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Abstract

Although it is recognized that parental time is a strong determinant of child develop-
ment, little is known about heterogeneity across the effects of parental time. Using the
Longitudinal Survey of Australian Children, I model the cognitive and socio-emotional
skills production functions for children born in 1999-2000, from 4 to 11 years old, using,
among others, a cumulative value-added and a generalized method of moments model.
I find that the effect on children’s verbal and socio-emotional skills of time spent on
educational activities with the father is smaller than that with the mother or both par-
ents together. For socio-emotional skills, this difference seems to be driven by fathers

who spend little time with their children.
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1 Introduction

This paper aims to improve our understanding of the formation of children’s cognitive and
socio-emotional skills, by allowing parental time to be multi-dimensional. Current literature
has focused on maternal time or has considered parental time as a monolithic block, so far
neglecting heterogeneity across the effects of parents’ time investments. I estimate the pro-
duction function of child development distinguishing the effect of time spent with the mother
only, the father only, and both parents together.

The question of heterogeneity across parental time is of particular interest, given the re-
cent changes that have overturned the breakdown of parental time (Bianchi 2011). OECD
(Organization for Economic Co-operation and Development) countries have seen a dramatic
increase in women’s employment, rising from 40% in 1960 to 60% today. This may have trans-
lated into a substitution of maternal time by paternal time (Hsin & Felfe 2014). Conversely,
divorce rates have also increased, leading to an increase in the proportion of children living
in single-parent families. Those children spend on average less time with their non-custodial
parent, generally the father, and more time with their custodial parent, who is generally the
mother (Le Forner 2020b).

In the last few decades, a number of studies have shown that both cognitive and socio-
emotional skills are strong predictors of later life outcomes.! Researchers have therefore
investigated the potential determinants of these skills during childhood and point out that
children’s cognitive and socio-emotional skills are strongly influenced by their family back-
ground.” Given these large effects of family background, the growing interest in interac-
tions between parents and their children suggests that parents’ time investments could be
even more productive than material investments (expenditures), especially in early child-

hood.? The literature has used indirect measures of time investments, such as childcare

!This includes Carneiro et al. (2003); Cawley et al. (2001); Cobb-Clark et al. (2019); Conti et al. (2010);
Cunha & Heckman (2007); Fleche et al. (2019); Heckman et al. (2006); Layard et al. (2014); Lindqvist &
Vestman (2011); Lundborg et al. (2014).

2See for example Aslund & Grénqgvist (2010); Black et al. (2010, 2018); Briole et al. (2020); Carneiro et
al. (2013); Dahl & Lochner (2017); Ermisch & Francesconi (2001); Fletcher & Wolfe (2016); Francesconi et
al. (2010); Le Forner (2020a); Macmillan & Tominey (2019); Silles (2010).

3See for example Cunha & Heckman (2008); Cunha et al. (2010); Del Boca et al. (2014). See also Caucutt
et al. (2020) for an estimation of the elasticity of substitution between mother’s time and goods, along with
determinants of the relative productivity between these two inputs.



reforms, preschool reforms, or maternal employment,* as well as direct measures of inter-
actions through the time parents spend with their child (Attanasio, Cattan, et al. 2020;
Del Boca et al. 2014, 2017; Del Bono et al. 2016; Fiorini & Keane 2014) or their parenting
style, including the authoritarian behavior of a parent or the affection they show the child
(Cobb-Clark et al. 2019; Doepke et al. 2019; Doepke & Zilibotti 2017; Fiorini & Keane
2014; Kim et al. 2018).

However, little is known about the potentially different effects of time spent with the mother,
with the father or with both parents on children’s development, despite evidence in the psy-
chological literature of differences across the father’s and mother’s role in child development.
Mothers tend to adopt the role of secure base, while fathers tend to adopt the role of the
challenging companion (Craig 2006; Grossmann et al. 2002). Moreover, since mothers spend
on average more time with their children than fathers, we would also expect that in the pres-
ence of a non-linear effect of parental time, the effect of time spent with the father should
differ from that with the mother (Fort et al. 2020). Time spent with both parents together
may also have a different effect from time spent with only one of them, which may increase
the quality of relationships within the family (Cox & Paley 2003; Deal et al. 1999), and
parents may adopt different behaviors toward the child when they are together (see Section
2 for further details).

The present paper makes several important contributions to the existing literature. First,
I provide robust estimates of the distinct impacts of mother-only, father-only, and joint
parental time investments on children’s development, and test whether they significantly dif-
fer. Second, I explore whether the effects of mother’s parenting style differ from the effects of
father’s. Third, I show how these effects are heterogeneous across parents’ education levels,
and child gender. Fourth, to properly compare the effects of maternal and paternal inputs—
which differ significantly in their magnitude—I account for non-linear and complementarity
effects. Such non-linear effects can emerge from the fact that the productivity of parental
time may increase as trust is being built with the child, or as the parent learns by doing.

Conversely, parental time may decrease because of fatigue or by frictions in the case of learn-

4See for example Agostinelli & Sorrenti (2018); Bernal (2008); Cornelissen et al. (2018); Fort et al. (2020);
Haaland et al. (2013); Nicoletti et al. (2020).



ing difficulties.

To the best of my knowledge, two papers are close to my analysis. Del Boca et al. (2017)
considers both time spent with the mother and time spent with the father in estimating the
effect of parental time on children’s cognitive skills, but they focus on cognitive skills and
ignore time spent with both parents together. Hence, their definition of time spent with the
father partly reflects time spent with both parents together.” Cano et al. (2019) considers
the multi-dimensional nature of parental time, but they focus on verbal skills and ignore the
possibility of feedback effects (Andrabi et al. 2011; Del Bono et al. 2016; Nicoletti & Tonei
2020) — e.g. parents may adapt their investment to variation in their children’s skills.

To investigate the potential heterogeneity across the effects of parental time on children’s
development, I exploit the rich information provided in the Longitudinal Study of Australian
Children (LSAC). Since 2004, it has followed children born between March 1999 and Febru-
ary 2000. It collects time-use diaries for very young children, along with measures for both
cognitive and socio-emotional skills, and a rich set of information on parental inputs and
other socio-demographic controls. The main identification challenge is to distinguish a sim-
ple correlation between inputs and outcomes from a causal impact. According to Fiorini &
Keane (2014), endogeneity has three sources: 1) omitted variables such as unobserved child
ability; 2) reverse causality, — e.g., spending more time reading may foster a child’s read-
ing test score, but higher abilities (or a higher learning speed) in reading may also lead to a
greater interest in reading; and 3) measurement errors in outcomes and amount of time spent
on the activity. To tackle these issues, I consider three strategies commonly adopted in the
literature: the fixed-effect model, the value-added model, and the cumulative value-added
(CVA) model (Del Bono et al. 2016; Fiorini & Keane 2014; Todd & Wolpin 2003, 2007). I
also use a generalized method of moments (GMM) framework to account for heterogeneity
in children’s learning speed and the response of parents’ investments to improvement in their
children’s skills (feedback effects) (Andrabi et al. 2011; Del Bono et al. 2016). For each
model, I summarize the assumptions under which the estimates identify the key parameters

of the production functions for children’s skills.

5 At ages 4-5 years, the time a child spends with the father only represents only 20% of the time the child
spends with at least the father (see Table 3).



My estimation results reveal that there is heterogeneity across the effects of parents’ in-
vestments. For verbal skills and socio-emotional skills, time spent on educational activities
with the father has a smaller effect than time spent with the mother only or both parents
together, and differences are statistically significant using the GMM model. While the es-
timations for cognitive skills do not suggest that the difference between the effects of the
father’s and mother’s parenting style is statistically different from zero, the results indicate
that children’s socio-emotional skills respond more strongly to the mother’s parenting style
than to the father’s.

Next, I investigate whether this arises from a non-linearity of the effect. The results suggest
that the smaller effect found for time spent with fathers on children’s socio-emotional skills,
relative to mothers or both parents together, is partly driven by fathers who spend less than
30 minutes a day with their child. This indicates that parental time becomes more produc-
tive for children’s socio-emotional skills after a certain amount of time spent with the child.
The results suggest a complementarity between time spent on educational activities with the
father and with the mother for cognitive skills. Time spent with the father on educational
activities seems to have a stronger effect on children’s verbal skills and socio-emotional skills
when he spends more time with the mother and the child together.

I further look at whether these effects differ across sub-groups. I find heterogeneity across
gender, but the results do not suggest any own-gender effect. I find little difference in the ef-
fects across the level of parents’ education, except that time spent with both parents together
has a more positive effect on children’s verbal skills if at least one parent has an academic
degree than if no parent has a degree.

The rest of the paper is organized as follows. Section 2 discusses why we would expect
differences across the effects of parents’ investments. Section 3 presents the data and some
descriptive statistics. The estimation procedure is outlined in Section 4. Section 5 presents

the main results. Section 6 provides further evidence. Section 7 concludes.



2 Background

2.1 Paternal Versus Maternal Time

A society’s gender norms may shape the behavior of men and women differently and value
different characteristics for each gender. Because of gender socialization, we would expect
that men and women may adopt different roles in their children’s education. Extensions of
the attachment theory (Ainsworth et al. 1978; Bowlby 1980) show that mothers and fathers
have unique influences on their children’s development that emerge at different stages of its
development (see Palm 2014, for a review of the evolution of the father’s place in the liter-
ature). Mothers tend to adopt the role of secure base and a source of comfort, while fathers
tend to act as a stimulating and challenging play partner (Grossmann et al. 2002). When
children are distressed, for example in the presence of a stranger, they turn to the mother.
However, in distress-free situations, children tend to turn to the father (Lamb 1981). In
most cultures, fathers are perceived to challenge children’s competencies for adaptation to
new elements, adopting the role of the trusted companion; they are reported to be more vig-
orous when they play. Both parents could (and often do) serve both roles. The way parents
balance their security and exploration roles is probably determined by gender norms and
culture (Doepke & Zilibotti 2017; Grossmann et al. 2002). The contribution of time spent
with each parent to children’s skills might differ depending on the role each parent adopts in

the socialization process of their children.

Even if parents adopt the same role in their children’s education, we would expect the
effect of time spent with each parent to differ if there exists a non-linearity in the effect of
time spent with a particular parent. Because of gender norms, or discrimination against
women in the labor market, women and men tend to specialize in domestic work and labor
market work, respectively. Mothers spend on average 40 minutes per day on educational
activities alone with the child when they are 4-5 years old, while fathers spend on average
less than 10 minutes a day alone with their child (see Table 3). If there is a non-linearity in
the effect, such differences might imply differences in the effect of time spent with the mother

relative to that with the father on the child’s development. The effect of time spent with at



least one parent may not be linear for at least four reasons.

First, Fort et al. (2020) suggest that a child learns faster when interacting with a trusted
adult. A child must repeat an activity many times to assess its general or particular validity
(Csibra & Gergely 2009, 2011), but an adult can, instead, inform the child about the general
or particular validity of the activity. However, the child would be willing to believe this adult
only if this adult can be trusted, and then the child would save time and be able to move on to
other experiences. Trusting an adult is likely to depend on the amount of time spent with this
adult; in this case, we expect that the child needs to spend a certain amount of time with the
adult to be able to learn faster with this adult. Second, the more time an adult spends with
children, the better the adult’s knowledge of childcare. This is a common learning by doing
effect. Third, the more a parent interacts with their child, the better the parent’s knowledge
of the child, and hence the better skilled they become in stimulating this particular child.
In principal-agent models, the parent wants to maximize the child’s effort, but they do not
observe the child’s ability or effort. As the interaction is repeated over time, parents learn
about the child’s ability, and it thus becomes easier for them to induce the desired effort
in the child via better-targeted stimuli (Akabayashi 2006; Heckman & Mosso 2014; Seror
2019). Fourth, conversely, we would expect a concave relation if there exists a fatigue effect:
after a certain amount of time spent with the child, we would anticipate that the parent
might become too tired to be able to continue stimulating activities with the child. Studies
exploring the effects of maternity leave reforms on children’s outcomes suggest concavity in
these effects, finding little impact on children’s outcomes when analyzing extensions of already
generous maternity leave benefits (Rasmussen 2010), but strong effects when maternity leave
entitlements were increased from a very low level (Carneiro et al. 2015). As these effects are
driven by maternal time investments, we would therefore expect a concave relation between

such investments and children’s outcomes.

2.2 Time Spent with Both Parents Together

We would expect that time spent with both parents together may have different effects on
children’s skills from time spent with only one parent for at least four reasons (Kalil et al.

2014). First, it may enhance the system of relationships throughout the family (Cox & Paley



2003; Deal et al. 1999). Second, parents may engage in different activities when they are
together rather than alone with the child. For example, parents may be more willing to go
to a park with the child when the other parent is involved. Third, parents may change their
behavior in the presence of the other parent. For instance, they may use different vocabulary
in the presence of another adult than when they are alone with the child. Fourth, it provides
a unique opportunity for the child to learn how adults interact with each other and how they

solve conflicts (Bandura & Walters 1977).

3 Data and Descriptive Statistics

3.1 The LSAC and Estimation Sample

[Table 1 about here.]

The LSACS began in 2004. It follows two cohorts of children, the “K cohort” born between
March 1999 and February 2000 and “B cohort” of children born between March 2003 and
February 2004. Both cohorts have been surveyed seven times, in 2004, 2006, 2008, 2010,
2014, 2016, and 2018. The survey collects a rich set of information about children’s and their
parents’ characteristics, along with measures of child development. Socio-emotional skills
are measured through the Strength and Difficulty Questionnaire (SDQ), completed by the
primary care-giver and by teachers for all waves. Children were administered cognitive skills
tests: the Peabody Picture Vocabulary Test (PPVT) at ages 4 to 9 years and the Matrix
Reasoning Test (MRT) at ages 6 to 11 years. The primary-care giver completes a time-use
diary for both cohorts from waves 1 to 3, and children complete it themselves from age 10
years onward. Table 1 summarizes the type of information that is collected for both cohorts

in each wave.”

6The data are available online: Department of Social Services; Australian Institute of Family Studies;
Australian Bureau of Statistics, 2021, "Growing Up in Australia: Longitudinal Study of Australian Children
(LSAC) Release 9.1 C1 (Waves 1-9)", doi:10.26193/BAA3N6, ADA Dataverse, V3.

"To the best of my knowledge, the only other panel dataset combining time-use diaries and children’s
skills is the Panel Study of Income Dynamics—Child Development Supplement (PSID-CDS). However, the
PSID-CDS is based on a smaller and older sample. The children in it were born between 1987 and 1997 and
followed in 1997, 2002, and 2007. Since time spent with parents is likely to more deeply affect children in
their childhood than in adolescence (Del Boca et al. 2017; Del Bono et al. 2016), the LSAC seems to be a
more appropriate dataset to study the effect of time spent with parents on children’s skills.



Since time spent with parents is likely to more deeply affect children in their childhood than
in adolescence (Del Boca et al. 2017; Del Bono et al. 2016), my estimation sample focuses on
children before the age of 12 years. Since we do not have time-use diaries for this age window
of interest for the B cohort, the analysis focuses on children from the K cohort. Additionally,
the estimation sample includes children who are observed at least one day in the week or in
the weekend.® T keep only complete time-use diaries, following Fiorini & Keane (2014), and
slots between 10 p.m. and 6 a.m. that are coded as missing or “not sure what the child is
doing” are recoded as sleeping time. I also exclude outliers based on time spent sleeping or at
school. Children who are declared as spending less than 6 hours on sleep and the top 1000-
quantile are excluded. Children who go to school for less than 3 hours or more than 13 hours
on a weekday are excluded. The sample is restricted to the observations of control variables.
To avoid losing too much observation in single-parent families, I also include observations for
whom we do not observe the father’s age, his education, or his parenting style, and include a
set of dummies controlling whether these variables are missing. I have 3022 children in the
first wave, 2775 in the second wave, 2512 in the third wave, and 2457 in the fourth wave.
My sample is similar to the initial sample. Second-borns are slightly less represented in my
sample. Not surprisingly, children for whom the main language spoken at home is English

are also more represented. I do not observe other sources of selection.’

3.2 Measuring Child Development
3.2.1 Cognitive Skills

Cognitive skills measure the ability to perform in mental activities. I consider two types of
cognitive skills: verbal and logical. Verbal skills are measured through the PPVT. The child
is asked to point to the picture that best fits the meaning of the verbalized word.'” The

81 also estimate for the first three waves a model including only those children who are observed two days
a week, and this does not affect the results.

9To test whether my sample is selective relative to the initial sample, I estimate a logit regression with
a dummy that equals one if the individual is in my sample, or zero otherwise. Marginal effects are reported
in Table A.1 in the Appendix.

10More precisely, the test consists of 40 items divided into a core set of 20 items, a basal set of 10 items
for children who miss a minimum number of items on the core set, and a ceiling set of 10 items for children
who correctly answer a minimum number of items on the core set. No child would take more than 30 items.
This measure means that we avoid top and bottom coding issues, and hence it avoids truncated distribution



test enables us to measure the child’s knowledge of the meaning of spoken words and their
receptive vocabulary. The PPVT is administered for children aged 4-5 years, 67 years, and
89 years. Logical abilities are measured through the MRT.!' It presents a child with an
incomplete set of pictures (defined by geometric shapes) and asks them to select the picture
that completes the set from five different options. The MRT is administered for children
aged 6-7 years, 8-9 years, and 10-11 years.

3.2.2 Socio-Emotional Skills

Socio-emotional skills are measured through the SDQ, which is a behavioral-screening ques-
tionnaire for children aged about 4 to 17 years and consists of 25 questions. The LSAC pro-
vides the answers of the primary care-giver and the teacher. The answers to these questions
can be used to produce five sub-scales (each consisting of five items) relating to emotional
health, behavioral problems, hyperactivity issues, peer problems, and pro-social behavior.'?
I will consider the total SDQ as my measure of socio-emotional skills, which is the sum of
the first four subscales. I will additionally consider the pro-social subscale as my measure of
social skills. Since recent studies have shown that socio-emotional skills based on the SDQ

reported by the mother are important predictors of later life outcomes (Clark et al. 2019;

of children’s skills.

"The MRT is a test from the Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV) (Wech-
sler  2004). It comprises 35 items of increasing difficulty. Administration of the test should start at a
point specific to a certain age. If a child incorrectly answers either of the first two items from the start-
ing point, the interviewer asks the preceding items (“reversal items”) in reverse sequence until the child
correctly answers two consecutive items, and then goes back to the age-appropriate items and proceeds
with the rest of the test (“reverse administration”). Due to technical difficulties, reverse administration
was not implemented in the LSAC MRT instrument for wave 4. Only 195 children (5%) from the K co-
hort did not answer either of the first two items from the starting point at wave 4, and in this case, all
reversal items were assigned a raw score of 1, regardless of whether the first two administered items were
answered correctly or not. Of them, 179 answered correctly either all items or two consecutive items de-
fined for their age at wave 3. Therefore, I do not expect this measurement error to be large. I test the
model controlling for a dummy indicating whether the child would have needed reverse administration in
wave 4, and it does not change the results (results available upon request). More information is available at
https://growingupinaustralia.gov.au/sites/default/files/data-issues.pdf.

12Three broader sub-scales are sufficient to capture heterogeneity among children: emotional skills, be-
havioral skills, and pro-social skills (Goodman et al. 2010). Emotional skills (or internalizing SDQ) are the
sum of the scores of emotional and peer sub-scales; behavioral skills (or externalizing SDQ) are the sum of
the scores of behavioral and hyperactivity issues. Pro-social behaviors can be used to measure social skills.
See Figure A.1 for a detailed description of the questionnaire and of each sub-scale. Both measures of emo-
tional and behavioral skills go from 0 to 20, and the measure of social skills goes from 0 to 10. Results for
internalizing SDQ and externalizing SDQ are similar; therefore, I report only the estimated coefficients for
the total SDQ.

10


https://growingupinaustralia.gov.au/sites/default/files/data-issues.pdf

Clark & Lepinteur 2019; Layard et al. 2014), I focus on socio-emotional skills reported by
the primary care-giver, generally the mother.'® Scales have been reversed when relevant so
that higher values indicate better outcomes.

Table 2 reports descriptive statistics on children’s outcomes in my sample, by wave. All out-
comes increase with age, except socio-emotional skills, which are more stable across waves 2

to 4.4

[Table 2 about here.]

3.3 Measuring Time Investments

Information about children’s activities is obtained from time-use diaries that collect details
of the activities of the studied child over a day.'” For waves 1 to 3, the primary care-giver
completes a light time-use diary. This contains a list of pre-coded activities from which the
primary care-giver can choose when recording children’s activity patterns in blocks of 15
minutes throughout the day.'® In addition to recording activities, respondents report the
child’s location, mode of travel, if relevant, and other people who are present during the

activity (co-present), also in 15-minute blocks of time. From the age of 10 years, children

13T would lose a lot of observations by looking at socio-emotional skills measured by the teacher, raising
concerns of selection regarding the remaining observations (see Cornelissen & Dustmann 2018). I however
test the sensitivity of my results in section 6.3.2

14Theses measures of children’s skills can be assumed to be age-invariant as defined by Agostinelli &
Wiswall (2016). A measure is age-invariant if two children at different ages would have the same expected
level of measured skill if they have the same level of latent skill. Different versions of the cognitive tests
containing different, although overlapping, sets of items of appropriate difficulty were used; therefore the
scale can be assumed to be age-invariant (Agostinelli & Wiswall 2016; Attanasio, Meghir, & Nix 2020).
These measures of socio-emotional skills are based on the same questionnaire, and we can therefore assume
that they are age-invariant.

15Compared with stylized measures, time-use diaries are less subject to recall errors or report biases due to
overestimation of socially valuable activities (using stylized measures, the total amount of time often exceeds
the 24 hours daily basis). However, this comes at the cost of day-to-day variation bias. Since completing
a time-use diary takes a relatively large amount of time (18 minutes on average, according to Juster et al.
2003), the dataset provides diaries for only one or two days, and therefore, except for routine activities,
time-use information is subject to classical measurement errors due to transitory shocks. For example, if the
family planned to go to Disneyland that day, it is unlikely to be representative of the child’s daily time use.
Fortunately, the data includes information on whether or not the entry was completed on an ordinary day.
Controlling for that, results are similar.

16This type of diary is regarded as an effective way to collect information about daily activities (Lader
et al. 2006). An example of a time-use diary can be found at https://growingupinaustralia.gov.au/
sites/default/files/wb-wil-12-tudk.pdf.
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https://growingupinaustralia.gov.au/sites/default/files/w5-w1-12-tudk.pdf
https://growingupinaustralia.gov.au/sites/default/files/w5-w1-12-tudk.pdf

themselves complete a diary by computer for one day.'” I follow the typology of time invest-
ments given by Fiorini & Keane (2014) and use seven categories of activities: 1- Sleeping, 2-
Daycare or school, 3- Educational activities, 4- General care, 5- Social activities, 6- Media,
and 7- Unknown. Note that the survey focuses on the child’s primary activity. Following
Fiorini & Keane (2014), if two activities are recorded at the same time, I follow the order
of the typology above to define the main activity. For example, if the child is declared to
be watching television (media) while they are eating (general care), this would be coded as
general care.!'®

Table 3 shows the summary statistics for time spent on each activity for a day by age. Time
spent sleeping decreases with age, as does time spent with at least one parent on educational
activities and general care. In contrast, time spent on media and at school increases with age.
Table A.2 in the Appendix reports the mean and the standard deviation for each activity by
type of day (weekday/weekend). Time spent at school is close to zero on weekends. Children
spend on average more time on social activities, educational activities, and general care with
their parents on weekends. The variation for these activities is larger on weekends.

For educational activities and general care, time is additionally distinguished between that
spent without any adult, with at least one parent, and with other adults. To look at the
heterogeneity of parental time, time spent with at least one parent is broken down into time
spent with the mother only, with the father only, and with both parents together.'” From
Table 3, we can see that a large amount of time spent with at least one parent on educational
activities or general care is time spent with at least the mother. For educational activities,
time spent with the mother only is slightly larger than time spent with both parents together.
The amount of time spent with the father only on educational activities and on general care

is much smaller than time spent with the mother only.?

17Changes in how time-use diaries are collected might make them unsuitable for comparisons. I use several
models, and several samples, including the time-use diaries completed by children themselves on a computer,
do not seem to be an issue.

18Figures A.2 and A.3 in the Appendix show the proportions of time spent on recorded activities according
to each category of the typology, for waves 1 to 3 and wave 4, respectively. In wave 4, the time-use diary
does not use pre-coded activities, and therefore the typology of activities is different.

Time spent with the father/mother only is time spent with at least the father/mother, possibly in the
presence of other adults, but the other parent is absent.

20Figures A.4 and A.5 in the Appendix report the breakdown of educational activities and general care
into a broader typology, as it is recorded in the diary, for waves 1 to 3 and wave 4, respectively. The amount
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[Table 3 about here.]

3.4 Indicators of Parenting Style

Parents’ time investments may be highly correlated with their parenting style, which may
in turn directly affect children’s development (Baumrind 1966; Cobb-Clark et al. 2019;
Doepke et al. 2019; Doepke & Zilibotti 2017). The LSAC also includes questions to both
parents describing their behavior toward their child. Following Fiorini & Keane (2014), I use
a factor analysis to identify broader indicators of parenting style. Rotated loading coefficients
are reported in Table A.4 for both parents. The first factor can be interpreted as parent’s
warmth, and the second factor as parent’s authoritarian behavior. Since we are interested in

the heterogeneity of parental time, we include parenting style for both parents.?!

3.5 Demographic Variables

The controls include children’s characteristics such as sex, age, birth order, and a dummy
indicating whether the child is Indigenous, along with family characteristics such as the
number of siblings, parents’ ages, their education, and a dummy indicating whether the child
lives with both parents and the main language at home is English. Parents’ education level
includes 11 categories, from year 8 or below to postgraduate degree. Table 4 shows the
summary statistics for children’s and their family’s characteristics for my estimation sample,
by wave. The sample is balanced according to the child’s sex. The proportion of children
living with both parents decreases with age, from around 85% when the child is 4-5 years
old to 69% when the child is 10-11 years old. The number of siblings also increases with age,
but does not go above 1.61 in wave 4. I also report parents’ annual income in thousands of
Australian dollars.??> On average, fathers earn more than mothers. Few of the children are

Indigenous, and 90% of them speak English as their main language at home.

of time spent on each activity as recorded in the diary is the same across parental time for educational
activities and for general care. Mealtime seems to be more represented in time spent on general care with
both parents together than with only one parent.

21Results are qualitatively similar when not controlling for those indicators. Coefficients are more precisely
estimated when parenting style is controlled for.

22Tn the main model, parents’ incomes are not controlled for, but they are controlled for in a robustness
checks (see Section 6).
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I also control for dummies indicating the wave and the type of day (weekday/weekend).

[Table 4 about here.]

4 Methods

The aim of this analysis is to assess potential heterogeneity across the effects of parent’s time
investments. I follow the approach developed by Todd & Wolpin (2003, 2007) and applied by
Del Boca et al. (2017); Del Bono et al. (2016); Fiorini & Keane (2014), and estimate the time
input production function under alternative estimators relying on different assumptions. As
mentioned earlier, when estimating the effect of children’s allocation of time on their skills,
endogeneity may come from three sources: 1) omitted variables such as unobserved child
ability; 2) reverse causality, — e.g., spending more time reading may foster a child’s reading
test score, but higher abilities (or a higher learning speed) in reading may also lead to a
greater interest in reading; and 3) measurement errors in outcomes and amount of time
spent on the activity (Fiorini & Keane 2014). Additionally, the allocation of parental time
across the different parents may also be endogenous. First, the time parents spend with their
children might be correlated with omitted variables. In particular, it might be the result of
a bargaining process among the couple or correlated with parents’ gender norms. This may
result into a specialization of each parent between childcare and labor market production,
according to who is the most productive in each activity. Second, reverse causality might also
be an issue here if the allocation of time across parents depends on child’s skills. We could
imagine that fathers and mothers respond differently to child’s skills. Third, endogeneity may
also come from measurement errors in amount of parental time, relative to other parental
times — e.g., measurement errors in time spent with the father, relative to time spent with
the mother or both parents together might be correlated with a lower or higher level of
child’s ability. Below, I present each model and its assumptions. Table A.3 in the Appendix

summarizes the discussion.”® T first estimate an ordinary least-squares (OLS) model:

Yie = Bo + 51 Xu + EfflﬁTfﬁ + € (Eq . 1)

Z3For a longer discussion of these assumptions, see also Todd & Wolpin (2007).
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where Yj; is the child’s skill, TI are the time inputs, and ¥ measures the effect of a one-
hour increase per day in time spent on activity k relative to the omitted time input; here, the
omitted time input is sleeping. (3, measures the effect of other inputs X;; defined in Section
3.5: child’s sex, age, birth order, a dummy indicating whether the child is Indigenous, along
with family characteristics such as number of siblings, parents’ ages, their education, their
parenting style (see section 3.4), and a dummy indicating whether the child lives with both
parents and the main language spoken at home is English. Dummies for waves and the type
of day are also included. To look at whether parental time has a heterogeneous effect on child
development, I break down time spent with parents on educational activities and general care
(k = 1,2) into time spent with mother only, father only, and both parents together, and then

compare each coefficient using a t-test.

k

K-1_k k __ 2 k ther k th father kfather kbothparents kbothparents K-1_k k
Yo Ny = iy (e TLme e+ Ty T Ty )+ Zes Ty

The OLS model relies on strong assumptions. i) The measurement errors in the child’s skills
are uncorrelated with inputs and unobserved ability. The measurement errors in the child’s
time investments®* are also assumed to be uncorrelated with the child’s skills. In particular,
the measurement error in the allocation of time across parents is assumed to be uncorrelated
with the child’s skills. ii) The production function is non-age-varying. iii) Any omitted
input is uncorrelated with included input. Hence, we assume that the relative allocation of
time across activities and across parents is not correlated to omitted inputs. iv) Unobserved
abilities are not correlated with time inputs. Reverse causality is an issue; spending more
time reading may foster a child’s verbal skills, but higher verbal skills may also lead to a

greater interest in reading. Moreover, some studies have highlighted that parents’ investments

24 As mentioned in section 3.3, the latter could arise from recall errors or report bias. The use of time-use
diaries reduces these measurement errors, but our measures are subject to transitory shocks. Using one day
in the week and one day in the weekend may reduce this measurement error due to day-to-day variation. To
estimate the CVA with instrumented variable (CVA-IV) and GMM models (see below) for logical abilities,
I need wave 4, for which time-use diaries are available for only one day. To check whether this affects my
results, I constrain the sample to individuals who we observe one day in the week and one day in the weekend,
and it leads to similar results for other models. Using time-investments by week rather than by day leads
also to similar results. Unfortunately, there are only two panel datasets in the world that provide time-use
diaries along with children’s skills, and no one provides more detailed information. Obviously, asking for more
frequent surveys would decrease the number of respondents willing to be surveyed, which leads to greater
attrition. This is the main reason why the LSAC decided to request time-use diaries for only one day from
wave 4 onward.
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respond to their children’s skills (Bharadwaj et al. 2018; Gratz & Torche 2016; Nicoletti &
Tonei 2020; Rosenzweig & Zhang 2009). v) Unobserved learning speed is not correlated
with time inputs, and with the allocation of parental time. This model is tested on the whole
sample and on the sample used to estimate the value-added model, so as to compare both
models.

Second, I estimate a value-added model:

Yii = Bo+ /1 Xy + Effl’yfoﬁ + Y1+ € (Eq . 2)

where Yj;_; is the child’s skill at ¢ — 1. The value-added model deals with omitted-variable
bias by controlling for past test scores. It captures learning persistence and is also a proxy for
unobserved ability. Reverse causality would be a problem only if an increase in a test score
triggered an increase in time spent on a particular activity, which cannot be excluded.?”
In the value-added model, we assume i, ii, and v. Assumptions iii and iv of the OLS
model are replaced by: iii) the effect of inputs (observed or unobserved) declines with age
at a constant rate \; iv) as does the effect of unobserved abilities. In our case, unobserved
variables that may affect the allocation of time across parents (bargaining process, gender
norms) are assumed to have an effect that declines with age at a constant rate \.?° The
model is estimated on children for whom we observe the skill at ¢ — 1.
Third, I estimate an individual fixed-effect model:

Yie = Bo+ BiXi + S5 I TIE + o + ey (Eq . 3)
«; is the individual fixed effect. In the fixed-effect model, we assume i, ii, and v; assumptions
iii and iv are replaced by iii) the effect of inputs (observed or unobserved) is constant with
age; iv) as is the effect of unobserved abilities. Assumption iii does not hold in the presence
of critical and sensitive periods (Cunha & Heckman 2007, 2008; Cunha et al. 2010). In this
case, the assumptions of the value-added model are more credible.
Fourth, I estimate a cumulative model. In OLS, it is assumed that current inputs are sufficient

statistics for previous inputs, and this is relaxed by including the past time inputs.

Yie = Bo + B1Xi + Z{GI’V{CTIikt + 2571’7571[5571 + € (Eq . 4)

251 deal with this issue using a GMM model.
26We further relax this assumption in section 6.3.1.1, controlling for proxies on the relative bargaining
power among parents as well as gender norms.
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where T}, are the time inputs at ¢ — 1. This model relies on the same assumptions as the
OLS model, but we relax assumption ii: the production function is allowed to vary with age.
The model is estimated on children for whom we observe the time inputs at ¢ — 1.
Fifth, I estimate a CVA model.

Yir = Bo+ BiXae + X7 T L + X g Th g+ AYieor + € (Eq . 5)
A key assumption of the value-added model is that the lagged test score is a sufficient statis-
tic for historical inputs, and the effect of those inputs should decrease at a constant rate A
(assumption iii); if this is true, the CVA model should give similar results to the value-added
model (Todd & Wolpin 2003). The CVA model relies on the same assumptions as the value-
added model, but we relax assumption ii—the production function is allowed to vary with
age—as well as assumption iii. The model is estimated on children for whom we observe the
time inputs and their skill at ¢t — 1.
Finally, in all value-added models, the measurement error bias attenuates the persistence
coefficient \ and can therefore bias the input coefficients 4; or 4. The standard way to solve
this issue is to instrument the one-period lagged outcome Y;; | by the two-period lagged out-
come Yo (Andrabi et al. (2011); Arellano & Bond (1991); see also Del Bono et al. (2016)
for an application in the same context). I label this specification cumulative value-added
model instrumental variable (CVA-IV) model. The model is estimated on children for whom
we observe the time inputs at ¢ — 2.
In the previous models, we documented the effect of current and past parental time invest-
ments on child development. The value-added and the CVA models difference out the child’s
unobserved ability that might be correlated with the time input (“the better I am at reading,
the more I spend time on reading”), but they do not difference out the heterogeneity in the
learning speed (“the greater the increase in my reading skills, the greater the increase in
my time spent on reading”). Parents and children may adapt their time investments to the
child’s improvement in the skill. This is what Del Bono et al. (2016) refer to as feedback
effects. Moreover, in our case, we could imagine that the allocation of time across parents
may change following a variation in child’s skills, or that parents may react differently to
this variation (e.g., after a decrease in child’s socio-emotional skills, time spent with both

parents may decrease while time spent with the mother only may remain the same or in-
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crease). To account for such effects, I use an approach based on the “level and difference”
GMM. This method was introduced by Arellano & Bover (1995) and extended by Blundell
& Bond (1998). Andrabi et al. (2011) applied it to study the effect of private schooling on
children’s achievements. Del Bono et al. (2016) use it in a similar context, estimating the
impact of maternal time on child development. This GMM framework estimates a system of

two simultaneous equations (Eq . 6 and Eq . 7):

Yie = Bo + 51 Xu + 2522’7fo£ + AYi1 4 € (Eq . 6)

given by the value-added model. The second component of the system is given by the

following equation:

AYy = BIAXy + S AFATIE + AAY; 1 + Aey (Eq. 7)

where AZ;, denotes the first difference in Z;;. Following Del Bono et al. (2016), my instru-
ments are past inputs for Eq . 6, and Y;_5 along with past inputs for Eq . 7.

This model relies on the same assumptions as the value-added model, but relaxes assumption
v; unobserved learning speed is allowed to be correlated with time inputs (see also Table A.3
in the Appendix). As this model requires weaker assumptions than the previous ones, it is
our preferred model.?’

Note that these estimates hold “at the margin”, since the data varies in a limited range. We

would not want to extrapolate the results beyond the range of variation in the data.

5 Estimation Results

Tables 5 to 8 present the estimation results for cognitive and socio-emotional skills for all of
the models. Because time inputs measured as time spent on activities are collinear, I take
time spent at sleeping as the reference category. The effect of the other inputs should be
interpreted as relative to that of sleeping.

The tables present the estimated coefficients for each parental time considered (mother

2Tt might be argued that socio-emotional skills measured by the primary care-giver may be subject to
measurement errors due to the primary care-giver’s subjectivity. Except for the OLS and the cumulative
models, all of the models have the advantage of dealing with this measurement error if it is fixed over time.
It is captured by Y;;_1 in the value-added models and by «; in the fixed-effect model. T will additionally
consider socio-emotional skills, measured by the teachers (see Section 6.3.2).
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only /father only/both parents together) and for both parents’ parenting style. To address
the question of heterogeneity across the effects of parents’ investments, I also test whether
the differences between the effect of each parental time are statistically different from zero.
I do the same for parenting style. The p-values are reported at the bottom of each table
for each outcome.”® Column 1 shows the estimation results for the OLS model. Column 2
shows the estimation results for the OLS model, but including only those observations where
we observe the skill in the previous wave (hence excluding wave 1), which gives a compar-
ative sample for the value-added model, estimations of which are shown in column 3. The
estimations using the individual fixed-effect model are shown in column 4. Columns 5 and
6 show the estimations for the cumulative model and the CVA model, respectively. To give
a comparable sample for the CVA-IV model, estimations for the CVA model including only
those children for whom we observe the skill at ¢ — 2 are shown in column 7. Correcting for
attenuation bias due to measurement error in the children’s skill, I estimate a CVA model,
instrumenting the outcome at t — 1 by the outcome at ¢t —2 (CVA-IV); the results are shown
in column 8. Finally, the estimations of the GMM model are shown in column 9, addressing
feedback effects.?”

The preferred model is the GMM since it accounts for feedback effects, which enables us to
interpret the estimates in a more causal way. [ first discuss the effect of time investments on

cognitive skills. Next, I consider the effect of time investments on socio-emotional skills.

28 As mentioned in section 4, models include controls such as child’s sex, age, birth order, whether they
are Indigenous, number of siblings, parents’ ages, parents’ level of education, a dummy indicating whether
the child lives with both parents, a dummy indicating whether the main language spoken at home is English,
and indicators controlling for parenting style. Models also include dummies for each wave and for the type
of day (weekday or weekend).I also estimate the model using a representative day: a weighted average of
weekdays and weekends (five times the duration spent during a weekday plus two times the duration spent
during a weekend day, divided by seven). Using the same sample for both models, the results are similar;
they are more precisely estimated in the model based on time investments measured for each type of day.
Only a few differences are found: using measures of time investments for a representative day, time spent
with fathers on educational activities seems to have a negative effect on logical abilities, but a positive effect
on verbal skills. Besides, estimating the model looking at heterogeneity in the effect of parents’ investment
according to the type of day, few differences appear. Time spent on educational activities with the father or
both parents together is less productive for cognitive skills when it takes place on the weekend, while it is
more productive for social skills. Time spent on general care with the father also seems to be more productive
for children’s social skills when it takes place on the weekend. Using time investments by type of day rather
than a representative day allows me to use diaries completed for only one day instead of two. Therefore, I
am able to use wave 4, which enables the estimation of a GMM model for logical abilities.

29Gee Section 4 for more details on the assumptions of each model.
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5.1 Cognitive Skills

Two measures of cognitive skills are considered: verbal skills, measured as the PPVT score;

and logical abilities, measured as the MRT score.

5.1.1 Verbal Skills (PPVT Score)

Table 5 shows the estimated coefficients for the verbal skills, measured as the PPVT score at
ages 4-5, 67, and 89 years. It is important to note that in most of the models considered,
time spent on educational activities with a parent or no adults is the most productive time
input. Using OLS, a one-hour increase per day in time spent on educational activities with
the mother or the father is associated with a 0.05 standard deviation increase in verbal skills
relative to one hour spent on sleeping (Table 5, column 1). These positive correlations remain
when the sample is constrained to children aged 6-7 and 8-9 years (column 2). The corre-
lation with the time spent on educational activities with the father is no longer statistically
different from zero. Using a value-added model, these correlations are lower, suggesting that
the positive correlation found in the OLS model is partly explained by the fact that children
who have higher verbal skills spend more time on educational activities (reverse causality).
The positive coefficients on educational activities remain positive and are statistically differ-
ent from zero (except for time spent with the father only). Using an individual fixed-effect
model, no effect of time investments is statistically different from zero. This is similar to the
findings of Fiorini & Keane (2014). As mentioned in section 4, the assumptions on which
this model relies may not be credible in the presence of critical and sensitive periods. In
cumulative models, we control for time inputs in the previous wave, and the effect of time
investments is allowed to differ across age (columns 6 to 8). The results are similar. Previous
estimations do not only reflect the effect of previous time investments.*’

In all value-added models, it is well known that measurement error attenuates the coefficient

on lagged achievement and can bias the input coefficients. A standard instrument in this

30The cumulative model should be compared to the OLS model, and the CVA model should be compared
to the value-added model. Both the value-added and CVA models include only those children who are 6-7
or 8-9 years old.
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context is the two-period lagged outcome.?! Hence, the sample includes only those children
for whom we observe the two-lagged outcome. In this sample, children are 8-9 years old. For
comparison, we estimate the CVA model on this sample, and the results are shown in column
7 of Table 5. The effect of time spent with at least one parent is much smaller. This suggests
that the effect found in column 6 is driven by children who are 67 years old. This is similar
to estimates found in previous studies (Del Bono et al. 2016). Where the measurement
error is corrected by instrumenting the one-period lagged outcome by the two-period lagged
outcome, the persistence coefficient increases, consistent with the existence of an attenuation
bias, but the input coefficients remain similar, suggesting that the attenuation bias does not
bias the input coefficients in our model (Table 5, column 8).

Accounting for the existence of feedback effects by using a method based on a “levels and
differences” GMM framework®” (our preferred model), we observe a reduction in the per-
sistence coefficient A and a large increase in the input coefficients A% (Table 5, column 9).
This suggests a strong response of parents to the child’s learning speed (feedback effects). If
children’s verbal skills increase, they seem to spend less time on educational activities (with
a parent or no adults). This is consistent with Nicoletti & Tonei (2020), who found that par-
ents’ time investments increase (decrease) after a decrease (increase) in the child’s cognitive
skills. Hence, the presence of feedback effects attenuates the effects of time investments in
models that do not account for such effects. A one-hour increase per day in time spent on
educational activities with the mother alone leads to a 0.13 standard deviation increase in
verbal skills, relative to one hour spent on sleeping. This is equivalent to the effect of having
a mother with a postgraduate degree, as opposed to having a mother with a high school
degree or to be six months older.*

The results suggest that time spent with both parents together and time spent with the
mother only are more productive than time spent with the father only. This is true for all
models except the two models estimated on an older sample (Table 5, columns 7 and 8), which

suggests that the heterogeneity in parental time may depend on children’s age. Looking at

31Gee Andrabi et al. (2011); Arellano & Bover (1995) for a more detailed discussion and Del Bono et al.
(2016) for an application in the same context.

32Gee Del Bono et al. (2016) for an application in the same context

33 A natural question is whether children’s trajectories will become parallel. If 4 is the input effect, and A

the persistence effect, children’s trajectories will become parallel when the achievement gap reaches 13 5

21



the GMM model, the difference between the effects of time spent on educational activities
with the father only, with the mother only, and with both parents together is statistically
different from zero, at the 12% level and 5% level, respectively (see bottom of Table 5).3* %
Looking at time spent on general care, using a GMM model, the effect of time spent with
both parents together on verbal skills is smaller than with one parent only, and the differ-
ences are statistically significant using the GMM model. Differences in the type of activity
in which the child is involved with the parent do not seem to drive the results (see Figure
A4).

I also estimate the effect of both parents’ parenting style. None of the parents’ warmth in-
dicators seem to have an effect on children’s verbal skills. However, parents’ authoritarian
behavior, especially the mother’s, seems to have a positive effect on children’s verbal skills,
around 0.03 of a standard deviation. The results do not suggest a difference between the

effects of father’s and mother’s authoritarian behavior.

[Table 5 about here.]

5.1.2 Logical Abilities (MRT Score)

Table 6 shows the estimated coefficients for the logical abilities, measured as the MRT score at
ages 67, 89, and 10-11 years. The sample is therefore older than for verbal skills. However,
the results are similar to those for verbal skills. In most of the models considered, time spent
on educational activities with a parent or no adults is the most productive. However, the
correlation between time spent on educational activities with the father only and logical
abilities is negative. The results are not affected by the inclusion of one-period lagged time
inputs (Table 6, columns 5 and 6). However, the effect of time spent on educational activities
with parents on children’s logical abilities becomes negative when the sample includes children
only aged 10-11 years (column 7). This suggests that later parental investment (at ages 1011

years) has little effect on children’s logical abilities, which is consistent with earlier findings

34This heterogeneity across the effects of parents’ investments seems to be partly driven by differences in
the effects at weekends.

35My results differ from those of Cano et al. (2019), which seem to be driven by differences in the sample
criteria. Cano et al. (2019) kept children in the sample who were declared as sleeping very little—20 hours
45 minutes a week, that is, less than 3 hours a day on average. This may reflect measurement errors in the
time-use diaries, following Fiorini & Keane (2014); I chose to drop these outliers from my estimation sample.
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(Del Boca et al. 2017). Conversely, time spent on educational activities with no adult has
a positive effect on logical abilities. As for verbal skills, a GMM model (column 9) suggests
the existence of feedback effects. Parents seem to increase (decrease) their time investments
in response to a decrease (increase) in their children’s logical abilities.

The estimated coefficients on time spent with parents on educational activities are smaller on
logical abilities than on verbal skills. A one-hour increase per day in time spent on educational
activities with both parents together leads to an increase in logical abilities of 0.07 standard
deviations, but this effect is not statistically different from zero. For comparison, this is
about half of the effect of having a mother with a postgraduate degree compared with having
a mother with a high school degree. Nevertheless, recall that the GMM model estimates
rely on the last wave, here wave 4, when children are 10-11 years old, while for verbal skills,
children are 8-9 years old when verbal skills are measured for the last time.?> The effect
of time spent on educational activities without any adult is also larger. As children grow
up, we expect that time spent with parents becomes less productive than time spent alone
(Del Boca et al. 2017). The results suggest that time spent on general care with parents has
no effect on children’s logical abilities once we have accounted for feedback effects.

Looking at heterogeneity across parents’ time investments regarding educational activities,
results are qualitatively similar to those for verbal skills (except in the CVA-IV model). Time
spent with only the mother seems to have a similar effect to time spent with both parents
together, but not when we consider the GMM model. However, differences across the effects
of parents’ investments are no longer statistically significant in the case of the GMM model,
which might arise from the existence of feedback effects or from the selection of older children
for this model.

Looking at parents’ parenting style, the results go in the same direction as for verbal skills.

[Table 6 about here.]

36See Table 1.
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5.2 Socio-Emotional Skills

Socio-emotional skills are measured through the SDQ, completed by the primary care-giver.*”

Two measures are considered. First, I consider the total SD(Q, which is the sum of the
internalizing SD(Q and the externalizing SDQ, which measure emotional skills and behavioral
skills, respectively.”® Second, I consider social skills, measured from five items of the SDQ

(see Figure A.1). The results differ from those for cognitive skills.

5.2.1 Behavioral Skills and Emotional Skills (Total SDQ)

Table 7 shows the estimated coefficients for socio-emotional skills, measured as the total SDQ
score provided by the primary care-giver, at ages 4-5, 6-7, 89, and 10-11 years.

Contrasting with my findings on cognitive skills, socio-emotional skills are not positively cor-
related with time spent on educational activities with a parent. However, socio-emotional
skills are positively correlated with educational activities with no adult (Table 7, column
1). The correlation with educational activities with both parents together becomes negative
when we constrain the sample to children for whom we observe the total SDQ at t — 1, that
is, children at ages 6-7, 8-9, and 10-11 years. When we account for total SDQ at ¢t — 1
(Table 7, column 3), allocation of time is no longer a determinant of socio-emotional skills,
except for the effect of time spent on educational activities with the father, which remains
negative and becomes statistically different from zero. Looking at the individual fixed-effect
model, time spent on educational activities with both parents together has a positive effect
on socio-emotional skills. Results are similar when we account for allocation of time in the
previous wave (Table 7, columns 5 and 6), when we include children at only ages 8-9 and
10-11 years (column 7), or when he total SDQ at ¢ — 1 is instrumented by total SDQ at ¢ — 2
(column 8). Finally, using a GMM model (column 9), there is no strong effect of allocation of

time, except that a one standard deviation increase in time spent with the father leads to a

37Socio-emotional skills measured by the teachers are also available for a sub-sample of children. The
results are similar: the effect of time spent with fathers on educational activities is less negative, but statis-
tically different from the effect of time spent with mothers at the 6% level and from the effect of time spent
with both parents together at the 16% level. See Section 6.3.2.

381 also estimate the time input production functions for these components, and all results for these two
outcomes are consistent; therefore, I report estimates for only total SDQ, which is the sum of externalizing
and internalizing SDQ. Estimations for externalizing and internalizing SDQ are available upon request.
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decrease of 0.18 standard deviations in children’s socio-emotional skills. For comparison, this
is about twice the effect of having a father with a high school degree compared with having
a father with a postgraduate degree. However, time spent with the mother or both parents
together has no effect on children’s socio-emotional skills. Differences across the effects of
parents’ investments are statistically significant at the 5% level, and this is not driven by
differences in the type of activity (see Figure A.4).

Whatever the model considered, the results do not suggest that the child’s allocation of time
is a strong determinant of socio-emotional skills, which is consistent with previous findings
(Fiorini & Keane 2014). This suggests differences across the production functions of cogni-
tive and socio-emotional outcomes, highlighting a possible trade-off between the two types
of skill. This echoes previous findings on teachers’ ability to improve children’s cognitive and
socio-emotional skills (Fleche 2017). There is little evidence of any feedback effect for socio-
emotional skills, measured by the total SDQ), except that fathers seem to decrease (increase)
their time investment if the children’s behavioral and emotional skills decrease (increase).
This emphasizes that fathers respond differently to a decrease in their children’s behavioral
or emotional skills than to a decrease in their cognitive skills. This is consistent with the
findings on parental time of Nicoletti & Tonei (2020).

Looking at the effect of parenting style, the effects are large. In the case of the value-added
models, a one standard deviation increase in mother’s and father’s warmth leads to an in-
crease in socio-emotional skills of about 0.03 standard deviations. A one standard deviation
increase in the authoritarian factor of the mother and father leads to an increase in the
children’s socio-emotional skills of 0.24 and 0.07 standard deviations, respectively. OLS esti-
mates suggest that the difference between the effects of mother’s warmth and father’s warmth
is statistically different from zero, while the value-added models do not reject homogeneity
across these effects. Conversely, all of the models reject homogeneity across the effects of par-
ents’ authoritarian behaviors; mother’s authoritarian behavior contributes more to children’s
socio-emotional skills than father’s authoritarian behavior. Socio-emotional skills seem to be
more determined by parenting style rather than time investment, which contrasts with my

findings for cognitive skills.

[Table 7 about here.]
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5.2.2 Social Skills

Table 8 shows the estimated coefficients for social skills, measured from the SDQ completed
by the primary care-giver,*” at ages 4-5, 6-7, 89, and 10-11 years.

For models 1 to 7, there is no strong correlation between children’s social skills and their
allocation of time. Using the GMM model, the effect of time spent with other adults on
children’s social skills is strong and positive, in particular on educational activities. The
results do not suggest any heterogeneity across the effects of parents’ investments.
Parenting style has strong effects on social skills. In the case of the value-added and GMM
models, a one standard deviation increase in mother’s warmth and authoritarian behavior
leads to an increase in social skills of 0.13-0.18 and 0.18-0.23 standard deviations, respec-
tively, and an even larger increase when using the OLS models. The effect of father’s au-
thoritarian behavior is 0.05-0.07 standard deviations increase, while father’s warmth does
not seem to have an effect on children’s social skills. For both indicators of parenting style—
warmth and authoritarian behaviors—the results reject homogeneity across the effects of
father’s and mother’s parenting style, suggesting that mother’s parenting style is a stronger

determinant of children’s social skills than father’s.
[Table 8 about here.]

Children’s cognitive and socio-emotional skills respond differently to parents’ investments
(Fiorini & Keane 2014). Children’s verbal skills are strongly determined by parents’ time
investments, but parenting style is not a strong determinant of cognitive skills. Children’s
socio-emotional skills, measured by the total SDQ, do not seem to benefit from parents’ time
investments. Conversely, a one standard deviation increase in time spent with the father
leads to a decrease of 0.18 standard deviations in children’s socio-emotional skills. Social
skills do not seem to be affected by parents’ time investments. Children’s socio-emotional
skills seem to be more dependent on parents’ parenting style; authoritarian parents especially
seem to have a large and positive effect on their children’s socio-emotional skills.

These results reveal that there is heterogeneity across the effects of parents’ investments.

39Social skills measured by teachers are also available for a sub-sample of children. The results are differ-
ent, but again no heterogeneity across the effects of parents’ investments appears when using the teachers’
assessment (see Section 6.3.2).
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For verbal skills and socio-emotional skills (total SDQ), time spent on educational activities
with the father has a smaller effect than time spent with the mother only or both parents
together, and the differences are statistically significant when using the GMM model. While
the results for cognitive skills do not suggest that the difference between the effects of the
father’s and mother’s parenting style is statistically different from zero, the results do suggest
that children’s socio-emotional skills respond more strongly to mother’s parenting style than
to father’s parenting style.

Mothers spend on average more time with their children than fathers do (Table 3). In the next
section, I investigate whether the heterogeneity that I find across parents’ time investments

arise from a non-linearity in the effect of time investments.

6 Further Evidence

In this section, I first test the model’s specification allowing for: i) non-linearity in the effect of
parents’ time investment, and ii) complementarity in the effect of parents’ time investments.*’
Second, I ask whether the effect of parental time investments differ across different groups.

Third, I perform several robustness checks.

6.1 Non-linearity and Complementarity
6.1.1 Allowing for Non-linearity in the Effect of Time Inputs

Here, I explore non-linearity in the effect of parental time investments. I interact the parental
time investment with a dummy indicating whether the parent spends more time with the

child than the median amount of time in the sample. The sample might not be large enough

40T also test whether allowing for complementarity across skills affects my results (Cunha & Heckman
2007, 2008; Cunha et al. 2006, 2010). I include social skills and total SDQ in estimating the production
function of cognitive skills, and I include verbal skills in estimating the production function of socio-emotional
skills. I find complementarities across skills. Using the GMM model, a one standard deviation increase in
children’s socio-emotional skills leads to a 0.05 and 0.09 standard deviation increase in verbal skills and
logical abilities, respectively. However, social skills have no effect on either of these cognitive skills. I also
find that cognitive skills foster socio-emotional skills. A one standard deviation increase in children’s verbal
skills leads to a 0.13 and 0.08 standard deviation increase in children’s socio-emotional skills, measured by
the total SDQ and social skills, respectively. However, the estimates on time inputs are similar when we
allow for complementarity between skills. Results are available upon request.
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to draw strong conclusions, but it gives first insights on the linearity of parental time inputs.
The median is computed on non-zero values for mothers only, fathers only, and both parents
together, separately.*! Table 9 reports the results for each outcome using the GMM model.
Looking at non-linearity in the effect of time spent with the mother on educational activities,
the results suggest a concave relation between maternal time investments and children’s skills,
especially for logical abilities. The interaction term is barely statistically significant, but this
is consistent with a fatigue effect hypothesis (see Section 2). The results also suggest concavity
in the effect of time spent on educational activities with both parents together for social skills.
Regarding non-linearity in the effect of time spent with the father on educational activities,
the results are consistent with a concave relation for children’s cognitive skills, in particular
logical abilities, but a convex relation for children’s socio-emotional skills, measured by the
total SDQ; however, the interaction term is not statistically significant. This is consistent
with the hypothesis that children’s socio-emotional skills develop faster with trusted parents
with whom they spend more time, or with the hypothesis that parents who spend more
time with their children are more able to foster their children’s socio-emotional skills. This
suggests that the negative effect of time spent on educational activities with a father on
children’s socio-emotional skills is partly driven by fathers who spend too little time with
their children. I do not find any evidence of non-linearity in the effect of time spent on general
care with any parent, except a concavity for time spent on general care with the father for
logical abilities.

In the case of socio-emotional skills, the results differ when we consider non-linearity in the
effect of time spent with the mother or father. Since the thresholds we take also differ,
when looking at non-linearity in the effect of time spent with fathers, we compare fathers
who spend very little (close to zero) time with their children and fathers who spend a certain
amount of time that is sufficient to foster child development without having a fatigue effect.*?

We cannot extrapolate these effects beyond the range of variation in the data, but it seems

417 also consider an alternative model with a quadratic term, and both models lead to similar conclusions.

42The median for time spent with the mother is 45 minutes a day: mothers below the median spend on
average 10 minutes a day with their children, while mothers above the median spend on average 1 hour 45
minutes a day with their children. The median amount of time spent with the father is 30 minutes: those
who are below the median spend on average 2 minutes a day with their children, while those who are above
the median spend on average 1 hour 18 minutes with their children.
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that targeting intervention that increases the time fathers spend with their children would

have strong implications for children’s socio-emotional skills, measured by the total SDQ.*?

[Table 9 about here.]

6.1.2 Allowing for Complementarity Between Parental Time Inputs

I also explore the substitutability and complementarity of parental time inputs. Table 10
reports the results for each outcome when using the GMM model. We would expect, for
instance, that for a given amount of time spent with each parent, a child would benefit more
from time spent with a parent, if they also spend more time with the other parent; that is,
time spent with one parent is more productive if the child is exposed to a larger variety of
stimuli (Craig 2006; Lamb 2010). Interacting the amount of time spent with the father
and the mother using a GMM model, the results are consistent with this hypothesis for time
spent on educational activities for cognitive skills, but the estimates are not statistically
significant.** The results for socio-emotional skills go in the opposite direction. There is
little evidence of such complementarities for general care.

The second assumption I investigate is whether time spent with a parent is more productive
if this parent spends more time with their child jointly with the other parent. In other
words, does time spent with a parent complement time spent with both parents together?
For example, joint time could provide an opportunity to learn how the other parent interacts
with the child, hence contributing to a “learning by observing” effect (Van Egeren & Hawkins
2004). Although I find little evidence of complementarity for mothers’ time on educational
activities, time spent with the father on educational activities seems to have a stronger effect
on children’s verbal skills and socio-emotional skills, measured by the total SDQ and social

skills, when he spends more time with the mother and the child together. There is little

431 consider another model, in which I distinguish time spent with a parent of less than 4 hours a day
(whatever the activity), between 4 and 8 hours a day, and more than 8 hours a day. The results do not
suggest non-linearity in the effect of maternal time, but they do suggest an inverse u-shape in the effect
of time spent with fathers on children’s cognitive skills and a convexity for socio-emotional skills measured
by the total SDQ. I break down the effect of time spent with both parents together according to the time
spent with the parent who spends the largest amount of time with the child. Time spent with both parents
together when neither of the parents spends more than 4 hours a day with the child has a negative effect on
children’s logical abilities and children’s socio-emotional skills, measured by the total SDQ or social skills.
Again, there is no evidence of non-linearity in the effect of time spent on general care.

44The results of the other models do not suggest any complementarity between parental time inputs.
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evidence of complementarities across parental time in the case of general care. Similarly, I

do not find any evidence of complementarity across parenting style.*’

[Table 10 about here.]

6.2 Heterogeneity

In this section, I ask whether the effect of parental time investments differ across different

groups. I here focus on the GMM model.

6.2.1 According to Gender

I first consider the effect of parental investments according to gender. A common belief is that
there would be an own-gender effect: girls would benefit more from being with their mothers,
while boys would benefit from being with their fathers. Also, because the literature indicates
that family background affects children differently according to their gender (Autor et al.
2019; Briole et al. 2020; Chetty et al. 2016; Dustmann & Landersg 2018), I check whether
this is the case for time investments. The results using the GMM model are shown in Table
11. Heterogeneity across genders is not clear-cut and depends on which skill is considered.
Looking at verbal skills and social skills, time spent with parents is less fruitful for boys
than for girls; but in the case of logical abilities and socio-emotional skills, time spent with
parents is more fruitful for boys. However, the difference between genders is not statistically
significant at conventional levels. Parents may adopt different behaviors intended to foster
different skills for each gender. Because of this, research devoted to analyzing inequalities
across genders in childhood should consider children’s skills as being multi-dimensional.

Looking at heterogeneity across the effects of parents’ investments spent on educational
activities, the effect of time spent with only the father on children’s socio-emotional skills
is smaller than that with only the mother or both parents together for both girls and boys.
We reject homogeneity across the effects of parental time on socio-emotional skills for both

genders, the differences are however stronger for girls. Boys’ verbal skills seem to benefit

45 Allowing both for complementarity across parental time investments and for non-linearity leads to similar
conclusions, but the estimates are reduced and no longer statistically significant when both non-linearity and
complementarity are allowed. The results are available upon request.
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more from time spent with both parents together rather than time spent with only one of
them, and the differences are statistically significant at the 5% level. No heterogeneity across
the effects of parents’ investments on educational activities is found for girls’ other skills.
Looking at general care, time spent with the mother seems to be more fruitful for boys’
verbal and social skills relative to time spent with both parents together, and the difference
is statistically significant at the 10% level. Time spent on general care with the father is more
beneficial for girls’ cognitive skills relative to time spent with the mother or both parents
together. This effect is reversed in the case of socio-emotional skills measured by total SDQ.
The differences are statistically significant at the 10% level.

It is interesting that I find no own-gender effect: boys do not benefit more from being with

their fathers, and girls do not benefit more from being with their mothers.

[Table 11 about here.]

6.2.2 According to Parents’ Education

I now consider the effect of parental investments according to parents’ education. More
educated parents may be more aware of activities that foster child development, and their
beliefs on the returns of time investment may also differ (Attanasio 2015; Attanasio, Cattan,
et al. 2020). Moreover, they may be able to invest more in material investments, and
because of complementarity between these inputs would devote more time to their children’s
development (Caucutt et al. 2020). I interact parents’ time investment with a dummy
indicating whether at least one parent has an academic degree (bachelor or higher). The
results are shown in Table 12.

I do not find strong differences according to parents’ education. The main difference appears
for verbal skills. Time spent with both parents together is more productive for children’s
verbal skills if at least one parent has a degree relative to families where no parent has
a degree. This is true for all models, and using a GMM, the difference is around 0.18
standard deviations, statistically significant at the 1% level. Differences across parental time
on educational activities are statistically significant only for this latter group. Conversely, for
logical abilities, time spent with both parents together on logical abilities is more productive

for children where neither parent has a degree, and the differences between the effects of
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time spent with only one parent are statistically significant at the 10% level for this group
only. The smaller effect of time spent on educational activities with fathers on children’s
socio-emotional skills is found for both groups.

In the case of general care, I find little evidence of heterogeneity across these two groups.

[Table 12 about here.]

6.3 Robustness Checks

In this section, I test whether my results are robust to the inclusion of other inputs such as
proxies for gender norms, child endowment, parents’ material investments, and school inputs.

Second, I investigate measurement errors issues. Third, I perform a sensitivity analysis.

6.3.1 Omitted Inputs

Until now we have assumed that our lagged measure of the child’s skills is a sufficient statistic
for unobserved endowment as well as unobserved input histories. We have also assumed that
there are no missing contemporaneous relevant inputs that are correlated with parental time
inputs. This is not true if parents adapt their time investments to the level (or the variation)
in other contemporaneous inputs or characteristics that affect child development (Todd &
Wolpin 2003). Hence, the effect of the time input variables may reflect the effect of omitted
inputs, or the response of parents, given an increase or decrease in other inputs. To make
certain that this is not an issue, I first investigate the endogeneity of the allocation of time
across parents to gender norms and parents’ relative bargaining power. Second, I control for
a set of potential omitted inputs that have been found to be relevant in explaining parents’
investments and child development: i) child’s endowment, ii) material investments, iii) school

inputs, and iv) number of parents’ working hours.*¢

6.3.1.1 Gender Norms and Parents’ Relative Bargaining Power

As mentioned earlier, one might argue that the allocation of parental time across the different

parents may be endogenous. In particular, the time parents spend with their children might

46The results are available upon request.
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be the result of a bargaining process among the couple. Parents may specialize into the labor
market or into childcare, given their comparative advantage in this activity. Hence if women
are more discriminated than men in the labor market, men may specialize in the labor market,
and women may specialize into childcare (Becker 1981). This is not an issue if it does not
affect directly the child’s skills. However, we could think that specialization or the bargaining
process that underlies the allocation of time across parents may have a direct effect on child
development (Lundberg et al. 1997; Wang & Cheng 2021). In particular, if parents differ
in their altruism, the one who has the highest bargaining power may allocate more resources
to child development. The value-added models we use control for this only through Y, 4
assuming the effect of the bargaining process to decrease at a constant rate (\). To check
whether these assumptions are reasonable, I control for a proxy of the relative bargaining
power between parents: their relative income. The results are robust to the inclusion of this
control.

Moreover, gender norms might play a big role in shaping the allocation of time across parents.
Grosjean & Khattar (2019) find that in Australia, women spend less time taking care of their
children in areas that were more male-biased in the 18th and 19th centuries, compared to
women who live in areas where the imbalance was not so severe. They interpret this effect
as a result of gender norms, consistent with an effect on gender attitudes, female labor force
participation and occupation choices. This finding is however not robust to instrumenting
the historical male-biased sex ratio by the sex ratio in the convicts population. Using the
same natural historical experiment, Baranov et al. (2021) show that areas that were heavily
male-biased in the past remain characterized by stronger masculinity norms*’. Such norms
may have an effect on child development. They find that boys, but not girls are more likely to
be bullied at school in areas that used to be more male-biased in the past. Such norms are not
expected to vary over time, hence value-added models should deal with this issue. I further

check whether my results are similar after accounting for a set of indicators about parents’

4TThey consider several outcomes related to masculinity norms such violence, risk taking (male mortality),
male suicide or other forms of preventable diseases (not asking for help), gender occupational segregation, or
attitudes (and votes) against homosexuality.
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gender beliefs and attitudes®®. My results are robust to the inclusion of such controls*’.

6.3.1.2 Other Omitted Inputs

It is well established that in-utero circumstances have persistent effects (Almond & Currie
2011; Almond et al. 2018), and there is also some evidence that parents’ investments respond
to child’s endowment (Almond & Mazumder 2013; Bharadwaj et al. 2018; Gratz & Torche
2016; Rosenzweig & Zhang 2009) or to variation in the child’s skills (Nicoletti & Tonei
2020). To check whether this is an issue in my model, I first control for a dummy indicating
whether the child’s birth weight was below 2.5 kg. Low birth weight negatively affects child
development, but I find similar results regarding time investments. Although birth weight
is a relevant measure of health at the starting gate of life, Gréitz & Torche (2016) find
that parents may react more strongly to other endowments than birth weight, such as early
cognitive ability. Hence, I also control for a variable indicating whether the parent thinks
that the child was late in starting to talk: the effect is negative, but it does not affect the
estimates on parental time investments, suggesting that lagged skills are a sufficient proxy
to capture the relation between endowment and parents’ investments.

Previous studies have also shown that material investments are important inputs for children’s
development (Agostinelli & Sorrenti 2018; Attanasio, Cattan, et al. 2020; Nicoletti et al.
2020). Parents who spend more time with their children may also provide more material
investments to their children, such as books. I first control for the number of children’s
books present in the home, and it does not affect my results. I also consider both parents’
income that may capture a broader set of material investments; again, my results are not
affected by the inclusion of parents’ income.

Parents who spend more time with their children may also be more willing to spend time
looking for a good school or to invest more money on schooling. Moreover, parents may

adapt their investments to school inputs and compensate for a lower quality school. T include

48More precisely, the survey collects information about gender beliefs and attitudes in the fifth wave: i)
is it better if the father is the principal breadwinner?; ii) if both parents work, they should share equally
childcare; iii) there should be as many women and men in important positions. Fathers and mothers have to
state whether they strongly disagree, disagree, neither agree nor disagree, agree or strongly agree.

49There is some selection on those who answer, but constraining on the sample for whom we observe those
variables, the results are robust.
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two dummies indicating whether the child is enrolled in a private school or a catholic school;
I also include the teacher’s level of qualification and the ratio of number of pupils to teacher.
The results are robust to the inclusion of these controls.

The time parents spend with their children may also reflect time spent managing activities
(Kalil et al. 2012). To test for that, I include the number of working hours of both parents.
The total amount of time a parent can invest in child development is 24 hours minus the
number of working hours. Hence, the number of working hours would capture the rest
of the time a parent can allocate to their children, even if not present with them. This
provides a proxy for time spent on other activities that are not specified or for time spent
managing activities. The effect of working hours is very small (<0.01 standard deviations)
and negative (and sometimes statistically significant, especially for the mother) for children’s
cognitive skills, and positive for children’s socio-emotional skills. However, the results on
time investments remain similar, suggesting that we have already included all of the relevant

time inputs.

6.3.2 Measurement Errors

Another concern is the measurement error in outcomes and in parental time inputs. In par-
ticular, children’s socio-emotional skills, measured by the mother, may be correlated with
parents’ time inputs. Hence, I consider an alternative measure of socio-emotional skills, mea-
sured by the teacher.”® The results are qualitatively similar and lead to a similar conclusion:
the effect of time spent on educational activities with the father remains smaller than the
effect of time spent with the mother only or both parents together. The results for social
skills measured by the teacher are different, but no heterogeneity across the effects of parents’
investments appears when using both mother’s and teacher’s assessment. I also perform a
factor analysis using the four subscales of socio-emotional skills (emotional health, behav-

ioral problems, hyperactivity issues, and peer problems) to derive a latent factor which is

50The correlation between the two measures of socio-emotional skills by the teacher and the mother is
about 0.3, similar to other datasets. In wave 1, 98% of teachers are women; this proportion decreases over the
waves, but it is still around 71% in wave 4. It could be argued that the estimates I find for socio-emotional
skills may arise from the assessments by women; however, if there is a gender bias in the assessment, it is
unlikely to vary over time, and hence, it would be caught by Y;;_1. While part of the difference between
these two measures might be due to measurement errors, it is also likely that they measure different types of
skill (Papageorge et al. 2019).
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less affected by measurement error (Nicoletti & Tonei 2020). Results are also similar using
this measure.

Measurement errors in time investments may also be an issue. The results are robust to the
inclusion of controls indicating whether the time-use diary was completed on an ordinary day
and whether it was filled by the mother. Using a sample of children for whom we observe two
days rather than one day would also reduce the measurement error issue.”’ Unfortunately, in
wave 4, the time-use diary was completed for only one day for all children. Constraining the
sample to the first three waves, I find similar results when children for whom we observe only
one day are excluded.”” I also use a model by week rather than by day and find qualitatively
similar results, even if some activities seem to have a greater effect when more weight is given

to a weekday.”®

6.3.3 Sensitivity

In this section, I test whether my results are sensitive to the sample. I first check whether
I find similar results when single-parent families are excluded. Second, I test whether my
results are similar for the balanced panel.

Including single-parent families might be an issue for at least two reasons. First, the time-use
diary does not distinguish between parent and step-parent,® which could lead to a measure-
ment error where time spent with fathers may in fact reflect time spent with step-fathers.
Second, these families might behave differently. Fathers may anticipate the separation and,
because they do not have custody, decrease their investment in their children. In addition,
time spent with both parents together may have little effect because of conflict between the
parents. Constraining the sample to children who remain in two-parent families throughout
the first four waves leads to less efficient estimates, but similar results.®

In our sample, we have 1507 children for whom we observe verbal skills in waves 1-3, 1371

51The results are available upon request.

52Since logical abilities are available from only wave 2 onward, I cannot check whether this is the case for
the CVA model instrumenting logical abilities at ¢ — 1 by logical abilities at ¢t —2 (CVA-IV) and for the GMM
model.

3This is also confirmed by a heterogeneity analysis according to the type of day (weekday/weekend).

> An example of the time-use diary can be found at https://growingupinaustralia.gov.au/sites/
default/files/w5-wl-12-tudk.pdf.

55The results are available upon request.
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children for whom we observe logical abilities in waves 2-4, and 1150 children for whom we
observe socio-emotional skills throughout the first four waves. Attrition is not random. I
build a variable equal to zero when the children’s skill is observed during all waves where it
is intended to be collected (Table 1) and equal to one otherwise. Determinants of attrition
are described in Table A.1 and are similar. Children whose main language spoken at home
is not English or who are Indigenous are more likely to leave the sample, which may reflect
a higher cost of completing the survey for them and their parents. Children who leave the
sample are less likely to be first born relative to other birth orders and less likely to live with
both parents. Children whose mother is less educated are more likely to not be observed
throughout the survey relative to those whose mother has a high school degree. Father’s
education has a more ambiguous effect. Children whose parents are more authoritarian are
less likely to leave the sample, while children whose parents have a higher indicator of warmth
and affection are slightly more likely to leave the sample.

I already control for these variables, so attrition on the observed variables should not be an
issue, except in the case of heterogeneity in the effects according to these variables (Solon et
al. 2015).°° To test whether attrition is an issue because of selection on observed variables,
I estimate the models based on the balanced panel. The results are similar and available
upon request. A small change is that the effect of time spent on educational activities with
both parents together on children’s socio-emotional skills, measured by total SDQ), is smaller
for the balanced panel and now different from time spent with only the mother; the ranking
of time spent with at least one parent on children’s socio-emotional skills, from the most
productive to the least productive, is the following: time spent with the mother only, time
spent with both parents, and time spent with the father only. This suggests that unobserved
variables that explain attrition may be slightly positively correlated with the productivity of
time spent on educational activities with both parents together, once the observed variables

have been controlled for.?”

56Heterogeneity according to parents’ education is reported in the next section, and the results are similar
when single-parent families are excluded (see above). I also investigate heterogeneity in the results according
to child’s birth order and to parenting style, but do not find strong evidence of heterogeneity according to
these variables. There are too few observations to investigate heterogeneity according to the main language
spoken at home or Indigenous status.

57The results are available upon request.
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7 Concluding Discussion

While a burgeoning literature has focused on the effects of parental time, and especially of
maternal time on children’s outcomes, little is know about heterogeneity across the effects of
parents’ investments. In this paper, I have estimated the production function for children’s
cognitive and socio-emotional skills using a variety of models: OLS, cumulative models,
value-added models, an individual fixed-effect model, and a GMM model. A GMM model
allows past inputs and unobserved abilities to be correlated with current inputs, but their
effect is assumed to decrease at a constant rate (\). It also deals with endogeneity due to
heterogeneity in the learning speed.

This paper reveals that there is heterogeneity between the effects of parents’ investments.
Time spent on educational activities with only the father has a smaller effect than time
spent with both parents together or with only the mother on children’s verbal skills and
emotional and behavioral skills. The difference is statistically different from zero when using
the GMM model. I also show that there is heterogeneity across the effects of parenting style.
All of the models reject homogeneity across the effects of parents’ authoritarian behaviors on
socio-emotional skills, measured by total SDQ or social skills; mother’s authoritarian behavior
contributes more to children’s socio-emotional skills than father’s authoritarian behavior. For
social skills, the effect of mother’s warmth is also larger than the effect of father’s warmth.
Accounting for omitted variables such as child’s endowment, material inputs, school inputs,
and the number of working hours does not change the results.

A heterogeneity analysis highlights differences across genders, but I do not find any evidence
of an own-gender effect. Time spent with both parents together has a greater effect on
children’s verbal skills when at least one parent has an academic degree.

Many mechanisms could explain why there exists some heterogeneity across the effects of
parents’ investments, but one relevant candidate I find is the inequalities across time spent
with each parent, combined with non-linearity in the effect of parental time investments.
Investigating the non-linearity of the effect suggests that the smaller effect of time spent with
fathers is driven by fathers who spend less than 30 minutes a day on educational activities

with their child.
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These findings have strong policy implications. Reforms that encourage fathers to spend
more time with their children are likely to increase the productivity of time spent with those
fathers, and would therefore be beneficial both to children’s socio-emotional and cognitive
skills. Moreover, this may mean that mothers’ time investments do not reach a certain
threshold where mothers tend to become too tired to spend the time efficiently for their
child’s development. Paternity-leave reforms are likely to go in this direction (Patnaik 2019).
Home-visiting programs have also been shown to be effective at increasing time investments
(Attanasio, Cattan, et al. 2020; Doyle et al. 2017; Gertler et al. 2014; Heckman et al.
2017; Mayer et al. 2019), and these programs may be even more productive when targeted

at fathers.
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Table 1: Summary of Data Collection for Both Cohorts in Each Wave

Cohort Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 Wave 7
2004 2006 2008 2010 2012 2014 2016
B cohort 0-1yrs 2-3yrs 4-5yrs 6-7 yrs 89 yrs  10-11 yrs 12-13 yrs
Peabody Picture Vocabulary Test - - Yes Yes Yes - -
Matrix Reasoning Test - - - Yes Yes Yes -
Strengths and Difficulty Questionnaire Yes Yes Yes Yes Yes Yes Yes
TUD (paper), completed by parent Yes Yes Yes - - - -
TUD (computer), completed by study child - - - - - Yes Yes
K cohort 4-5 yrs 6-7 yrs 8-9 yrs 10-11 yrs 12-13 yrs 14-15 yrs 16-17 yrs
Peabody Picture Vocabulary Test Yes Yes Yes - - - -
Matrix Reasoning Test - Yes Yes Yes - - -
Strengths and Difficulty Questionnaire Yes Yes Yes Yes Yes Yes Yes
TUD (paper), completed by parent Yes Yes Yes - - - -
TUD (computer), completed by study child - - - Yes Yes Yes Yes

Notes: This table reports the wave in which the information on child development and time-use
diaries are collected for each cohort. “TUD?” is time-use diary.
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Table 2: Summary Statistics of Outcomes

1st wave (4-5 y-o) 2nd wave (6-7 y-o) 3rd wave (8-9 y-o0) 4th wave (10-11 y-o)
mean sd min max count mean sd min max count mean sd min max count mean sd min max count

6V

Math Skills . . . . 0 13.57 4.62 0.00 28.00 2756 19.43 4.99 0.00 33.00 2487 22.85 4.57 6.00 35.00 2452
Verbal Skills 64.65 5.93 32.49 84.78 2778 74.30 4.90 46.44 91.58 2696 78.73 4.80 47.20 100.74 2487 . . . . 0
Social Skills  7.73 1.79 0.00 10.00 3022 8.26 1.70 0.00 10.00 2773 826 1.70 0.00 10.00 2510 8.53 1.67 1.00 10.00 2456
Total SDQ  30.87 5.20 12.00 40.00 3022 32.42 4.87 8.00 40.00 2773 32.64 5.18 5.00 40.00 2510 31.76 5.74 8.00 40.00 2456
Exter SDQ 14.09 3.73 0.00 20.00 3022 15.39 3.19 3.00 20.00 2773 15.58 3.29 3.00 20.00 2510 15.35 3.43 2.00 20.00 2456
Inter SDQ  16.77 2.57 4.00 20.00 3022 17.03 2.67 1.00 20.00 2773 17.07 2.77 2.00 20.00 2510 16.40 3.23 1.00 20.00 2456

Notes: Verbal skills are measured through the PPVT. Logical abilities are measured through the MRT. Socio-emotional skills
are measured through the SDQ, completed by the primary care-giver. Total SDQ is the sum of externalizing SDQ and
internalizing SDQ. Internalizing SD(Q measures emotional skills and is the sum of the scores of emotional and peer sub-
scales. Externalizing SDQ measures behavioral skills and is the sum of the scores of conduct and hyperactivity sub-scales.
See Figure A.1 for more details on the SDQ variables.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children. Weighting is used to ensure the
sample to be representative of the Australian population.



0¢

Table 3: Summary Statistics of Time Use (Hours Per Day)

1st wave (4-5 y-o0) 2nd wave (6-7 y-o) 3rd wave (8-9 y-o0) 4th wave (10-11 y-o)
mean sd min max mean sd min max mean sd min max mean sd min max
Bed 11.62 1.30 5.75 19.75 11.15 1.15 5.75 17.50 10.97 1.21 5.75 16.75 10.34 1.13 5.75 17.25
School 2.25 2.88 0.00 12.00 3.57 3.44 0.00 13.00 3.50 3.50 0.00 12.50 2.42 2.37 0.00 7.22
Educational Activities - Other Adults 0.09 0.42 0.00 12.50 0.03 0.21 0.00 5.75 0.02 0.19 0.00 6.00 0.16 0.44 0.00 5.10
Educational Activities - Parents 1.29 1.57 0.00 12.75 0.65 0.77 0.00 9.00 0.62 0.79 0.00 9.50 0.26 0.62 0.00 5.75
Educational Activities - No Adults 0.23 0.59 0.00 11.00 0.15 0.36 0.00 4.50 0.19 0.44 0.00 4.50 0.65 0.89 0.00 7.42
General Care - Other Adults 0.31 1.00 0.00 10.50 0.23 0.83 0.00 11.50 0.21 0.76 0.00 875 1.20 1.20 0.00 11.60
General Care - Parents 3.69 2.23 0.00 14.25 3.03 1.85 0.00 13.75 296 1.86 0.00 14.50 2.03 1.69 0.00 13.42
General Care - No Adults 0.72 1.26 0.00 11.50 0.71 1.03 0.00 7.75 0.71 0.94 0.00 7.50 1.17 0.91 0.00 9.70
Social Activities 2.35 2.07 0.00 11.25 290 2.37 0.00 14.25 2.88 2.43 0.00 13.25 2.66 1.84 0.00 10.28
Media, 1.38 1.25 0.00 9.50 1.52 1.37 0.00 9.75 1.87 1.61 0.00 10.50 2.96 2.28 0.00 14.17
Unknown 0.08 0.60 0.00 11.25 0.07 0.44 0.00 8.25 0.07 0.37 0.00 7.50 0.14 0.47 0.00 5.50
Educational Activities - Mother 0.64 1.09 0.00 11.75 0.29 0.51 0.00 5.00 0.26 0.51 0.00 7.75 0.18 0.51 0.00 5.42
Educational Activities - Father 0.14 0.43 0.00 850 0.09 0.31 0.00 5.00 0.08 0.31 0.00 6.00 0.05 0.26 0.00 3.92
Educational Activities - Both Parents 0.51 0.98 0.00 12.50 0.27 0.53 0.00 7.25 0.28 0.55 0.00 6.00 0.03 0.19 0.00 2.93
General Care - Mother 1.72 1.86 0.00 14.00 1.22 1.35 0.00 10.25 1.18 1.38 0.00 10.25 1.09 1.40 0.00 10.03
General Care - Father 0.41 0.89 0.00 9.25 0.35 0.82 0.00 12.50 0.34 0.82 0.00 8.25 0.28 0.71 0.00 9.67
General Care - Both Parents 1.56 1.85 0.00 13.00 1.46 1.69 0.00 11.25 1.44 1.66 0.00 13.00 0.66 1.17 0.00 13.42
Observations 5528 4664 4146 2457

Notes: This table reports children’s time use by day and by wave. In the first three waves, children may appear twice
in a wave if they completed a time-use diary for a day during the week and the weekend. Time spent with the mother
and with the father denotes time spent alone with the parent, possibly with other adults, but without the other
parent. Table A.2 in the Appendix reports the mean and the standard deviation for each activity for weekday and
weekends separately. See Figures A.2 and A.3 for more details on the typology of time use.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children. Weighting is used to ensure the
sample to be representative of the Australian population.



Table 4: Summary Statistics of Demographic Variables

1¢

1st wave (4-5 y-o) 2nd wave (6-7 y-o0) 3rd wave (8-9 y-o) 4th wave (10-11 y-o)

mean sd min  max count mean sd min  max count mean  sd min  max count mean  sd min max count
Boy 0.52 0.50 0.00 1.00 3022 0.52 0.50 0.00 1.00 2775 052 050 0.00 1.00 2512 0.50 0.50 0.00 1.00 2457
First Born 0.43 0.50 0.00 1.00 3022 043 0.50 0.00 1.00 2775 044 050 0.00 1.00 2512 0.44 0.50 0.00 1.00 2457
Second Born 0.35 048 0.00 1.00 3022 0.36 048 0.00 1.00 2775 0.34 047 0.00 1.00 2512 0.35 0.48 0.00 1.00 2457
Third Born 0.16 0.36 0.00 1.00 3022 0.15 036 0.00 1.00 2775 0.16 037 0.00 1.00 2512 0.15 0.36 0.00 1.00 2457
Fourth Born 0.05 0.22 0.00 1.00 3022 0.04 0.19 0.00 1.00 2775 0.04 020 0.00 1.00 2512 0.04 0.21 0.00 1.00 2457
Fifth Born and more 0.02 0.12 0.00 1.00 3022 0.01 0.11 0.00 1.00 2775 0.01 0.11 0.00 1.00 2512 0.02 0.12 0.00 1.00 2457
Child’s age (months) 56.96 2.56 51.00 67.00 3022 81.92 2.89 75.00 94.00 2775 105.53 2.85 95.00 116.00 2512 129.97 3.54 121.00 140.00 2457
Mother’s age 3549 5.06 20.00 55.00 3022 37.87 4.96 23.00 62.00 2775 39.85 4.97 25.00 64.00 2512 4140 548 18.00 82.00 2457
Father’s age 33.25 13.88 0.00 70.00 3022 35.25 14.56 0.00 72.00 2775 37.54 14.50 0.00 71.00 2512 34.75 18.74 0.00 76.00 2457
Mother Education 6.68 250 1.00 11.00 3022 6.85 245 1.00 11.00 2775 6.99 244 1.00 11.00 2512 6.99 242 1.00 11.00 2457
Father Education 6.22 3.21 0.00 11.00 3022 6.28 3.23 0.00 11.00 2775 6.44 3.19 0.00 11.00 2512 5.70 3.63 0.00 11.00 2457
Live with Two Parents 0.85 036 0.00 1.00 3022 0.84 036 0.00 1.00 2775 082 038 0.00 1.00 2512 0.69 0.46 0.00 1.00 2457
No. of Siblings 145 097 0.00 800 3022 151 095 0.00 800 2775 156 099 0.00 800 2512 161 1.10 0.00 8.00 2457
Main language spoken at home is English 0.91 0.29 0.00 1.00 3022 0.90 0.30 0.00 1.00 2775 0.90 0.31 0.00 1.00 2512 0.89 0.31 0.00 1.00 2457
Indigenous 0.03 0.16 0.00 1.00 3022 0.02 0.15 0.00 1.00 2775 0.02 0.15 0.00 1.00 2512 0.04 0.19 0.00 1.00 2457
Weekend 0.48 0.50 0.00 1.00 3022 0.58 049 0.00 1.00 2775 062 049 0.00 1.00 2512 0.21 0.40 0.00 1.00 2457
Mother’s Income (in thousands) 20.15 19.88 0.00 208.00 3000 26.89 25.99 0.00 249.14 2774 30.90 27.96 0.00 269.07 2511 35.14 33.40 0.00 498.28 2453
Father’s Income (in thousands) 41.53 40.37 0.00 398.63 3013 56.41 49.45 0.00 348.79 2773 63.91 58.52 0.00 597.93 2512 5859 71.77 0.00 1245.69 2455

Notes: This table reports the summary statistics for each control for each wave, separately.
Source: Estimation Sample drawn from the Longitudinal Study of Australian Children. Weighting is used to ensure the
sample to be representative of the Australian population.



Table 5: Time Input Production Function—Verbal Skills (PPVT)

) ) ®) @ 5) (6) ™ (®) )
OLS OLS 2 VA FE Cumulative Model CVA CVA 2 CVA-1IV GMM
School 0.01* 0.00 —0.00 —0.00 0.00 —0.00 —0.00 0.00 0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Educational Activities - Other Adults 0.02 0.04 0.04 —0.01 0.04 0.04 0.06 0.05 0.11+
(0.02) (0.04) (0.04) (0.02) (0.04) (0.04) (0.06) (0.06) (0.06)
Educational Activities - Mother 0.05%%* 0.07%%* 0.03* —0.00 0.06%** 0.03* —0.01 —0.03 0.13%%*
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.03)
Educational Activities - Father 0.05** 0.03 0.03 0.02 0.03 0.03 0.04+ 0.05+ 0.05
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.04)
Educational Activities - Both Parents 0.04*** 0.06*** 0.04** 0.01 0.05** 0.04* —0.02 —0.04+ 0.16%**
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.03)
Educational Activities - No Adults 0.04** 0.09%** 0.05%** 0.02 0.08*** 0.05%* 0.02 —0.01 0.16**
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.05)
General Care - Other Adults 0.01 0.01 0.00 —0.00 0.01 0.00 —0.00 —0.01 0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.02)
General Care - Mother 0.01%* 0.00 —0.01 —0.01 0.00 —0.01 —0.02 —0.03* 0.04*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
General Care - Father 0.03** 0.02 0.01 —0.00 0.02 0.01 —0.03* —0.04%* 0.07**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
General Care - Both Parents 0.01 —0.00 —0.01 —0.00 —0.00 —0.01 —0.01 —0.02 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
General Care - No Adults —0.00 —0.00 —0.01 —0.01 —0.00 —0.01 —0.03+ —0.04* 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.02)
Social Activities 0.02%%* 0.02* 0.01 0.00 0.02* 0.01 —0.00 —0.01 0.06%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
Media 0.02%*** 0.02* 0.01 0.01 0.02* 0.01 0.01 0.00 0.05*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
Unknown 0.02+ 0.04* 0.03+ —0.00 0.04* 0.03+ —0.02 —0.04 0.06+
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.03)
Mother Warmth and Affection —0.01 —0.02+ —0.02 0.01 —0.02+ —0.02 —0.02 —0.01 —0.02+
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Authoritarian Mother 0.07*** 0.05%** 0.03* 0.01 0.05%** 0.03* 0.04* 0.02+ 0.04%*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Father Warmth and Affection 0.01 —0.00 0.01 0.06*** —0.00 0.01 —0.00 0.01 —0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Authoritarian Father 0.04** 0.04%* 0.02+ —0.01 0.03** 0.02+ 0.02 —0.00 0.03*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Verbal Skills (Lag) 0.38%** 0.38%** 0.43%** 0.80%** 0.14%%%
(0.01) (0.01) (0.02) (0.04) (0.04)
Observations 13744 7010 7010 13744 7010 7010 2827 2827 7010
R? 0.614 0.285 0.411 0.781 0.288 0.412 0.304 0.172
Ed: Mother vs Father 0.98 0.14 0.97 0.25 0.17 0.97 0.10 0.02 0.12
Ed: Mother vs Both Parents 0.91 0.61 0.70 0.33 0.63 0.70 0.63 0.78 0.47
Ed: Father vs Both Parents 0.93 0.27 0.74 0.63 0.29 0.73 0.03 0.01 0.03
Care: Mother vs Father 0.08 0.23 0.24 0.73 0.20 0.21 0.42 0.27 0.17
Care: Mother vs Both Parents 0.15 0.57 0.56 0.49 0.63 0.61 0.55 0.49 0.03
Care: Father vs Both Parents 0.01 0.11 0.11 0.91 0.10 0.11 0.21 0.10 0.00
Warmth: Mother vs Father 0.17 0.40 0.19 0.00 0.36 0.17 0.52 0.31 0.29
Authoritarian: Mother vs Father 0.07 0.50 0.72 0.15 0.53 0.74 0.33 0.23 0.53

Notes: Verbal skills are measured as the PPVT score at ages 45, 6-7, and 89 years. Scores are standardized for a
mean of zero and a standard deviation of one. Time spent on each activity is measured in number of hours per day.
The estimates of the effect of time spent on each activity should be interpreted as relative to time spent sleeping.
All models include controls such as child’s sex, age, birth order, a dummy indicating whether the child is Indigenous,
along with family characteristics such as number of siblings, parents’ ages, their education, and a dummy indicating
whether the child lives with both parents and the main language spoken at home is English. Dummies for waves
and the type of day are also included. Models also control for both parents’ parenting style. To avoid losing too
much observation in single-parent families, I also include observations for whom we do not observe the father’s age,
his education, or his parenting style, and include a set of dummies controlling whether these variables are missing.
Column 1 shows the estimation results for the OLS model. Column 2 shows the estimation results for the OLS
model, but including only those observations where we observe the skill in the previous wave (hence excluding wave
1), which gives a comparative sample for the value-added model, estimations of which are shown in column 3. The
estimations using the individual fixed-effect model are shown in column 4. Columns 5 and 6 show the estimations
for the cumulative model and the CVA model, respectively. To give a comparable sample for the CVA-IV model,
estimations for the CVA model including only those children for whom we observe the skill at ¢ — 2 are shown in
column 7. The results for the CVA-IV model are shown in column 8. Estimations of the GMM model are shown
in column 9, addressing feedback effects. I test whether the differences between the effect of each parental time are
statistically different from zero. I do the same for parenting style. The p-values are reported at the bottom of the
table for each outcome. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001. Standard errors are in parentheses.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 6: Time Input Production Function—Logical Abilities (MRT)

) ) ®) @ 5) (6) ™ (®) )
OLS OLS 2 VA FE Cumulative Model CVA CVA 2 CVA-1IV GMM
School 0.01 0.01 —0.00 0.00 0.01 —0.00 —0.01 —0.03 —0.04
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.04)
Educational Activities - Other Adults 0.04 0.01 —0.02 —0.01 0.01 —0.02 —0.02 —0.05 —0.41+
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.05) (0.21)
Educational Activities - Mother 0.06%** 0.08%* 0.03 —0.01 0.07** 0.03 0.00 —0.03 —0.01
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.05)
Educational Activities - Father 0.00 —0.07+ —0.05+ 0.01 —0.07+ —0.05+ —0.04 —0.01 0.00
(0.03) (0.04) (0.03) (0.03) (0.04) (0.03) (0.06) (0.06) (0.09)
Educational Activities - Both Parents 0.07*** 0.07** 0.05* 0.03+ 0.07* 0.05* —0.05 —0.04 0.07
(0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.09) (0.10) (0.08)
Educational Activities - No Adults 0.11%%* 0.09%** 0.04* 0.02 0.08*** 0.04* 0.05* 0.02 0.15%
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.07)
General Care - Other Adults 0.02* 0.03+ 0.01 0.00 0.034 0.01 0.00 —0.00 —0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.05)
General Care - Mother 0.02* 0.02* 0.02 0.01 0.03* 0.02 0.01 —0.00 —0.05
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.04)
General Care - Father 0.01 0.03+ 0.01 0.00 0.03+ 0.01 0.00 —0.02 —0.02
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.03) (0.03) (0.06)
General Care - Both Parents 0.01 0.01 0.00 0.00 0.01 0.00 0.02 0.01 —0.06
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.03) (0.04)
General Care - No Adults 0.00 0.02 0.00 0.00 0.02 0.01 —0.00 —0.02 —0.11%*
(0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.05)
Social Activities 0.02%* 0.02* 0.01 0.00 0.02* 0.01 —0.00 —0.01 —0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.04)
Media 0.03*** 0.03** 0.01 0.00 0.03** 0.01 0.00 —0.01 —0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.04)
Unknown 0.02 0.05 0.03 0.01 0.05+ 0.04 —0.04 —0.04 —0.03
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03) (0.04) (0.04) (0.08)
Mother Warmth and Affection —0.02 —0.03 —0.03+ —0.00 —0.03 —0.03+ —0.02 —0.02 —0.02
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02)
Authoritarian Mother 0.04%** 0.04* 0.02 —0.00 0.04* 0.02 0.02 0.01 0.02
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Father Warmth and Affection —0.02 —0.01 —0.00 0.01 —0.02 —0.00 —0.02 —0.01 —0.01
(0.01) (0.02) (0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02)
Authoritarian Father 0.04** 0.06** 0.04* —0.01 0.06** 0.03* 0.01 —0.01 0.04*
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02)
Math Skills (Lag) 0.46%** 0.46%** 0.44%%* 0.79%** 0.22%*%
(0.02) (0.02) (0.02) (0.05) (0.07)
Observations 11189 5346 5346 11189 5346 5346 1584 1584 5346
R? 0.442 0.200 0.362 0.660 0.203 0.364 0.324 0.189
Ed: Mother vs Father 0.05 0.00 0.02 0.68 0.00 0.02 0.57 0.74 0.87
Ed: Mother vs Both Parents 0.71 0.93 0.49 0.10 0.93 0.47 0.58 0.92 0.30
Ed: Father vs Both Parents 0.03 0.00 0.01 0.39 0.00 0.01 0.88 0.76 0.55
Care: Mother vs Father 0.58 0.82 0.73 0.43 0.77 0.78 0.79 0.45 0.52
Care: Mother vs Both Parents 0.07 0.13 0.12 0.21 0.15 0.13 0.67 0.55 0.92
Care: Father vs Both Parents 0.48 0.21 0.44 0.94 0.21 0.42 0.60 0.30 0.50
Warmth: Mother vs Father 0.90 0.65 0.32 0.58 0.67 0.33 0.84 0.72 0.56
Authoritarian: Mother vs Father 0.90 0.44 0.57 0.72 0.47 0.59 0.71 0.67 0.44

Notes: Logical abilities are measured as the MRT score at ages 67, 89, and 10-11 years. Scores are standardized
for a mean of zero and a standard deviation of one. Time spent on each activity is measured in number of hours
per day. The estimates of the effect of time spent on each activity should be interpreted as relative to time spent
sleeping. All models include controls such as child’s sex, age, birth order, a dummy indicating whether the child is
Indigenous, along with family characteristics such as number of siblings, parents’ ages, their education, and a dummy
indicating whether the child lives with both parents and the main language spoken at home is English. Dummies
for waves and the type of day are also included. Models also control for both parents’ parenting style. To avoid
losing too much observation in single-parent families, I also include observations for whom we do not observe the
father’s age, his education, or his parenting style, and include a set of dummies controlling whether these variables
are missing. Column 1 shows the estimation results for the OLS model. Column 2 shows the estimation results
for the OLS model, but including only those observations where we observe the skill in the previous wave (hence
excluding wave 1), which gives a comparative sample for the value-added model, estimations of which are shown in
column 3. The estimations using the individual fixed-effect model are shown in column 4. Columns 5 and 6 show
the estimations for the cumulative model and the CVA model, respectively. To give a comparable sample for the
CVA-IV model, estimations for the CVA model including only those children for whom we observe the skill at ¢t — 2
are shown in column 7. The results for the CVA-IV model are shown in column 8. Estimations of the GMM model
are shown in column 9, addressing feedback effects. I test whether the differences between the effect of each parental
time are statistically different from zero. I do the same for parenting style. The p-values are reported at the bottom
of the table for each outcome. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001. Standard errors are in parentheses.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 7: Time Input Production Function—Emotional and Behavioral Skills (Total SDQ)

(1) (2) (3) (4) 5 (6) (7) (8) (9)
OoLS OLS 2 VA FE Cumulative Model CVA CVA 2 CVA-TIV GMM
School 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.01 —0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Educational Activities - Other Adults —0.00 —0.03 —0.03 —0.00 —0.03 —0.03 0.01 0.01 —0.08
(0.02) (0.04) (0.03) (0.02) (0.04) (0.03) (0.03) (0.03) (0.07)
Educational Activities - Mother 0.00 —0.01 —0.01 0.01 —0.01 —0.01 —0.03 —0.02 0.01
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.04)
Educational Activities - Father —0.01 —0.05 —0.05* 0.03 —0.04 —0.05+4 —0.00 —0.01 —0.18%*
(0.02) (0.03) (0.03) (0.02) (0.03) (0.02) (0.03) (0.03) (0.06)
Educational Activities - Both Parents 0.02 —0.04% —0.01 0.03* —0.04+4 —0.00 0.03 0.04+ —0.01
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.04)
Educational Activities - No Adults 0.04%* 0.02 0.01 0.02 0.01 0.01 —0.01 —0.01 0.03
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.05)
General Care - Other Adults 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
General Care - Mother 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
General Care - Father —0.00 —0.01 0.00 0.00 —0.01 0.00 0.01 0.01 —0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.03)
General Care - Both Parents —0.01 —0.01 0.00 0.00 —0.01 0.00 —0.00 0.00 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
General Care - No Adults —0.01 —0.01 0.00 —0.00 —0.01 0.00 0.00 0.00 0.04
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Social Activities 0.02* 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
Media —0.00 —0.01 —0.00 —0.00 —0.01 —0.00 —0.00 —0.00 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Unknown 0.00 —0.00 0.01 0.01 0.00 0.01 —0.04 —0.04 —0.01
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.04)
Mother Warmth and Affection 0.12%%* 0.11%%* 0.04%%* 0.08%** 0.11%%* 0.04%%* 0.04%* 0.02 0.07%%*
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01)
Authoritarian Mother 0.49%%* 0.47%%* 0.24%%% 0.26%%* 0.46%%* 0.24%%* 0.24%%% 0.16%%% 0.32%%%
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02)
Father Warmth and Affection 0.07%%* 0.06%** 0.03* 0.03%* 0.06%** 0.03* 0.00 —0.01 0.04%*
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01)
Authoritarian Father 0.13%%% 0.15%%% 0.07%%% 0.09%** 0.15%%* 0.07%%* 0.08%** 0.06%** 0.10%%*
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01) (0.02)
Total SDQ (Lag) 0.57%%* 0.57%%* 0.64%%* 0.82%%* 0.38% %
(0.01) (0.01) (0.02) (0.02) (0.04)
Observations 16787 9198 9198 16787 9198 9198 4621 4621 9198
R? 0.331 0.306 0.539 0.146 0.307 0.540 0.607 0.585
Ed: Mother vs Father 0.66 0.29 0.15 0.41 0.33 0.17 0.40 0.56 0.00
Ed: Mother vs Both Parents 0.22 0.22 0.89 0.23 0.25 0.80 0.05 0.02 0.48
Ed: Father vs Both Parents 0.22 0.84 0.13 0.99 0.87 0.12 0.38 0.13 0.01
Care: Mother vs Father 0.92 0.25 0.71 0.93 0.24 0.70 0.79 0.87 0.19
Care: Mother vs Both Parents 0.35 0.29 0.49 0.75 0.26 0.45 0.30 0.55 0.43
Care: Father vs Both Parents 0.64 0.66 0.97 0.91 0.67 0.94 0.65 0.58 0.43
Warmth: Mother vs Father 0.01 0.09 0.44 0.00 0.09 0.42 0.13 0.14 0.24
Authoritarian: Mother vs Father 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Notes: Socio-emotional skills are measured as the total SDQ score, provided by the primary care-giver, at ages 4-5,
6-7, 89, and 10-11 years. Scores are standardized for a mean of zero and a standard deviation of one. The scale has
been reversed so that higher values indicate better outcomes. Time spent on each activity is measured in number of
hours per day. The estimates of the effect of time spent on each activity should be interpreted as relative to time
spent sleeping. All models include controls such as child’s sex, age, birth order, a dummy indicating whether the
child is Indigenous, along with family characteristics such as number of siblings, parents’ ages, their education, and
a dummy indicating whether the child lives with both parents and the main language spoken at home is English.
Dummies for waves and the type of day are also included. Models also control for both parents’ parenting style. To
avoid losing too much observation in single-parent families, I also include observations for whom we do not observe
the father’s age, his education, or his parenting style, and include a set of dummies controlling whether these variables
are missing. Column 1 shows the estimation results for the OLS model. Column 2 shows the estimation results
for the OLS model, but including only those observations where we observe the skill in the previous wave (hence
excluding wave 1), which gives a comparative sample for the value-added model, estimations of which are shown in
column 3. The estimations using the individual fixed-effect model are shown in column 4. Columns 5 and 6 show
the estimations for the cumulative model and the CVA model, respectively. To give a comparable sample for the
CVA-IV model, estimations for the CVA model including only those children for whom we observe the skill at ¢t — 2
are shown in column 7. The results for the CVA-IV model are shown in column 8. Estimations of the GMM model
are shown in column 9, addressing feedback effects. I test whether the differences between the effect of each parental
time are statistically different from zero. I do the same for parenting style. The p-values are reported at the bottom
of the table for each outcome. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001. Standard errors are in parentheses.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 8: Time Input Production Function—Social Skills

& (2) 3) ) (6) @) (8) )
OLS OLS 2 VA FE Cumulative Model CVA CVA 2 CVA-IV GMM
School 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.04
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Educational Activities - Other Adults 0.03 0.02 —0.00 0.00 0.02 —0.00 —0.02 —0.03 0.28%**
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03) (0.04) (0.04) (0.08)
Educational Activities - Mother 0.02 0.03 0.01 0.01 0.03 0.01 0.01 —0.01 0.04
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.04)
Educational Activities - Father —0.01 —0.02 —0.02 0.00 —0.02 —0.02 0.01 0.02 —0.01
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.04) (0.06)
Educational Activities - Both Parents 0.01 0.02 0.01 0.02+ 0.02 0.01 0.02 0.02 0.00
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.04)
Educational Activities - No Adults 0.01 0.00 —0.01 0.01 0.00 —0.00 —0.00 —0.01 —0.01
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.06)
General Care - Other Adults —0.00 0.02 0.02 0.00 0.02 0.02 0.01 0.01 0.05+
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.03)
General Care - Mother —0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
General Care - Father —0.01 0.00 —0.00 —0.01 0.00 —0.00 0.00 —0.00 0.01
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.03)
General Care - Both Parents —0.01 —0.00 —0.01 0.01 —0.00 —0.01 —0.00 —0.00 —0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
General Care - No Adults —0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.03)
Social Activities —0.00 0.00 —0.00 0.00 0.00 —0.00 —0.00 —0.00 0.03
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
Media —0.01 —0.00 0.00 0.00 —0.00 0.00 0.00 0.00 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03)
Unknown —0.00 0.01 0.02 0.01 0.01 0.02 0.03 0.02 —0.01
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.05)
Mother Warmth and Affection 0.26%** 0.23%** 0.13%** 0.16%** 0.23%** 0.13%** 0.11%** 0.05%** 0.18%**
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01) (0.02)
Authoritarian Mother 0.30%*** 0.30%** 0.18%** 0.19%** 0.30%** 0.18%** 0.18%** 0.11%** 0.23%**
(0.02) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02)
Father Warmth and Affection 0.03* 0.02 0.01 0.01 0.02 0.01 0.00 —0.01 0.02
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01) (0.01)
Authoritarian Father 0.07*** 0.09%** 0.05%** 0.05%** 0.09%** 0.05%* 0.05%* 0.034 0.07%**
(0.01) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
Social Skills (Lag) 0.45%** 0.45%** 0.49%** 0.77*** 0.26%**
(0.01) (0.01) (0.02) (0.03) (0.04)
Observations 16787 9200 9200 16787 9200 9200 4622 4622 9200
R? 0.217 0.211 0.389 0.116 0.213 0.390 0.423 0.357
Ed: Mother vs Father 0.29 0.14 0.33 0.75 0.15 0.34 0.88 0.58 0.41
Ed: Mother vs Both Parents 0.47 0.66 0.93 0.43 0.68 0.88 0.64 0.39 0.37
Ed: Father vs Both Parents 0.62 0.26 0.30 0.42 0.26 0.29 0.80 0.89 0.85
Care: Mother vs Father 0.34 0.60 0.57 0.60 0.61 0.56 0.49 0.55 0.70
Care: Mother vs Both Parents 0.55 0.27 0.06 0.43 0.28 0.05 0.19 0.20 0.27
Care: Father vs Both Parents 0.59 0.83 0.53 0.31 0.84 0.52 0.80 0.77 0.67
Warmth: Mother vs Father 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Authoritarian: Mother vs Father 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Notes: Social skills are measured as the pro-social SDQ score, provided by the primary care-giver, at ages 4-5, 6-7,
8-9, and 10-11 years. Scores are standardized for a mean of zero and a standard deviation of one. Time spent on
each activity is measured in number of hours per day. The estimates of the effect of time spent on each activity
should be interpreted as relative to time spent sleeping. All models include controls such as child’s sex, age, birth
order, a dummy indicating whether the child is Indigenous, along with family characteristics such as number of
siblings, parents’ ages, their education, and a dummy indicating whether the child lives with both parents and the
main language spoken at home is English. Dummies for waves and the type of day are also included. Models also
control for both parents’ parenting style. To avoid losing too much observation in single-parent families, I also include
observations for whom we do not observe the father’s age, his education, or his parenting style, and include a set of
dummies controlling whether these variables are missing. Column 1 shows the estimation results for the OLS
model. Column 2 shows the estimation results for the OLS model, but including only those observations where we
observe the skill in the previous wave (hence excluding wave 1), which gives a comparative sample for the value-added
model, estimations of which are shown in column 3. The estimations using the individual fixed-effect model are shown
in column 4. Columns 5 and 6 show the estimations for the cumulative model and the CVA model, respectively. To
give a comparable sample for the CVA-IV model, estimations for the CVA model including only those children for
whom we observe the skill at ¢ — 2 are shown in column 7. The results for the CVA-IV model are shown in column
8. Estimations of the GMM model are shown in column 9, addressing feedback effects. I test whether the differences
between the effect of each parental time are statistically different from zero. I do the same for parenting style. The
p-values are reported at the bottom of the table for each outcome. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001.
Standard errors are in parentheses.

Source: Estimation Sample drawn from the Longitudin%lESStudy of Australian Children.



Table 9: Time Input Production Function—Non-Linearity

Verbal Skills

Logical Abilities

Total SDQ  Social Skills

GMM GMM GMM GMM
Educational Activities - Mother 0.17** 0.14 0.08 0.04
(0.06) (0.11) (0.06) (0.07)
Educational Activities - Mother X Above the Median —0.04 —0.18+ —0.07 0.01
(0.06) (0.11) (0.06) (0.07)
Educational Activities - Father 0.11 0.13 —0.25%* —0.04
(0.11) (0.21) (0.12) (0.13)
Educational Activities - Father X Above the Median —0.06 —0.20 0.07 0.03
(0.11) (0.22) (0.13) (0.14)
Educational Activities - Both Parents 0.19%* 0.05 —0.05 0.05
(0.07) (0.12) (0.07) (0.08)
Educational Activities - Both Parents X Above the Median —0.03 0.04 0.06 —0.05
(0.06) (0.11) (0.06) (0.07)
General Care - Mother 0.04 —0.03 —0.02 0.02
(0.03) (0.06) (0.04) (0.04)
General Care - Mother X Above the Median 0.00 —0.03 0.04 0.00
(0.03) (0.04) (0.03) (0.03)
General Care - Father 0.10 0.13 0.08 0.02
(0.07) (0.14) (0.07) (0.08)
General Care - Father X Above the Median —0.03 —0.15 —0.08 —0.01
(0.06) (0.13) (0.06) (0.08)
General Care - Both Parents 0.04 —0.11 0.00 —0.02
(0.04) (0.07) (0.04) (0.05)
General Care - Both Parents X Above the Median —0.02 0.05 0.01 0.02
(0.03) (0.05) (0.03) (0.03)
Observations 7010 5346 9198 9200
Ed: Mother vs Father 0.63 0.97 0.01 0.60
Ed: Mother vs Both Parents 0.78 0.52 0.10 0.89
Ed: Father vs Both Parents 0.51 0.72 0.15 0.55
Care: Mother vs Father 0.42 0.26 0.18 0.97
Care: Mother vs Both Parents 0.89 0.27 0.60 0.43
Care: Father vs Both Parents 0.38 0.11 0.30 0.62

Notes:  Verbal skills are measured as the PPVT score at ages 4-5, 6-7, and 8-9 years. Logical abilities are
measured as the MRT score at ages 67, 8-9, and 10-11 years. Socio-emotional skills are measured as the total
SDQ score, provided by the primary care-giver, at ages 4-5, 6-7, 89, and 10-11 years. The GMM estimates
are reported for each skill. Scores are standardized for a mean of zero and a standard deviation of one. Time
spent on each activity is measured in number of hours per day. The estimates of the effect of time spent on
each activity should be interpreted as relative to time spent sleeping. All models include controls such as child’s
sex, age, birth order, a dummy indicating whether the child is Indigenous, along with family characteristics
such as number of siblings, parents’ ages, their education, and a dummy indicating whether the child lives with
both parents and the main language spoken at home is English. Dummies for waves and the type of day are
also included. Models also control for both parents’ parenting style. To avoid losing too much observation in
single-parent families, I also include observations for whom we do not observe the father’s age, his education,
or his parenting style, and include a set of dummies controlling whether these variables are missing. p<0.10,

* p<0.05, ** p<0.01, *** p<0.001.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 10: Time Input Production Function—Complementarity

Verbal Skills  Logical Abilities Total SDQ  Social Skills

GMM GMM GMM GMM
Educational Activities - Mother 0.13%** —0.05 0.03 0.06
(0.04) (0.06) (0.04) (0.05)
Educational Activities - Father —0.02 —0.06 —0.17* —0.02
(0.06) (0.11) (0.08) (0.08)
Educational Activities - Both Parents 0.15%** 0.06 —0.02 0.02
(0.04) (0.08) (0.04) (0.04)
General Care - Mother 0.04+ —0.05 0.04 0.03
(0.02) (0.05) (0.03) (0.03)
General Care - Father 0.05+ 0.02 —0.02 0.02
(0.03) (0.08) (0.04) (0.04)
General Care - Both Parents 0.01 —0.07 0.02 —0.00
(0.02) (0.05) (0.03) (0.03)
Educ. Act. Mother X Father 0.15 0.23 —0.09 0.04
(0.12) (0.25) (0.15) (0.13)
General Care Mother X Father 0.01 —0.05 —0.01 —0.03
(0.02) (0.04) (0.02) (0.02)
Educ. Act. Mother X Both Parents —0.05 0.04 —0.03 —0.05
(0.06) (0.05) (0.04) (0.06)
General Care Mother X Both Parents —0.00 0.00 —0.02* —0.00
(0.01) (0.02) (0.01) (0.01)
Educ. Act. Father X Both Parents 0.09 —0.05 0.04 0.04
(0.08) (0.15) (0.10) (0.10)
General Care Father X Both Parents 0.01 0.00 0.02 0.01
(0.01) (0.02) (0.01) (0.01)
Mother Warmth and Affection —0.02+ —0.03+ 0.06*** 0.18%**
(0.01) (0.02) (0.01) (0.02)
Father Warmth and Affection —0.00 —0.01 0.04** 0.02
(0.01) (0.02) (0.01) (0.01)
Mother’s X Father’s Warmth —0.00 —0.03 —0.03 0.03
(0.02) (0.03) (0.02) (0.03)
Authoritarian Mother 0.04** 0.02 0.32%** 0.24%**
(0.01) (0.02) (0.02) (0.02)
Authoritarian Father 0.03* 0.04* 0.10%** 0.06***
(0.01) (0.02) (0.02) (0.02)
Mother’s X Father’s Authoritarian —0.01 —0.02 0.00 0.02
(0.02) (0.04) (0.03) (0.03)
Observations 7010 5346 9198 9200
Ed: Mother vs Father 0.03 0.96 0.01 0.30
Ed: Mother vs Both Parents 0.57 0.18 0.26 0.36
Ed: Father vs Both Parents 0.01 0.33 0.04 0.63
Care: Mother vs Father 0.58 0.22 0.09 0.66
Care: Mother vs Both Parents 0.06 0.72 0.17 0.09
Care: Father vs Both Parents 0.06 0.16 0.30 0.56

Notes: Verbal skills are measured as the PPVT score at ages 4-5, 6-7, and 8-9 years. Logical
abilities are measured as the MRT score at ages 6-7, 8-9, and 10-11 years. Socio-emotional
skills are measured as the total SDQ score, provided by the primary care-giver, at ages 4—
5, 6-7, 8-9, and 10-11 years. The GMM estimates are reported for each skill. Scores are
standardized for a mean of zero and a standard deviation of one. Time spent on each activity
is measured in number of hours per day. The estimates of the effect of time spent on each
activity should be interpreted as relative to time spent sleeping. All models include controls
such as child’s sex, age, birth order, a dummy indicating whether the child is Indigenous,
along with family characteristics such as number of siblings, parents’ ages, their education,
and a dummy indicating whether the child lives with both parents and the main language
spoken at home is English. Dummies for waves and the type of day are also included. Models
also control for both parents’ parenting style. To avoid losing too much observation in single-
parent families, I also include observations for whom we do not observe the father’s age, his
education, or his parenting style, and include a set of dummies controlling whether these
variables are missing. p<0.10, * p<0.05, ** p<0.01, *** p<0.001.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 11: Time Input Production Function—According to Gender

Verbal Skills  Logical Abilities Total SDQ  Social Skills

GMM GMM GMM GMM
Educational Activities - Mother 0.16** —0.08 —0.05 0.10
(0.06) (0.09) (0.06) (0.07)
Educational Activities - Father 0.14+ —0.23 —0.28** 0.04
(0.08) (0.16) (0.11) (0.10)
Educational Activities - Both Parents 0.12* —0.21+ —0.03 0.01
(0.06) (0.12) (0.06) (0.07)
General Care - Mother 0.04 —0.15% —0.04 0.02
(0.04) (0.07) (0.05) (0.05)
General Care - Father 0.11* —0.02 —0.09+ 0.01
(0.05) (0.09) (0.05) (0.05)
General Care - Both Parents 0.02 —0.14+ —0.04 0.04
(0.04) (0.08) (0.05) (0.05)
Educational Activities - Mother X Boy —0.12 0.13 0.10 —0.14
(0.10) (0.14) (0.10) (0.11)
Educational Activities - Father X Boy —0.16 0.34 0.17 —0.11
(0.11) (0.22) (0.14) (0.14)
Educational Activities - Both Parents X Boy 0.01 0.52%* 0.01 —0.04
(0.10) (0.18) (0.10) (0.11)
General Care - Mother X Boy —0.03 0.16 0.09 —0.05
(0.08) (0.11) (0.08) (0.09)
General Care - Father X Boy —0.10 0.00 0.14+ —0.04
(0.08) (0.14) (0.08) (0.09)
General Care - Both Parents X Boy —0.05 0.12 0.07 —0.10
(0.08) (0.11) (0.08) (0.09)
Observations 7010 5346 9198 9200
For Girls:
Ed: Mother vs Father 0.86 0.31 0.02 0.52
Ed: Mother vs Both Parents 0.49 0.32 0.72 0.17
Ed: Father vs Both Parents 0.79 0.87 0.02 0.76
Care: Mother vs Father 0.04 0.08 0.07 0.60
Care: Mother vs Both Parents 0.24 0.70 0.89 0.60
Care: Father vs Both Parents 0.01 0.15 0.08 0.38
For Boys:
Ed: Mother vs Father 0.38 0.70 0.02 0.74
Ed: Mother vs Both Parents 0.06 0.02 0.23 0.76
Ed: Father vs Both Parents 0.01 0.19 0.16 0.58
Care: Mother vs Father 0.87 0.74 0.93 0.95
Care: Mother vs Both Parents 0.06 0.60 0.27 0.09
Care: Father vs Both Parents 0.18 0.97 0.48 0.21

Notes: Verbal skills are measured as the PPVT score at ages 4-5, 6-7, and 8-9 years. Logical
abilities are measured as the MRT score at ages 6-7, 8-9, and 10-11 years. Socio-emotional
skills are measured as the total SDQ score, provided by the primary care-giver, at ages 4—
5, 6-7, 89, and 10-11 years. The GMM estimates are reported for each skill. Scores are
standardized for a mean of zero and a standard deviation of one. Time spent on each activity
is measured in number of hours per day. The estimates of the effect of time spent on each
activity should be interpreted as relative to time spent sleeping. All models include controls
such as child’s sex, age, birth order, a dummy indicating whether the child is Indigenous,
along with family characteristics such as number of siblings, parents’ ages, their education,
and a dummy indicating whether the child lives with both parents and the main language
spoken at home is English. Dummies for waves and the type of day are also included. Models
also control for both parents’ parenting style. To avoid losing too much observation in single-
parent families, I also include observations for whom we do not observe the father’s age, his
education, or his parenting style, and include a set of dummies controlling whether these
variables are missing. p<0.10, * p<0.05, ** p<0.01, *** p<0.001.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table 12: Time Input Production Function—According to Parents’ Education

Verbal Skills  Logical Abilities Total SDQ  Social Skills

GMM GMM GMM GMM
Educational Activities - Mother 0.09+ —0.00 0.02 0.04
(0.05) (0.07) (0.04) (0.05)
Educational Activities - Father 0.04 —0.15 —0.19%* —0.09
(0.06) (0.16) (0.07) (0.08)
Educational Activities - Both Parents 0.07+ 0.22* 0.02 —0.00
(0.04) (0.11) (0.04) (0.05)
General Care - Mother 0.04+ —0.06 0.02 0.00
(0.02) (0.04) (0.02) (0.03)
General Care - Father 0.07* —0.02 —0.01 0.02
(0.03) (0.07) (0.03) (0.03)
General Care - Both Parents 0.02 —0.06 —0.01 —0.01
(0.02) (0.04) (0.02) (0.02)
Educational Activities - Mother X Parent has a degree 0.08 0.03 —0.04 —0.02
(0.06) (0.08) (0.05) (0.06)
Educational Activities - Father X Parent has a degree 0.03 0.21 0.02 0.15
(0.08) (0.18) (0.10) (0.10)
Educational Activities - Both Parents X Parent has a degree 0.18%** —0.21 —0.07 0.00
(0.05) (0.13) (0.06) (0.07)
General Care - Mother X Parent has a degree —0.00 0.07+ —0.03 0.00
(0.02) (0.04) (0.02) (0.03)
General Care - Father X Parent has a degree —0.00 0.02 —0.04 —0.04
(0.03) (0.08) (0.04) (0.04)
General Care - Both Parents X Parent has a degree —0.01 0.05 0.01 —0.00
(0.02) (0.04) (0.02) (0.02)
Observations 7010 5346 9198 9200
For Parents without an academic degree:
Ed: Mother vs Father 0.54 0.39 0.01 0.12
Ed: Mother vs Both Parents 0.82 0.07 0.99 0.51
Ed: Father vs Both Parents 0.65 0.05 0.01 0.29
Care: Mother vs Father 0.33 0.53 0.37 0.60
Care: Mother vs Both Parents 0.13 0.86 0.17 0.54
Care: Father vs Both Parents 0.04 0.45 0.96 0.33
For Parents with an academic degree:
Ed: Mother vs Father 0.21 0.77 0.07 0.60
Ed: Mother vs Both Parents 0.13 0.85 0.56 0.81
Ed: Father vs Both Parents 0.01 0.70 0.18 0.51
Care: Mother vs Father 0.25 0.94 0.13 0.32
Care: Mother vs Both Parents 0.10 0.54 0.66 0.40
Care: Father vs Both Parents 0.01 0.77 0.07 0.65

Notes:  Verbal skills are measured as the PPVT score at ages 4-5, 6-7, and 8-9 years. Logical
abilities are measured as the MRT score at ages 6-7, 89, and 1011 years. Socio-emotional skills
are measured as the total SDQ score, provided by the primary care-giver, at ages 45, 6-7, 89, and
10-11 years. The GMM estimates are reported for each skill. Scores are standardized for a mean of
zero and a standard deviation of one. Time spent on each activity is measured in number of hours
per day. The estimates of the effect of time spent on each activity should be interpreted as relative
to time spent sleeping. All models include controls such as child’s sex, age, birth order, a dummy
indicating whether the child is Indigenous, along with family characteristics such as number of
siblings, parents’ ages, their education, and a dummy indicating whether the child lives with both
parents and the main language spoken at home is English. Dummies for waves and the type of day
are also included. Models also control for both parents’ parenting style. To avoid losing too much
observation in single-parent families, I also include observations for whom we do not observe the
father’s age, his education, or his parenting style, and include a set of dummies controlling whether
these variables are missing. p<0.10, * p<0.05, ** p<0.01, *** p<0.001.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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[Table 16 about here.]
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Fig. A.1: Strength and Difficulty Questionnaire

Often has temper tantrums or hot tempers
Generally obedient, usually does what adults request

Conduct Often fights with other children or bullies them
Often lies or cheats

Steals from home, school or elsewhere

Behavioural Skills
Exter. SDQ

Restless, overactive, cannot stay still for long
Constantly fidgeting or squirming

Hyperactivity Easily distracted, concentration wanders
Thinks things out before acting

Sees tasks through to the end, good attention span

Often complains of headaches, stomach-aches or sickness
Many worries, often seems worried

Emotion Often unhappy, down-hearted or tearful
Nervous or clingy in new situations, easily loses confidence

Many fears, easily scared

Emotional Skills
Inter. SDQ

Rather solitary, tends to play alone
Has at least one good friend
Peers Generally liked by other children
Picked on or bullied by other children
Gets on better with adults than with other children

Kind to younger children
Often volunteers to help others
Social Skills Considerate of other people’s feelings
Shares readily with other children (treats, toys, pencils etc.)
Helpful if someone is hurt, upset or feeling ill

Notes: For each question, the parent or the teacher must assess whether it is not true, somewhat
true, or certainly true for the child’s behavior over the last six months.
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Fig. A.2: Typology—breakdown of time spent on each activity into the category recorded—waves 1-3

(a) Daycare or School (b) Educational Activities

B Other lessons, activities B Read a story, tak, sing
School Color, draw, locking at book
Daycare Helping with chores

(¢) General Care (d) Social Activities

W Drinking, eating, being fed
Bath, dress
Doing nothing
W Crying, sulking, being upset
Destroy things, arguing, etc.
% Being cuddied, comforted
W Being reprimanded
Walk for travel or for fun
Ride a bike
Travel in car

BN Quiet free play
Active Free Play
Social events

Travel on public transport
W Taken places with adults
W% Travel in pusher or bicycle seat

W Organized Sports
Other lessons, activities

W Other exercice

W Other play, activities

(e) Media

Using a computer, computer games

Notes: The pie graphs show the breakdown of each activity across the different categories of the
typology, as it was recorded in the time-use diary for each day, from waves 1 to 3.
Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Fig. A.3: Typology—breakdown of time spent on each activity into the category recorded—wave 4

(a) Educational Activities (b) General Care

- WW Chores
Making own bed tidying own room
Making preparing own food

0 Getting self ready, packing bags
Cleaning tidying other rooms

0 Cooking meal preparation

W Washing dishes
Gardening putting out the bin
Taking care of other children
Taking care of pets
Reading or being read

% Homework

(c) Social Activities

N Active Activities
Organised team sports
‘Organised individual sport

W Free activities: Ball games, etc
Taking Pet for a walk

0 Scouts girl guides etc.

W Cultural events
Cinema
Live Sporting Events
Private tutoring lessons
Games, arts and craft etc.

IS Non-Active Club Activities

W Communication
Talking face to face

(d) Media

- R

Bathing, dressing etc.
% Doctor
Shopping
0 Non Active Activities
W Travel
By foot
By bike scooter skateboard etc

Travel by public transport

W Listening to music, playing musi
Electronic media games
Computer for homework - internet

I Computer for hw - no internet
Computer games - internet

W Computer games - not internet

W Xbox Playstation Nintendo
Internet (other)

TV/DVD

Talking on a landline phone

Talking on a mobile phone
W Texting, social networking
W Skype or Webcam

Notes: The pie graphs show the breakdown of each activity across the different categories of the
typology, as it was recorded in the time-use diary for each day, in wave 4. For this wave, the
breakdown of school time is not reported since it is time spent wholly at school.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Fig. A.4: Typology—breakdown parental time into the activity recorded—waves 1-3

(a) Time spent on educational activities(b) Time spent on educational activities(c) Time spent on educational activities
with the mother only with the father only with both parents together

= Read a siory, tak, sing = Read a siory, tak, sing = Road a story, tak, sng
Cofor, draw, looking at book Cofor, draw, looking at book Cofor, draw, looking at book
Haping with chores Haping with chores Haiping with choees

(d) Time spent on general care with the(e) Time spent on general care with the(f) Time spent on general care with both
mother only father only parents together

W not sure what child is doing W 1ot suro what child is doing W 10t sure what child is doing

n
Bun, dross Bam, dros Bam, dross
. Deing nating " Deing nating = Deing nating
Crying, suking, being upset Crying, suking, being upset Crying, suking, being upset
Destroy ings, argung, ofc. Desroy ings, argung, oic. Desroy ings, argung, oic.
- Bong cudded 4 Baing cudded, comfored " Bong cudded,
Bang Bang rond Baing reprimanded
Wialk o traved o foe Walk o traved o e Wik S vl o for fun
Rida & tike Rida & tike Fida a tike
Travelin car Travel in car Trawel in oar
W Trawel on publi transport . Travel on public transport W Trarvel on publi ransport
W Taken places wih aduts W Taken places wih aduts 4 W Taken places wih aduts
Trawel in pusher or bicyck seat Trawal in pusher or bicychs seat Trawal in pusher or bicychs saat

Notes: The pie graphs show the breakdown of each parental category of time spent on educational
activities and general care across all the different activities, as it was recorded in the time-use
diary for each day, in waves 1 to 3.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Fig. A.5: Typology—breakdown of parental time into the activity recorded—wave 4

(a) Time spent on educational activities(b) Time spent on educational activities(c) Time spent on educational activities
with the mother only with the father only with both parents together

. Chores W= Chores . Chores
Making preparing awn food Making preparing own food Making preparing own food

Gasdaning putting cut the bin
Taiking care of other chidren
‘Taiting care of pets
Feading or beng read
Homawork

Gasdaning putting cut the bin Gardaning putting cut the bin
Taiking care of other chidren Taiing care of other chidron
Taiting care of pets Taiting care of pets

FReading or beng read FReading or beng read
Homawork Homawork

(d) Time spent on general care with the(e) Time spent on general care with the(f) Time spent on general care with both
mother only father only parents together

Parsanuitinaln care
Batnirg dreasing ale
= Doctor
Shopprg
W Non Active Actiites
= Doing nating
Trawal

= Extnglanking
By foct

Bybike soooter skateboard etc

W Travel by publc ¥ansport
- Omer

Notes: The pie graphs show the breakdown of each parental category of time spent on educational
activities and general care across all the different activities, as it was recorded in the time-use
diary for each day, in wave 4.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table A.1: Description of Sample Selection and Attrition

(1) (2) (3) )
Being in the sample  Attrition for Verbal Skills  Attrition for Logical Abilities  Attrition for Socio-Emotional Skills
Boy 0.00 —0.01 —0.01 —0.01
(0.01) (0.01) (0.01) (0.01)
Indigenous 0.02 0.19%%% 0.12%% 0.19%%%
(0.02) (0.04) (0.04) (0.04)
Second Born —0.01+ 0.03%* 0.03* 0.04%%%
(0.01) (0.01) (0.01) (0.01)
Third Born 0.00 0.05% 0.01 0.03+
(0.01) (0.02) (0.02) (0.02)
Fourth Born —0.01 0.10%* 0.09%* 0.07*
(0.02) (0.03) (0.03) (0.03)
Fifth Born and more 0.03 0.17%% 0.13* 0.12%
(0.03) (0.06) (0.06) (0.05)
Child’s age (months) 0.00%%* —0.00%%* —0.00%* —0.00%%*
(0.00) (0.00) (0.00) (0.00)
Mother’s age —0.00 —0.00%%* —0.01%%* —0.00%%*
(0.00) (0.00) (0.00) (0.00)
Father’s age —0.00 0.00 —0.00 0.00
(0.00) (0.00) (0.00) (0.00)
Live with Two Parents —0.01 —0.14%%% —0.07%* —0.09%%*
(0.02) (0.03) (0.02) (0.02)
No. of Siblings —0.01 0.00 0.01+ 0.01%
(0.00) (0.01) (0.01) (0.01)
Mother Education: Year 8/below —0.03 0.30%%% 0.37%%% 0.32%%%
(0.03) (0.08) (0.08) (0.07)
Mother Education: Year 9 0.00 0.14%%* 0.02 0.06
(0.03) (0.04) (0.05) (0.04)
Mother Education: Year 10 —0.02 0.05% 0.13%%* 0.13%%*
(0.01) (0.02) (0.03) (0.02)
Mother Education: Year 11 0.00 0.01 0.05 0.04+
(0.02) (0.03) (0.03) (0.02)
Mother Education: Other Degree —0.04 0.07 0.13%% 0.06
(0.02) (0.04) (0.05) (0.04)
Mother Education: Certificate —0.01 0.06%* 0.04% 0.07%%%
(0.01) (0.02) (0.02) (0.02)
Mother Education: Advanced diploma —0.01 0.04+ 0.05* 0.05%*
(0.01) (0.02) (0.02) (0.02)
Mother Education: Bachelor degree 0.00 —0.05%* —0.02 —0.02
(0.01) (0.02) (0.02) (0.02)
Mother Education: Graduate diplome/certificate —0.00 0.02 0.02 0.03
(0.01) (0.02) (0.03) (0.02)
Mother Education: Posgraduate degree 0.01 —0.01 —0.04+ —0.02
(0.02) (0.03) (0.03) (0.02)
Father Education: Year 8/below —0.02 —0.03 —0.01 0.02
(0.03) (0.07) (0.06) (0.06)
Father Education: Year 9 —0.02 —0.06 —0.06 —0.13%*
(0.03) (0.05) (0.06) (0.05)
Father Education: Year 10 0.02 0.03 0.01 —0.00
(0.02) (0.03) (0.03) (0.02)
Father Education: Year 11 0.04+ 0.10%% 0.09% 0.06+
(0.02) (0.04) (0.04) (0.03)
Father Education: Other Degree —0.00 —0.01 —0.02 —0.05
(0.02) (0.04) (0.04) (0.03)
Father Education: Certificate 0.01 0.02 0.00 —0.01
(0.01) (0.02) (0.02) (0.02)
Father Education: Advanced diploma 0.01 —0.02 —0.04 —0.04+
(0.02) (0.03) (0.03) (0.02)
Father Education: Bachelor degree 0.01 0.05% 0.01 0.02
(0.01) (0.02) (0.02) (0.02)
Father Education: Graduate diplome/certificate 0.01 0.07% 0.07* 0.05*
(0.02) (0.03) (0.03) (0.03)
Father Education: Posgraduate degree 0.02 0.01 —0.07* —0.07%*
(0.02) (0.03) (0.03) (0.02)
Main language spoken at home is English 0.04%%% —0.18%%* —0.18%%* —0.20%%*
(0.01) (0.02) (0.02) (0.02)
Mother Warmth and Affection 0.00 0.01 0.02%%% 0.02%%%
(0.00) (0.01) (0.01) (0.01)
Authoritarian Mother 0.01% —0.04%%% —0.03%%* —0.04%%%
(0.00) (0.01) (0.01) (0.01)
Father Warmth and Affection —0.00 0.02%% 0.02%* 0.02%%%
(0.00) (0.01) (0.01) (0.01)
Authoritarian Father 0.00 —0.03%%* —0.02%* —0.02%*
(0.00) (0.01) (0.01) (0.01)
Observations 12634 8309 7744 10766

Notes: The first column reports the marginal effects of a logit regression, where the dependent
variable is a dummy equal to one if the child is in the sample and zero otherwise. Columns
24 report the marginal effects of a logit regression with a dependent variable equal to one if
the child’s skill is not observed throughout the survey, and zero otherwise. For verbal skills and
logical abilities, the samples include only waves 1-3 and 2-4, respectively.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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Table A.2: Summary Statistics of Time Use (Hours Per Day), By Type of Day (Weekday/Weekend)

1st wave (4-5 y-0) 2nd wave (6-7 y-0) 3rd wave (8-9 y-o) 4th wave (10-11 y-o)
Weekday  Weekend  Weekday ~ Weekend ~ Weekday ~ Weekend ~ Weekday =~ Weekend

mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd

Bed 11.57 1.20 11.68 1.39 11.00 0.94 11.27 1.28 10.76 0.96 11.12 1.35 10.25 1.05 10.70 1.34
School 3.71 319 0.75 137 7.11 1.09 069 1.41 7.24 121 0.68 1.37 3.05 2.27 0.00 0.06
Educational Activities - Other Adults 0.10 0.43 0.08 0.40 0.02 0.12 0.04 0.27 0.01 0.11 0.03 024 0.16 042 0.16 0.51
Educational Activities - Parents 1.21 143 1.37 1.69 0.54 0.55 0.73 090 0.50 0.58 0.70 091 0.25 0.59 0.33 0.74
Educational Activities - No Adults 0.22 0.56 0.23 0.62 0.13 033 0.16 0.39 0.16 0.37 0.21 0.49 0.65 0.86 0.65 0.97
General Care - Other Adults 0.34 1.06 0.28 0.92 0.17 0.48 0.28 1.02 0.16 0.50 0.25 091 1.31 1.18 0.77 1.17
General Care - Parents 3.21 209 4.17 226 2.19 1.17 3.71 2.02 215 1.16 3.58 2.04 1.80 145 292 2.19
General Care - No Adults 0.74 1.27 070 124 0.68 0.90 0.73 1.13 0.70 0.84 0.72 1.01 1.17 090 1.14 0.95
Social Activities 1.54 1.57 3.18 2.18 1.21 098 4.28 227 120 1.03 4.15 241 2.54 1.74 3.12 2.13
Media 1.25 1.19 151 1.31 090 0.80 2.02 1.52 1.07 0.95 248 1.73 2.68 2.13 4.02 2.51
Unknown 0.11 0.73 0.05 0.41 0.06 0.39 0.08 0.48 0.05 0.33 0.08 0.40 0.14 045 0.17 0.55
Educational Activities - Mother 0.74 1.13 0.54 1.04 0.29 0.42 0.29 0.57 0.26 0.43 0.27 056 0.18 0.50 0.19 0.56
Educational Activities - Father 0.11 0.35 0.17 049 0.06 020 0.11 0.38 0.05 0.19 0.10 0.38 0.04 0.23 0.09 0.35
Educational Activities - Both Parents 0.36 0.68 0.66 1.19 0.19 0.35 0.33 0.64 0.19 0.38 0.34 0.64 0.03 0.16 0.06 0.29
General Care - Mother 1.99 1.86 145 1.82 1.25 1.04 1.20 1.57 1.18 1.05 1.18 1.59 1.09 1.29 1.10 1.75
General Care - Father 0.30 0.74 0.52 1.02 0.20 047 046 1.00 0.21 051 044 0.98 0.23 057 0.46 1.08
General Care - Both Parents 0.93 1.20 2.20 2.15 0.74 0.82 204 197 0.75 0.82 196 193 048 0.83 1.37 1.83
Observations 2790 2738 2085 2579 1777 2369 1947 510

Notes: This table reports children’s time use (hours per day) by wave. In the first three waves, children may appear twice in a wave
if they completed a time-use diary for a day during the week and at the weekend. Time spent with the mother and with the father
denotes time spent alone with the parent, possibly with other adults, but without the other parent. See Figures A.2 and A.3 for
more details on the typology of time use.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children. Weighting is used to ensure the sample to be
representative of the Australian population.



Table A.3: Summary of Assumptions For Each model

OLS VA | FE | Cumulative | Cumulative VA || CVA - IV | GMM

Control for Yj_; v’ v’ v’ v

Control for individual FE v
Control for past time inputs v v

Measurement error in the child’s
skill are uncorrelated with input
and child’s unobserved ability

Any omitted input is uncorre- X X | X X X X X

The effect of past input (observed
or not) / unobs. ability is con-
stant by age

ignored X ignored

The effect of past input (observed

or nc?t) / unobs. ability is de- ignored | X ignored X X X
creasing by age at a constant rate

A

The production function is non X X X X
age varying

Heterogeneity of learning speed is X X | X X X X
uncorrelated with included inputs

Notes: This table summarizes the assumptions for the Ordinary Least Square (OLS), the
value-added (VA), the individual fixed-effect (FE), the cumulative, the cumulative value-added,
the cumulative value-added model with instrument (CVA-IV) and the generalized method of
moments (GMM) models.
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Table A.4: Parenting Style—Factor Loadings

Panel A: Mother Parenting Style

Wayve 1 Wave 2 Wave 3 Wave 4
Factor 1  Factor 2  Factor 1  Factor 2 Factor 1  Factor 2  Factor 2  Factor 2
Display Physical Affection 0.59 0.07 0.72 0.06 0.75 0.09 0.76 0.12
Hug the child 0.65 0.03 0.67 0.05 0.68 0.07 0.72 0.12
Express hapiness to the child 0.69 0.08 0.69 0.11 0.75 0.11 0.74 0.15
Warm encounters with the child 0.69 0.06 0.76 0.09 0.78 0.12 0.79 0.15
Enjoy doing things with the child 0.66 0.12 0.68 0.13 0.72 0.18 0.71 0.22
Close when the child is happy or upset 0.64 0.13 0.71 0.13 0.70 0.18 0.70 0.22
Explains corrections 0.50 0.12 0.47 0.07 0.48 0.04 0.50 0.01
Reasons when misbehaves 0.52 0.09 0.51 0.06 0.51 0.06 0.54 0.02
Make sure complete requests 0.24 0.27 0.21 0.22 0.21 0.23 0.16 0.20
Punish the child 0.05 0.29 0.08 0.29 0.05 0.29 0.07 0.26
The child does not get away unpunished -0.01 0.65 0.01 0.69 0.02 0.66 0.00 0.67
The child does not get out of punishment -0.04 0.64 -0.02 0.66 -0.01 0.64 0.00 0.64
The child does not ignore punishment 0.07 0.68 0.02 0.70 0.06 0.70 0.06 0.71
Praise Behaviour 0.40 0.17 0.44 0.13 0.47 0.25 0.43 0.29
Rarely Disapprove of Behaviour 0.14 0.41 0.14 0.48 0.25 0.45 0.19 0.48
Rarely Angry when punishing 0.13 0.36 0.13 0.41 0.14 0.39 0.15 0.48
Rarely Have problems managing 0.16 0.55 0.13 0.61 0.15 0.61 0.15 0.65
Panel B: Father Parenting Style
Wave 1 Wave 2 Wave 3 Wave 4
Factor 1  Factor 2 = Factor 1  Factor 2  Factor 1  Factor 2 | Factor 2  Factor 2

Display Physical Affection 0.68 0.02 0.77 0.05 0.76 0.08 0.75 0.15
Hug the child 0.70 -0.02 0.72 0.04 0.69 0.07 0.71 0.13
Express happiness to the child 0.68 0.06 0.72 0.05 0.74 0.10 0.74 0.14
Warm encounters with the child 0.72 0.04 0.78 0.04 0.77 0.12 0.75 0.18
Enjoy doing things with the child 0.64 0.08 0.71 0.11 0.69 0.20 0.69 0.21
Close when the child is happy or upset 0.66 0.10 0.73 0.11 0.72 0.22 0.70 0.21
Explains corrections 0.41 0.24 0.47 0.18 0.48 0.08 0.47 0.01
Reasons when misbehaves 0.47 0.20 0.54 0.20 0.52 0.08 0.53 -0.00
Make sure complete requests 0.10 0.41 0.11 0.36 0.12 0.24 0.15 0.17
Punish the child -0.03 0.53 -0.02 0.42 0.03 0.27 0.05 0.25
The child does not get away unpunished 0.05 0.65 0.02 0.67 0.06 0.64 0.08 0.68
The child does not get out of punishment 0.02 0.63 0.01 0.64 -0.00 0.61 -0.00 0.65
The child does not ignore punishment 0.17 0.58 0.14 0.62 0.08 0.70 0.08 0.71
Praise Behaviour 0.47 0.11 0.53 0.22 0.48 0.26 0.54 0.26
Rarely Disapprove of Behaviour 0.28 0.20 0.36 0.30 0.23 0.40 0.30 0.46
Rarely Angry when punishing 0.23 0.18 0.19 0.34 0.11 0.39 0.10 0.42
Rarely Have problems managing 0.29 0.43 0.23 0.50 0.15 0.60 0.14 0.61

Notes:
both parents.

Source: Estimation Sample drawn from the Longitudinal Study of Australian Children.
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I use a factor analysis to identify broader indicators of parenting style. This table reports the rotated

loading coefficients for
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