 6 percentage points but becomes statistically

insignificant at conventional levels.
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The simple OLS regression of the frequency a mother sings to her child is reported in column
(3). It reveals that mothers placing their child in formal care sing to him or her more often;
the relevant coefficient is statistically significant at the 1 % level. The probability of her
singing to the child daily or several times a week increases by almost 8 percentage points if
her child is placed in formal care. However, this effect turns insignificant in the IV regression
presented in column (4) — it seems as if the plain OLS regression suffers from endogeneity or
omitted variable bias. Maybe mothers who are prone to place their child in day care have
some unobserved characteristics which also make them more likely to sing to their child. The
same result is found for the frequency a mother tells her child stories or reads to him or her:
The OLS model in column (5) predicts that mothers whose children attend formal care are by
5 percentage points more likely to perform this activity often than other mothers. This effect
is statistically significant at the 5 % level; but, once more, it becomes insignificant in the IV

model (see column (6)).

When looking at the frequency of a mother taking her child to the playground and the
frequency of watching television together with her child, the reverse pattern is found. In the
OLS regressions in columns (7) and (9) no significant impact of formal child care usage on
the respective mother-child interaction indicator is found. In contrast, the corresponding 1V
estimates shown in columns (8) and (10) do reveal a statistically significant (at the 10 %
level) impact of formal child care usage on interaction frequency. Mothers whose child
attends formal care are 31 percentage points more likely to take their child to the playground
either daily or a couple of times per week and roughly 30 percentage points more likely to
watch television with him or her frequently. Again, the OLS regressions seem to suffer from
omitted variable bias, but this time the confounding factors obfuscate the influence of

individual formal child care usage on the frequency of going to the playground and watching
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television together. The statistically significant impact of individual formal child care usage

on these mother-child interaction indicators is only revealed in the 1V regressions.

In general, in Table 5, the coefficients estimated by the IV approach differ from the OLS
estimates. Presumably, the OLS models are estimated inconsistently because of reverse
causality or omitted variable bias. The difference in the magnitude of the estimates delivered
by OLS and IV may also be due to the two estimators producing different effects: In general,
the OLS estimator delivers average treatment effects, while the IV estimator only delivers
average treatment effects under strong assumptions. In the present context, the IV estimator
delivers local average treatment effects instead, as explained in the previous section.
Presumably, part of the difference between OLS and IV results is due to OLS estimating

average and IV estimating local average treatment effects.

Felfe and Lalive (2011) argue that formal child care facilities facing excess demand assign
slots to those children who were put on the list early. Also, children may jump the waiting list
depending on the working status of their parents. This system favours children of families
with a privileged socio-economic status, who are more likely to sign up their child early and,
therefore, face a higher probability of being assigned a slot. Expanding local formal child
care slots (due to data availability presently approximated by local formal child care usage
rates) then also enables socio-economically unprivileged families to place their children in

formal care (cf. Felfe and Lalive 2011, pp. 8 and 18).

The average treatment effect resulting from the OLS estimation would thus be the effect of
formal child care usage on families with a rather privileged socio-economic status, whereas
the local average treatment effect resulting from the IV estimation would be its effect on
mothers with a rather unprivileged socio-economic background. Comparing the results of the
OLS and the corresponding IV estimates in Table 5 suggests that the effect of placing their
child in formal care is much higher for mothers who would not per se place their child in
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formal care, but only do so as a consequence of increasing local formal child care rates (e.g.,
because coverage is expanded by creating more slots). For example, in the case at hand it
seems that formal child care usage reduces the probability of a mother taking her child

shopping often by more if she is a “marginal user” of child care.

Again, the covariates’ coefficients should be interpreted rather conservatively as they might
not be estimated consistently. Nevertheless, some statistically significant covariates are worth
mentioning. OLS and IV regressions show that the probability a mother reads to her child
very often decreases the more children she has. Conversely, the probability of her reading and
singing to her child increases if she is married and cohabiting with her spouse and her child is
female. Women are more likely to take their children to the playground but less likely to sing
to them if they have an immigration background, i.e., they immigrated to Germany after
1948. Moreover, the probability a mother takes her child to the playground frequently
decreases with maternal age whereas the probability of frequent singing or shopping
decreases with her child’s age. What is more, married women cohabiting with their spouse
are more likely than others to sing or read to their child more often, as are mothers who hold
a university degree. On average, the probability of a mother taking her child shopping often is
lower if she is a university graduate whereas the probability of her singing or telling stories to
the child frequently increases. Also, mothers holding a university degree are less likely to
watch television with their child frequently. Mothers rating their current health status as
predominantly positive are more likely to take their child shopping and to sing to him or her

on a regular basis.

In the regression analyses for the remaining interaction variables, formal child care usage
turns out to be statistically insignificant. Taken together, in several regressions child care
does not have a statistically discernible effect on mother-child interaction. Part of this result

may be due to the fact that the dependent variables only contain information on how often a
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specific activity is performed. As elaborated on in the previous section, this information is
used to create binary variables indicating whether an activity is performed often or seldom /
not at all. However, the information at hand may be too imprecise to produce statistically

significant results with regard to many mother-child interaction indicators.

In order to examine the sensitivity of the estimation results presented in the previous section
with regard to the respective model specification, we ran robustness checks to bolster the
reliability of these results. In particular, we carried out three specification checks: Firstly, we
entered all continuous independent variables in the OLS and IV with a first stage probit
estimation models presented in this section in logarithms. Secondly, we checked if the results
varied markedly when the first stage of IV models was estimated with an OLS estimator
instead of the probit estimator used above. Overall, these analyses suggest that the results

presented in this section are robust to these alterations.

Thirdly, we reran all regression analyses solely for either 2-3 year olds, the Western part of
Germany, or 2-3 year olds in the West: One might argue that the supply of child care slots (as
proxied by local formal child care usage rates) only influences individual formal child care
usage in case of excess demand (cf. Felfe and Lalive 2012, p. 3). If there are no supply
constraints, parents are free to place their child in formal care or not. According to this
argument, our instrument would only be valid considering the Western part of Germany
since, due to historic reasons, the demand for child care slots is usually met by the supply of
slots in the East. Mostly, demand is also met by supply in the West for 5-6 year olds. This is
why specification checks are carried out using the three different sub-samples named above.
Basically, the results found in this section hold when considering these sub-samples only,
although the coefficients are estimated less precisely which may be due to the reduced

number of observations. The corresponding results are available on request.
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5 Conclusion

The present paper examines how placing their children in formal day care affects mothers’
mental and physical health and mother-child interaction. Both maternal health and mother-
child interaction in turn influence child outcomes. Therefore, it is important to assess the

impact of formal child care usage on mothers’ health and interaction with their children.

The results indicate that maternal mental health is not affected by whether the child attends
formal care or not in all model specifications. A different pattern emerges concerning
maternal physical health. The specification employing an IV estimator yields a statistically
highly significant influence of individual child care usage on the corresponding mother’s
physical health. The coefficient has a negative sign and is of considerable size compared to
the remaining coefficient estimates in this model. In short, mothers’ physical condition seems
to suffer from their children attending formal care. It should be borne in mind though that this

estimate represents a local average treatment effect.

With regard to mother-child interaction, the influence of individual formal child care usage
on an interaction index is assessed. The coefficient of interest is statistically significant in the
IV model where individual child care usage is instrumented by local formal child care usage
rates. To get a more differentiated picture, the indicators making up the interaction index are
each examined separately. For five of them, either the OLS or the IV estimate of the effect of
individual formal child care usage is statistically significant: A mother whose child attends
formal care takes him or her shopping significantly less often, but takes him or her to the
playground more frequently. Moreover, those mothers usually sing to their children, tell or
read stories to them and watch television together with them more often than mothers whose

child is not placed in formal child care.

Overall, the results call for further investigations. As discussed above, the coefficient on

individual formal child care usage in the regression model analysing maternal physical health
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is of considerable magnitude. Additionally, the sign of this coefficient is negative, which
raises the question as to the reasons for this negative impact of formal child care usage on
mothers’ physical condition. Furthermore, it might be enlightening to examine mother-child
interaction with a data set containing more precise indicators and information on mother-
child interaction. The present data set allows assessing the quantity dimension of interaction
only. Nonetheless, the quality dimension of interaction is no less important and will need to
be considered in future analyses. In order to extract more results from the SOEP data set, also
another instrument could prove to be successful as well. Due to the work that still needs to be
done in this field, further research is needed to make giving advice on family policies

possible.
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