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Abstract Several studies indicate that the manner in which children spend their time
affects their cognitive and social development. But, the time that a child dedicates to
compulsory and extra-curricular activities depends on a set of key factors such as family
demographic and economic characteristics, social and behavioral norms, and how parents
allocate their time. Although these studies focus on the impact of parental investments
(time and resources) on child cognitive development, minimal information regarding
children’s use of time is available. Our empirical approach is based on the assumption
that attitudes and behavioral normsmay be considered as latent factors related to how both
mothers and children allocate their time. Therefore, focusing on the strict connection
between time, parental and child resources and attitudes, we estimated in a Seemingly
Unrelated Regression Estimation model how children and mothers spend their time. Data
come from the National Time Use Survey 2008–2009 carried out by the Italian National
Statistics Office. The use of a simultaneous-equation model to estimate all activities,
taking into account the unobservable components included in the error terms, provides an
innovative method for analyzing children’s time allocation, by identifying the influence of
latent variables common to mother and child’s use of time. In particular, the estimated
correlations between the error terms confirm that parental activities affect the children’s
allocation of time even through unobservable factors, such as subjective attitudes. The
main results support the thesis that the mother’s level of education plays an important role
in the positive child outcomes. In addition, we found that the same trend that exists
between Italian men and women also exists between boys and girls; and that girls spend
more time in domestic activities and reading for pleasure and less time in leisure activities.
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1 Introduction

Children are not completely free to choose how to allocate their time, especially
in their early years. The influences of parental belief systems, parental time use,
the propensity of children towards different activities, and economic resources
may directly affect children’s time use and their future behavior. The inputs from
families or school systems, where children and adolescents spend most of their
time during childhood, play significant roles in their cognitive, social, and
behavioral outcomes (Heckman et al. 2006). Moreover, how mothers and fathers
allocate their time in several activities (paid work, unpaid work and leisure time)
can affect the present and future choices of their children regarding time alloca-
tion (Álvarez and Miles-Touya 2012; Del Boca et al. 2012b; Farré and Vella
2013). In fact, while socio-economic status is related to access to societal
resources, one of the most valuable inputs for children’s development is the time
spent with their parents, and in particular with their mother. Several studies of
children’s time use have generally focused on the quality and quantity of time
spent together with their parents or alone. Among others, Carneiro and Heckman
(2003) and Heiland and Liu (2006), show that frequent interactions in time use
between parents and children have a positive effect on children’s cognitive and
behavioral development.

Therefore, considering the mother as the primary source of support during a child’s
early years and the importance of the intergenerational transmission of skills, values
and behaviors, we focus our interest strictly on the time and input connections between
mothers and children in Italy.

In this study, we focused on the relationship between the daily lives of children
and the ways their time is allocated, which have important implications for their
cognitive and social development (Harding 1997; Hofferth and Sandberg 2001b).
In this context, time use data can provide an objective measure of children’s
activities (Bianchi and Robinson 1997, Ben-Arieh et al. 2001).

In brief, we attempt to understand the determinants of the differences in the time
allocations of Italian children by focusing on the following three principle hypotheses.

H1: We assume an intergenerational transmission of attitudes and preferences
between the mother’s allocation of time and the allocation of children’s time
(Farré and Vella 2013; Fan and Marini 2000).
H2: The allocation of children’s time is related to their allocation of time when
they will become adults. The same-sex typing of tasks between Italian men and
women (Anxo et al. 2011; Bloemen et al. 2010; Del Boca and Vuri 2007) is also
present in the activities of boys and girls.
H3: As stated by Bianchi and Robinson (1997) and Hofferth and Sandberg
(2001b) for USA, we assume that also in Italy, the mother’s education level is
the most pervasive predictor of Italian children’s well-being. Moreover, we assume
that the allocation of children’s time is related to a family’s economic resources and
family structure (Brown 2004).

Italy is a country in which traditional gender and familial ideology persists, and
it exhibits a markedly gendered specialization of the family members in working
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activities. National and international studies indicate that, compared to most
European countries, Italy is characterized by a low rate of female participation
in the labor market, especially of mothers with young children (Anxo et al. 2011;
Bloemen et al. 2010; Mencarini and Tanturri 2004), and that men contribute
minimally to housework and childcare and have more leisure time than women
(Campolo 2012). Furthermore, gender discrimination exists in all stages of life
(Del Boca et al. 2012a; Mencarini et al. 2012) and it is accentuated by transitions
from one state to another, such as marriage, childbirth, and retirement (Anxo et al.
2011; Bloemen et al. 2010; Caltabiano et al. 2016; Campolo and Di Pino 2012;
Del Boca and Vuri 2007).

Although in Italy there has been considerable research documenting the intra-
household allocation of time between adult members and the determinants of well-
being (e.g. Mencarini and Tanturri 2004; Anxo et al. 2011), there has no detailed
studies about children’s use of time and well-being. Children’s well-being and
their cognitive and social development are extensive concepts that can be mea-
sured using various methodologies. Ben-Arieh et al. (2001) indicate the following
five domains of children’s well-being: children’s activities, children’s economic
resources and contribution, civic life skills, personal life skills, and safety and
physical status. The authors suggest that, answering questions such as BWhat are
children doing?^ is necessary when studying children’s well-being and their
development. In this way we can focus on the Bnew^ role of children in measuring
and monitoring their own well-being (Ben-Arieh 2005). Moreover, the National
Time Accounting (NTA) (Krueger 2009) proposed measuring a society’s well-
being based on time use and affective (emotional) experiences.1

Considering children as a primary source of information, this study aims to fill the
research gap that exists for this topic in Italy. Moreover, the methodology applied is not
limited to studying the child’s time and the determinants influencing its allocation, but
also considers the potential intergenerational transmission of attitudes as a latent factor.

Focusing on the connection between time and input resources for children and
their mothers, we jointly estimate how mothers and children spend their time
using a Seemingly Unrelated Regression Estimation (SURE) model. Specifying
the allocation of time of both mother and child as a simultaneous equation model,
we assume that the stochastic component of each equation is affected by latent
factors including the parental transmission of attitudes. These latent factors may
be transmitted by the imitation process and through other psychological and
cultural aspects. The model is applied to Italian children (aged 3–13) using a
dataset selected from the National Institute of Statistics (Istat)–Time Use Survey
2008–2009 (4223 children and their mothers). The methodology applied in our
study represents a novelty in the international literature.

The remainder of the paper is organized as follow. In Section 2 we discuss some
background literature. Section 3 describes the method and the data used. In Section 4
we present the results. Finally, Section 5 contains the conclusions.

1 BNational Time Accounting is a set of methods for measuring, categorizing, comparing, and analyzing the
way people spend their time, across countries, over historical time, or between groups of people within a
country at a given time (Krueger 2009, p. 11).
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2 Background

Many factors influence children’s development. The family represents an environ-
ment where children construct their identities in their early years. Children’s
behavior is affected by their parents’ behavior, which directly influences the
formation of children’s preferences via the transmission of certain values, social
norms or cultural orientations (Hill and O'Neill 1994).

Time use studies clarify the process of socialization—in particular, gender
socialization to promote well-being. Several studies suggest that the time spent
by children on school and after-school activities may improve their chances of
future success in the labor market, which suggests the importance of factors such
as territorial and family contexts in children’s well-being and development (Larson
and Verma 1999; Hofferth and Sandberg 2001b).

However, performing activities together or separately requires an investment of
resources and parental time; in general, parental investments have an important impact
on children’s cognitive and non-cognitive outcomes (Carneiro and Heckman 2003).

Several studies have demonstrated the association between family income and
child development and well-being. Considering an investment perspective, income
is used to purchase goods and services required for children’s development and to
foster their human capital. Children of lower-income families have limited access
to resources that aid their development (Haveman and Wolfe 1995). Yeung et al.
(2002) examine how two measures of family income (stability and level) were
associated with preschool children’s outcomes. The results revealed that children
in families with higher incomes scored higher on cognitive tests and had fewer
behavioral problems; however, the size of the income effect was modest. Votruba-
Drzal et al. (2004) determined that children in low-income families experience less
consistent caregiving and a less supportive and cognitively stimulating home
environment. Income and parental time use, such as time spent with children,
are dependent on two key factors: parental education and employment (Guryan
et al. 2008; Sandberg and Hofferth 2001).

Mothers with a college education or greater education spend more time per
week on childcare than mothers with a high school degree or less education
(Kimmel and Connelly 2007; Guryan et al. 2008). Hofferth and Sandberg
(2001a) examine how children’s time use in America has changed between
1981 and 1997. Their results indicated an increase in time dedicated to struc-
tured activities (school, day care, sports, and art activities) and a decrease in the
time spent in unstructured activities (play, television viewing, visiting, and
passive leisure).

For Cardoso et al. (2010), reading and studying together are activities related to the
acquisition of human capital as opposed to other types of leisure, which are defined as
passive leisure, such as watching TV.

Other studies concerning children’s time use have focused on family time and
on examining the associations between family time and adolescents’ well-being.
Regarding children’s well-being, the literature suggests answering two questions,
the first based on quality time (Christensen 2002) and the second based on
routine family time, such as mealtimes, household conversations or household
work. Offer (2013) applied a hierarchical linear model to examine the
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relationship between adolescents’ emotional well-being and family time by
means of four family activities (mealtime, productive time, maintenance time
and leisure time).

Heiland and Liu (2006) analyzed the relationship between the family structure and
young children’s well-being. The behavioral outcomes indicated that positive activities,
such as reading and frequent interactions, can stimulate children’s positive development
and result in fewer behavioral problems.

Vandewater et al. (2006) studied the relationship between the time spent
viewing television (both with and without parents and siblings) and on other
activities; they observed strong negative relations between watching TV and the
time spent interacting with parents or siblings, the time dedicated to homework,
and the time dedicated to creative play. Koolstra et al. (1996) demonstrated a
negative association between time spent watching television and time dedicated to
studying and reading.

Although many studies have focused on the impact of parental investments
(time and resources) on child cognitive development, only minimal information is
available regarding children’s time investments. Recently, Del Boca et al. (2012b)
studied the impact of children’s time investments in their development, consider-
ing that information about how children use their time separately from their
parents becomes important when children start to make decisions independently
from them. In their early years, children spend, in most cases a substantial part of
their days at home, at school, performing activities alone or with adult family
members, or in other structured contexts—chosen by adults.

Also regarding the Italian context, Mencarini et al. (2014) model the impact
of family structure on the child’s investment in activities related to human
capital accumulation. To do so, they consider the amount of time invested by
each child in reading, studying, and doing homework. Their study shows that
living in a single-parent household reduces the amount of time children spend
reading and studying.

D’Agostino et al. (2018) analyze children’s wellbeing from a gender per-
spective at the family level, grouping families to investigate the conjunction of
gender and children’s wellbeing. In this respect, the authors found that in three
of the four countries analyzed (Portugal, Italy and partially in Greece, but not
in Spain) children’s gender is particularly relevant for discriminating children’s
capabilities, with females often more deprived than males. This result makes
gender particularly relevant when implementing policies aimed at increasing
children’s wellbeing.

Mancini et al. (2017) used the last two waves of the Italian Time Use Survey
to analyze the intergenerational transmission of reading habits by focusing on the
intergenerational transmission of attitudes towards studying and reading. These
activities are considered crucial in the accumulation of human capital, assuming
that these attitudes can be explained by both cultural and educational transmis-
sion from parents to children and by a process that is based on the imitation of
parents’ behaviors.

Migliorini et al. (2018) studied the subjective well-being of 8-year-old Italian
children and the related gender differences. The authors found the quality of the close
relationships in a child’s life to be one of most critical factors for measuring well-being.
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We can conclude that, also in Italy, child development is the result of reciprocal
interactions between children and multiple contexts that include the family and its
social and economic resources. Social resources include parenting skills and education,
cultural practices and approaches, intra-familial relations, and the health status of family
members. Economic resources include wealth, occupational status and dwelling con-
ditions. Parents transmit their behavior by serving as role models and within a social
system. As the Italian context is characterized by a relevant level of gender gap, it
seems to be quite important. Social and behavioral norms, parental time use, the
propensity of children to engage in various activities, and the behavior imitation
process must be considered in addition to other key factors, such as family demograph-
ic and economic characteristics (Larson and Verma 1999; Brown 2004).

3 Data and Methods

We directly model children’s use of time (compulsory activities and activities
that increase human capital, including time dedicated to socialization activities)
and the allocation of time by mothers, considering several unobservable factors.
In particular, we analyzed gender attitudes and the potential intergenerational
transmission of attitudes and preferences between mothers and children to ex-
plain the factors that may influence the development and well-being of children.
This study considers children as a primary information resource using the diary
technique. Knowledge about the preferences of children and adolescents, their
daily activities, the contexts in which they live, and their available economic
resources are critical (Kooreman 2007). In this case, it is necessary to use the
diary method to collect information. Understanding the flow of children’s daily
lives is important in understanding their available opportunities and constraints
(Harvey 1993; Raley 2014). Robinson and Godbey (1997) defined the time diary
as a social microscope useful for examining aspects of daily life that are
otherwise unobservable. The diary method is an important instrument that en-
ables an investigation of how people organize their days and the relationships
among the different time allocations of members of the same family with an
extremely high level of accuracy (Raley 2014).

In the next paragraph we describe the characteristic, and preliminary descriptive
statistics, of the selected sample here adopted, drawn from the Italian Time Use Survey
of 2008–2009. This survey was carried out by the Italian National Statistics Office
(Istat) using the time diary method.

We go on to describe the methodology used to perform a simultaneous estimation of
the time dedicated to different activities for both parents and children, by using a SURE
approach. In doing this, we indicate statistics and parameters of interest to assess the
relationship between the time allocation of parents and their children and intergenera-
tional transmission of attitudes.

3.1 Sample and Descriptive Analysis

In the Istat Time Use Survey, the diary was self-administered, with fixed ten-
minute intervals to be completed during randomly designated diary days, during
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which the respondents recorded their activities. The 24 h of each day were divided
into 144 intervals of ten minutes each, and the subjects note their primary
activities in their diaries for each time interval and whether those activities were
simultaneously performed with a secondary activity (e.g., listening to the radio
while cooking). The subjects could also indicate other people with whom these
activities were performed and where they were performed.

Researchers can use such diaries to jointly study a variety of aspects of daily life
such as external work, domestic work, childcare, leisure time, and the use of mass-
media. The target population of the Istat survey comprised household residents in Italy,
consisting of 18,250 families and a total of 40,944 individuals who completed a daily
diary; the total number of respondents was 44,606 individuals.

For the empirical analysis, we selected a sample of 4223 children aged 3–13
and their corresponding mothers (both Italian and foreign-born). This age range
was selected because for this age range, children’s time allocation is strictly
dependent on the choices of adults, and can be influenced by both the intra-
household allocations of parents and unobserved factors such as mothers’ gender
attitudes. The manner of time distribution may affect the social and cognitive
development of children. The average age of the children was eight, and 47% of
the children were girls.

Considering the mothers, 57% were employed, and the mean age was 39. The mean
number of years in the education system was 11.42. Regarding Italian citizenship, 92%
of the mothers were Italian, and 94% of the children were Italian.

Tables 1 and 2 provide the distributions of the time allocations of the mothers and
the children, respectively; all sample statistical descriptions are listed in Table 5.

Generally, when studying adult time use, activities are grouped into the follow-
ing three or four macro-areas: paid work, unpaid work, childcare and leisure time
(Kimmel and Connelly 2007; Campolo 2012). In this case, we consider the
following four macro-areas for mothers (Table 1):

Paid work includes principal and secondary work, breaks, and job searches.
Domestic work includes housework and family care (washing, cooking, cleaning,
gardening, pet care, shopping, care and support to adults in the family, repairs).
Childcare refers to physical care, help with homework, play and accompaniment.
Leisure time includes media leisure (TV, radio, reading books and magazines)
and non-media leisure. Non-media leisure time, according to the distinction

Table 1 Average minutes spent per day on paid work, domestic activities, childcare, and leisure for women
with children aged 3–13

Activities Description Mean Std. Dev.

Paid work Principal and secondary work 99.07 177.56

Unpaid work Housework and family care 295.66 154.53

Childcare Childcare Activities 88.01 93.42

Leisure time Leisure Time 202.31 128.04

The means are calculated for all subjects, even subjects who did not perform a particular activity when they
completed a daily diary
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suggested by Robinson and Godbey (1997), includes both informal leisure
activities (socializing, conversations, sports and hobbies), which facilitate an
exchange of feelings and opinions, and formal activities (voluntary activities,
help for other families, social and religious participation, adult education, cultural
events), which facilitate individual cultural development. For this reason, we
employed additional categories for children (reported in Table 2) that consider
different impacts of the time spent in each of these categories on their develop-
ment (Larson 2001).

To support our hypothesis on gender difference (Hypothesis 2) and the mother’s
educational level (Hypothesis 3), we use a Student-t test2 to compare the average
time spent in the different activities by boys and girls, respectively (Table 4), and
to compare the average time spent by children whose mothers have a high
educational level with the average time spent by children whose mothers have a
low educational level (Table 3).

The mother’s educational level was divided into a low educational level (high
school degree or less) and a high educational level (college education or higher).
The result of the t-test shows that a mother’s educational level is one of the most
important predictors of a child’s wellbeing.

When their mother has a high education level, children spend more time in BDay
Care^ and in unstructured and structured activities that promote positive development,
such as sports, playing and reading (e.g., Larson 2001).

Regarding gender, the differences in mean by gender and the relative test are
reported in Table 4. The results of the t-test show that, even if there are not

2 In our work we perform a Student-t test for the comparison of two means, without any preconceived
assumption about the direction of our findings. Therefore, the hypotheses for the comparison of the means in
our t-test are: H0 : μ1 = μ2 (the population means of the two groups are the same)
Ha : μ1 ≠ μ2 (the population means of the two groups are different).
If the p-value is greater than 0.05, the decision would be that there is no significant difference between the

two groups.

Table 2 Average minutes spent per day on 12 different activities for children aged 3–13

Activities Description Mean Std. Dev.

Sleeping Sleep and relax 639.75 107.82

Eating Eating 122.59 47.50

Day care Day care 53.16 30.75

Housework Housework and family care 21.82 43.20

School School 129.77 168.12

Studying Homework and other courses 48.19 68.08

Church Attending church and voluntary activities 10.79 31.02

Social Life Social life, visiting 49.16 74.76

Sport Sport 34.96 65.89

Play Play, arts and Internet 156.73 123.71

Reading Reading for pleasure 6.35 20.54

TV Mass media: TV and radio 102.06 85.66
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significant differences between boys and girls with respect to the compulsory
activities, those differences become significant in leisure activities and house-
work. Indeed, girls spend more time than boys in day care, doing domestic
work, studying, socializing, attending church and reading but spend less time
watching TV and playing. Moreover, in Italy, studies concerning adults’ time
use (Anxo et al. 2011; Bloemen et al. 2010; Del Boca and Vuri 2007; Campolo
2012; Campolo and Di Pino 2012; Caltabiano et al. 2016) note that females
and males allocate their time differently, emphasizing a distinct gender gap in
time use at every stage of life. The time use report provided by Istat (2010,
2011) demonstrates gender differences in time allocation for students (minimum
age of 15 years), workers and older people. Women spend more time on
domestic work and less time on leisure activities than men at every age range.
The same trend is observed for children: between boys and girls, the difference
in mean in terms of time devoted to leisure is 22 min, favoring boys. Girls
allot more time than boys to domestic activities (seven minutes, p < 0.001).
Regarding leisure time, we observe that the allocation of time concerning
different types of leisure time (formal and informal) follow the same gender
trends as those in the Italian adult sample (Istat 2011). While significant
differences favor boys with regard to BSport,^ BPlay^ and BTV ,̂ girls spend
more time than boys on reading for pleasure, attending church and voluntary
activities and BSocializing^. However, the difference is not significant in the
latter case. The differences in means between boys and girls provide evidence
that the same sex-typing of activities between Italian men and women is also
present at younger ages in the activities of boys and girls. These results allow

Table 3 T- test: Children’s time by mother’s educational level (daily minutes)

Mother’s education level:

Main activity Low mean High mean Difference P-value

Sleeping 639.349 640.133 −0.784
Eating 123.639 121.614 2.025

Day Care 52.145 54.108 −1.963 *

Housework 21.949 21.696 0.253

School 129.344 130.174 −0.830
Studying 50.661 45.873 4.788 *

Church 10.323 11.220 −0.896
Social Life 48.79 49.500 −0.710
Sport 32.664 37.111 −4.447 *

Play 152.111 161.045 −8.935 **

Reading 5.093 7.524 −2.431 ***

TV 110.509 94.149 16.360 ***

H0 : μ1 low = μ2 high (the mean time spent in an activity by different education level of the mother is the
same); Ha : μ1 low ≠ μ2 high (the mean time spent in an activity by different education level of the mother is
different). * p < .05; ** p < .01; *** p < .001
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us to support the assumption about the intergenerational transmission of atti-
tudes and preferences and gender differences, made in Hypothesis 1 and
Hypothesis 2, respectively. Moreover, the results of our study are also support-
ed by other research indicating that differences between girls and boys are
attributable to the notion that girls are more Bpeople-oriented^ and more
engaged in relationship activities, whereas boys are more Bthings-oriented^
(Galambos et al. 2009; Su et al. 2009).

3.1.1 Independent Variables

The demographic variables used in our analysis include age (Age C), gender (Sex
C: 1 = girl; 0 = boy) and nationality of child (Citizenship C); age (Age M),
education level (Education M), and nationality of mother (Citizenship M); a
dummy variable that indicates whether a family lives in Southern Italy/or islands
(South: 1 = yes, 0 = otherwise).

Family structure is analyzed by the following variables. For marital status, we
consider the following three categories: cohabiting, married, and single, with the
latter including divorced, widowed and never married. Therefore, we construct
the corresponding three dummy variables: Cohabiting, Married and Single
mothers (as a reference group). We also considered if there are other children
in the family (Siblings), the number of children aged 0–5 (Children 0–5), and the
number of children aged 6–13 (Children 6–13).

Several studies have indicated that the family’s economic resources may
impact children’s development. Unfortunately, the Italian time use survey did
not include information about the wages of adult members or family income.
Therefore, as a proxy for these variables, we employ the mother’s perception of

Table 4 T- test: Children’s time uses by gender (daily minutes)

Main activity Boys mean Girls mean Difference P-value

Sleeping 639.122 640.462 −1.340
Eating 122.415 122.793 −0.378
Day care 51.707 54.787 −3.080 ***

Housework 18.329 25.731 −7.402 ***

School 129.122 130.502 −1.380
Studying 45.766 50.904 −5.138 **

Church 9.839 11.848 −2.010 *

Social life 48.356 50.055 −1.700
Sport 38.284 31.236 7.048 ***

Play 164.176 148.373 15.803 ***

Reading 5.166 7.675 −2.509 ***

TV 104.579 99.237 5.342 *

H0 : μ1 boys = μ2 girls (the mean time spent in an activity is the same for both genders); Ha : μ1 boys ≠ μ2 girls (the
mean time spent in an activity differs for the two genders). * p < .05; ** p < .01; *** p < .001
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the family’s economic resources (Economic M: 1 = insufficient, …, 4 = optimal),
the mother’s level of satisfaction with the family’s economic situation (Satisfac-
tion M: 1 = very or somewhat satisfied) and her work status (Work M: 1 =
currently working full or part-time; 0 = otherwise). Moreover, we included sev-
eral indicators regarding housing as follows: a House Index was constructed as
the ratio between the number of rooms and the number of components. For the
same number of rooms, an increase in the number of components causes a
decrease in this index, which indicates increased hardship for the family; dummy
variables indicate whether the family lives in a rented house (Rent: 1 = yes; 0 =
no). We also consider the existence of an Internet connection in the house
(Internet: 1 = yes; 0 = no). We include this variable, because studies suggest that
people with higher levels of access to the Internet had greater access to educa-
tion, income, and other resources that help people to improve both socially and
economically (Hoffman and Novak 1998; Jackson et al. 2006).

To evaluate the relations with neighbors and the territorial context, we
considered two dummy variables that indicate whether the mother is part of a
relational network outside the family. More specifically, we consider the
mother’s degree of religiosity, which was captured using a dummy variable
regarding the frequency of attending church or other place of worship (Religi-
osity M: 1 = if mother attends a church or other place of worship every day,
more than once a week, once a week, or 0 otherwise), and another dummy
variable regarding the frequency of contact with friends (Friends M: 1 if the
mother meets her friends during free time every day, more than once a week,
once a week, or 0 otherwise). Stress M is a dummy variable that takes a value
of 1 if the mother is always or often stressed and 0 otherwise.

A change in the amount of time spent in several activities performed by
children and mothers during the week should be considered for the weekdays
and weekend diaries. Some studies separately estimate for these types of days
(Bloemen et al. 2010), while other studies (e.g. Anxo et al. 2011) include a
dummy variable that takes the value 1 for weekdays (Monday-Friday) and 0 for
weekends (Saturday or Sunday). In our study, following the second approach, we
control for the day of the diary using a control variable (Day: 1 = Monday-
Friday, 0 = otherwise).

The descriptive statistics for these variables appear in the following table (Table 5).

3.2 The Model

In this study, focusing strictly on the connection between mothers and children in
terms of time allocation and resources, we consider the potential intergeneration-
al transmission of attitudes as a latent factor common to both parents and
children, which influence their behavior in terms of time use. Therefore, speci-
fying the allocation of time of both mother and child as a simultaneous equation
model, we assume that the stochastic component of each equation (explaining the
time devoted to a specific activity) is affected by latent factors including the
parental transmission of attitudes. Namely, latent factors influenced by the
parental transmission of attitudes can be assumed to be included in the error
terms of the simultaneous equations explaining the time devoted to different
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activities of mother and child. As a consequence, we should take into account
the influence of common latent factors in order to correct the model’s estimation
results for the effects of the endogenous relationship occurring between different
uses of time. In doing this, we use a Seemingly Unrelated Regression Estimation
(SURE) model (Zellner 1962).

The SURE model is based on the assumption that all the dependent variables
of the simultaneous equation system (in this case, the amount of time spent by
each subject on the various activities) are jointly related to factors that are
usually not observable but are common to the other subjects (namely, the other

Table 5 Means or percentages and standard deviations for variables predicting children and mother’s time
use

Variables Description Mean or % Std. Dev. Min Max

Sex C Sex of child (Dummy: 1 = girl) 0.47 0 1

Age C Child’s age (in years) 8.04 3.13 3 13

Citizenship C Child’s citizenship (Dummy: 1 = Italian citizenship) 0.94 0 1

South Geographical area (Dummy: 1 = Southern Italy and
Islands, 0 = Northern and Central Italy)

0.39 0 1

Siblings Siblings of child (Dummy: 1 = yes) 0.79 0 1

Age M Mother’s age 38.84 5.66 17 63

Education M Education level of mother expressed in years 11.42 3.67 2 21

Work M Working status of mother (Dummy: 1 = worker) 0.57 0 1

Single M If mother is single (Reference)

Married M If mother is married (Dummy: 1 = yes) 0.86 0 1

Cohabiting M If mother is cohabiting (Dummy: 1 = yes) 0.05 0 1

Citizenship M Mother’s citizenship (Dummy: 1 = Italian citizenship) 0.92 0 1

Stress M Level of stress of mother (Dummy: 1 = if she is
always or often stressed)

0.31 0 1

Satisfaction M Mother’s level of satisfaction regarding the economic
situation (Dummy: 1 = very or somewhat satisfied)

0.51 0 1

Rent If they live in a rented house (Dummy: 1 = yes) 0.17 0 1

Internet If there is an Internet connection in the house
(Dummy: 1 = yes)

0.62 0 1

House Index Number of rooms/number of components 1.25 0.49 0.20 5

Economic M How mother considers the economic resources of the
family (1 = insufficient, …, 4 = optimal)

2.52 0.67 1 4

Religion M If mother goes to a church/place of worship at least
once a week (Dummy: 1 = yes)

0.36 0 1

Friends M If mother meets her friends during free time at least
once a week (Dummy: 1 = yes)

0.60 0 1

Day The day of diary (Dummy: 1 =Monday-Friday) 0.37 0 1

Children 0–5 Number of children 0–5 years 0.56 0.70 0 3

Children 6–13 Number of children 6–13 years 1.19 0.76 0 6

Standard Deviation are not reported for Dummy Variables
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family members). In this manner, the time that the subject spends on each
activity is influenced not only by the time that the subject dedicated to other
activities but also by the time spent by other family members.

Our SURE model includes four dependent variables for mothers — Paid Work,
Unpaid Work, Child Care, Leisure Time (see Table 1) — and twelve dependent
variables for children - Sleeping, Eating, Day care, Housework, School, Studying,
Church, Social Life, Sport, Play, Reading, TV (see Table 2).

By jointly considering these activities, the proposed model enables us to
simultaneously estimate the time allocations for mothers and children, consid-
ering, inter alia, the influence of socio-demographic factors on the decisions by
family members about the allocation of time. Following the SURE approach,
the cross-correlations between the stochastic components of the simultaneous
equations identify the influence of latent factors on the allocation of time in
different activities. These cross-correlations can be specified by imposing re-
strictions on the covariances between the error terms of the simultaneous
equations of children and their mothers. To this purpose, the adoption of a
SURE- Generalized Least Squares (GLS) estimator allows us to estimate the
covariance matrix between the errors of the simultaneous equations adopting a
residual-based iterative procedure.

In particular, a three-stage procedure is implemented (Zellner and Theil
1962). At the first stage, both censored and uncensored equations are estimated
equation-by-equation in a reduced form (that is, avoiding the use of the
dependent variables as explanatory variables in the other equations). At this
stage, an OLS estimator is used for the non-censored equations and a
heteroscedastic Tobit for the censored equations (in this case, the equation
explaining the time devoted to paid work, observed only on employed
mothers). At the second stage, we estimate the variances and covariances of
the error terms using the residuals obtained by the first-stage regressions. This
allows us to incorporate the non-zero constraints on the estimated covariances
between the error terms of all simultaneous equations and, consequently, on the
estimated covariance matrix of the error terms. The Bconstrained^ covariances
are then used to correct the estimates of the simultaneous equations at a third
stage, such as in a GLS procedure. This residuals-based correction of the
estimates is iteratively replicated until the estimation of the simultaneous-
equation coefficients converge.

We show below, as an example, one of the sixteen simultaneous equations of the
SURE model:

RCi ¼ ∑
11

j¼1
α jxij þ ∑

4

s¼1
βsxis þ uci ð1Þ

where RCi is the daily time (in minutes) spent in reading activity by the i-th
child, explained by eleven values measuring the time spent in other activities, xij,
and by four values of the time spent in four specific activities, xis, (paid work,
domestic work, child care and leisure) by the mother. In order to assess the
influence of latent factors, we assume that the error terms of the simultaneous
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equations, u, are distributed with zero mean, and that the covariances between
the error terms of each equation are nonzero. Therefore, the covariance matrix, Ω
of the error terms of the sixteen simultaneous equations is specified as follows:

Ω¼ ∑
16�16

⊗ Ι
n�n ð2Þ

where Ι
n�n

is the identity matrix (n is the sample size) and ∑
16�16

is a symmetrical
matrix including variances of error terms of each equation in the diagonal and
covariances between the equations elsewhere.

In order to incorporate specific constraints on the covariances between the
error terms of the equations, we use, at the second stage, the residuals, ûi, of
the sixteen regressions that we run at a first stage. Then, at the second stage we
obtain the Bexplained^ residuals, ũi, by regressing the OLS-first-stage residuals,
ûi on the first-stage residuals of the other equations. To better clarify this
second stage of our estimation procedure, let’s consider, as an example, the
following Eq. (3), in which the dependent variable is given by the residuals of
the Eq. (1):

~uRCi ¼ ∑
11

j¼1

~ϕ jû̂ij þ ∑
4

s¼1
~ρsû̂is ð3Þ

The coefficients indicated with the Greek letter ϕ measure the relationships
of the dependent variable with the errors of the child’s time-use equations,
while coefficients indicated with the Greek letter ρ measure the relationships
with the errors of the four time-use equations of the mother.

The estimated covariances between equations are incorporated in the estimat-
ed OLS coefficients ϕ∼ and ~ρ as in the well-known second-order moment
relationships.

Then we use these second-stage estimated residuals - explained by the residuals of
the other simultaneous equations - to compute the following dependent variable
corrected for the endogenous influence of the unobservable latent factors:

R~Ci ¼ RCi−~urci ð4Þ

We replicate this procedure in order to correct the dependent variables of the sixteen
equations.

At a third stage, we substitute the corrected dependent variable (4) into Eq. 1,
and we run an OLS regression. To improve the efficiency of estimates, the
residuals obtained at the third stage are used to iterate the procedure until the
estimated coefficients converge.

Note that the coefficients estimated by running the regression between resid-
uals at the second stage (see, above, Eq. (3)) can be considered as measures of
the effect of latent factors on the allocation of time on different activities. In fact,
specifying the equation system concerning the relationship between the errors,
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we assume that the unobservable component of a dependent variable is related to
the unobservable components of the other dependent variables.

In practice, the SURE estimation allows us to disentangle two distinct effects
on the allocation of time: i) an effect due to observed covariates, given by the
socio-demographic variables included as regressors in the simultaneous equation
system, ii) an effect due to common latent factors included in the stochastic
component of each equation, and specified by the second-stage equations of
residuals. The joint effect of latent factors on the allocation of time of both
mothers and children may be considered as being influenced, at least in part, by
the parental transmission of attitudes.

4 Results

The estimated results of the SURE model for mothers and children are reported in the
following tables (Tables 6 and 7, respectively).

The estimation results for mothers show that age and education play an
important role (all coefficients are significant). In particular, with increasing
age women spend more time in all activities except for childcare. Meanwhile,
more highly educated women spend significantly more time on leisure, paid
work and childcare activities and less in unpaid work. In general, women

Table 6 Estimation results sure model—MOTHER

Dependent variables Paid work Unpaid work Childcare Leisure time

Coeff. p. Coeff. p. Coeff. p. Coeff. p.

Constant −8.27*** 5.30*** 2.12*** 4.58***

Age M 0.05*** 0.01*** −0.03*** 0.01*

Edu M 0.07*** −0.01* 0.06*** 0.03***

Work M 2.44*** −0.68*** −0.56*** −0.44***
Married Ref. Single −0.15 0.24*** 0.03 −0.02
Cohabiting 0.91*** −0.06 0.10 0.15

Citizenship M −1.08*** −0.03 0.37*** 0.21**

Day 4.55*** −0.04 0.68*** −0.82***
Ch 0–5 −0.81*** 0.01 0.99*** −0.1***
Ch 6–13 −0.10* 0.12*** 0.44*** 0.01

House Index −0.25*** 0.07* 0.18*** 0.08*

Religion M −0.96*** 0.02 0.03 0.00

Friends M −0.49*** −0.01 −0.02 0.16***

South 0.10 0.05 −0.12* −0.13***
Economics M 0.28 *** −0.06** −0.01 0.01

R2 0.74 0.17 0.23 0.15

* p < 0.05; ** p < 0.01; *** p < 0.001. The suffix M indicates the mother, while the suffix C indicates the child
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spending more time in unpaid work are married, not employed and have a
negative perception of the family’s economic resources. The presence of younger
children (6–13 years old) positively influences positive the time dedicated to
unpaid work and childcare while, in general, it is negatively related with the time
spent in paid work and leisure.

Women spending more time in paid work suffer from a poor relational network
outside the family. In particular, both the mother’s degree of religiosity and the
frequency of contact with friends impact negatively with the time spent by women
in the labor market. On the contrary, such women have a positive perception of the
family’s economic resources. Finally, the time spent in childcare, unpaid work and
leisure decrease for employed mothers.

The intensity of the different activities change if we consider the weekend and
weekdays. These results show that while childcare and paid work increase during
weekdays, leisure time decreases.

Regarding the estimation results for children, Table 7 shows that the age of
the child plays an important role. As children grow older, their personal care
(Sleeping and Eating) decline and they spend less time playing. Moreover, this is
positively related to the time spent studying, housework, socializing, watching
TV and reading for pleasure (e.g. Hofferth and Sandberg 2001a, b). As other
studies showed, there exists a gender differentiation in the activities of children.
Also in our analysis, the results show that gender is a relevant variable and that
there is a gender role characterization in the allocation of time (Hypothesis 2).
While girls spend more time in BDay Care^, housework, studying, church and
voluntary activities, in social life and reading, boys spend more time playing,
playing sports and watching TV (see also Table 4). Similar results for girls were
found by Ruiz (2017), except for the activity Bwatching TV or listening radio^
where there are no differences between boys and girls.

In addition, we found significant differences regarding geographical resi-
dential area: children who live in Northern and Central Italy spend more time
in extracurricular activities, and in particular structured activities (church,
social life and sport), than children who live in Southern Italy and in the
Islands. This latter result is very important, because, it indicates a territorial
gap in the development opportunities and well-being of children. All activities
except for BPlaying^ and Bwatching TV^ are positively affected by family
economic resources. On the one hand, if the mother works, children tend to
contribute more time to housework and spend more time reading for pleasure
and socializing. On the other hand, they spend less time studying and attend-
ing church and doing other voluntary activities. Children in cohabiting fam-
ilies seem to be more responsible at home and dedicate more time to sports
and playing and eating.

While children’s citizenship is not significant, we observe that the mother’s
citizenship is a relevant variable. Children with Italian mothers spend more time
reading, attending church and socializing and less time watching TV and at
school. Less time spent in school, particularly for preschool-age children, may
indicate the existence of other informal childcare services that support mothers
during the day such as grandparents. Several studies (Bianchi and Robinson
1997; among others) show that the mother’s educational level is one of the
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most pervasive predictors of children’s well-being. According to these studies,
our results show that the mother’s educational level plays a significant role as a
measure of social class and in determining how children allocate their time
(Hypothesis 3). The higher the mother’s level of education is, the more time
their children spend on personal care, studying, reading (see, among others,
Hofferth and Sandberg 2001a, 2001b; Timmer et al. 1985), doing sports,
playing, attending church and voluntary activities and doing housework and
the less time they spend watching television. This finding signals that a
significant relationship occurs between the mother’s education and the time
spent by the child in activities considered as strongly related with his/her
well-being. This result also supports our previous Hypothesis 1 on the parental
transmission of attitudes and behavior.

A significant impact of the parental transmission of values on the time
allocation of the child is also confirmed by the estimated relationships between
the stochastic components of the simultaneous SURE equations. In Table 8 we
show, as a result of the SURE estimation, that the allocation of the child’s time
among different activities, not depending on the covariates, can be explained by
the residuals of the SURE equations assumed as proxies of the latent factors
(see Table 10 in the Appendix). As reported in Table 8, a percentage of 68% of
the time devoted to study is explained by the covariates (32.77 min in a day),
while a percentage of 57% of the residual time not depending on covariates
(equal to 8.79 min in a day) can be considered as explained by latent factors.
Latent factors explain a percentage of 67% of the Bresidual^ reading activity

Table 8 Children’s use of time explained by covariates and by latent factors common to the simultaneous
equations

Activity Average time spent
in a day (minutes)

Explained by covariates Residual time Explained by common
latent factors

Minutes in percentage Minutes in percentage

Sleeping 639.75 268.7 42% 371.06 70.5 19%

Eating 122.59 12.26 10% 110.33 4.41 4%

Day care 53.16 2.13 4% 51.03 1.53 3%

Housework 21.82 8.51 39% 13.31 6.12 46%

School 129.77 116.8 90% 12.98 9.73 75%

Studying 48.19 32.77 68% 15.42 8.79 57%

Church 10.79 8.63 80% 2.16 1.53 71%

Social life 49.16 8.85 18% 40.31 7.66 19%

Sport 34.96 7.69 22% 27.27 9.54 35%

Play 156.73 42.32 27% 114.41 8.01 7%

Reading 6.35 4.32 68% 2.03 1.36 67%

TV 102.06 5.1 5% 96.96 6.79 7%

Total 1375.32 518.06 857.26 135.98
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(not depending on covariates), and a percentage of 46% of the residual time
devoted to housework.

In addition, the SURE procedure allows us to evaluate the intensity and the
Bsign^ of the relationship between the activities of child and mother, given by
the cross-correlation coefficients of the GLS-residuals reported in Table 9. In
particular, the positive correlations between the mother’s time devoted to care
activity and child’s time devoted to studying and reading (26 and 17%,
respectively) indicate a positive impact of the mother’s commitment in care
duties on a child’s activities, and this is strictly related to his/her well-being. A
positive correlation is also observed between the time devoted to paid work by
the mother and the time devoted by the child to schooling, studying and
reading. The increase of the time spent at school by the child may be a
consequence of the mother’s need to reconcile work activity and time spent
for the family; while the time spent in studying and reading may be influenced
by the positive attitude of the mother, active in work and in professional
activities, towards culture and education. On the contrary, mothers who devote
more time to work reduce their commitment to volunteer activities and worship,
which negatively influences their children’s commitment to these same activi-
ties. This would explain the negative correlation between mother’s paid-work
time and child’s time devoted to volunteer activities (−38%). In sum, the
mother’s commitment to work positively influences some of the child’s activ-
ities related to his/her well-being, such as reading and studying, but negatively
affects the time spent in volunteer activities and attending church, another
highly educational activity for the child’s intellectual growth and linked to
positive health behaviors (Holden and Williamson 2014; Rew and Wong
2006). Analyzing the estimated relationship between the stochastic components
of the mother and child’s activities, we can confirm that latent factors, common
to mother and child activities, influence a child’s allocation of time. In addition,
we observe how some specific correlations, occurring between paid-work and
care activities of the mother and activities of the child, support our Hypothesis
H1 regarding the influence of a parental transmission of attitudes.

5 Conclusions

By analyzing the use of time, we can investigate a variety of interconnected
phenomena and explain how children spend their time, which has important
implications for public policy. Knowing how children and adolescents allocate
their time and preferences, the contexts in which they live and the economic
resources available to them are of primary importance. BChildren’s everyday
activities are diverse and varied, and can be characterized along a variety of
dimensions of time use^ (Ben-Arieh et al. 2001). Even if several activities are
important in terms of child outcomes, little research has been conducted
focusing on their daily activity and how this affects children’s well-being.
Considering children as a primary source of information and examining the
time allocations of children and their mothers, this study aims to fill the
research gap that exists for this topic.
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Assuming that a close relationship exists between the time usage of mothers
and that of children, and considering the influence of several factors (time and
resources), we jointly estimated how mothers and children allocate their time
using the SURE model. Performing a SURE model estimation, we assume that
the potential intergenerational transmission of attitudes is included in the latent
factors affecting both mothers and children’s use of time. Using a single SURE
model to estimate simultaneously all activities and specifying the unobservable
factors as components of the error terms, we provide an innovative method for
analyzing the allocations of children’s time. Namely, the estimated coefficients
measuring the effect of a mother’s education on the activities of the child allow
us to evaluate the impact of the parental transmission of attitudes and values on
a child’s allocation of time. Similarly, the estimated correlations between the
error terms of the equations explaining the allocation of time of mother and
child signal the intensity and the sign of the influence of latent factors common
to mother and child time allocation. As a result, we observe that the time
devoted by the mother to care activity positively influences the activities of the
child strictly related to his/her well-being, such as reading and studying. The
time devoted to paid work by the mother is also positively correlated with the
child’s reading and study activity. These positive correlations, in particular, may
be interpreted as a consequence of the parental transmission of attitudes to-
wards cultural and intellectual growth.

From a gender perspective, the estimation results indicate that the same
trends observed between Italian women and men can also be observed between
girls and boys. Compared with boys, girls generally tend to spend more time
on domestic activities, day care and reading for pleasure and have less free
time. As other studies have shown, also applied to Italy, the mother’s educa-
tional level plays an important role. Economic resources and territorial context
also impact on the use of time. In particular, children who live in Northern and
Central Italy spend more time on extracurricular activities than children who
live in Southern Italy and the Islands. This result indicates fewer opportunities
for development and well-being in the latter areas then in the former. Economic
policies aimed at a territorial ri-equilibrium may certainly positively affect the
allocation of time and well-being of mother and their children in the Italian
Southern Regions.

These results are very important for a country such as Italy, characterized by
some relevant regional differences. Southern Italy is economically less developed.
The double role of the mother as a caregiver and a worker plays an important role
in children’s development. Therefore, policymakers should simultaneously con-
sider these two factors as starting points for future investment in children’s
development processes to facilitate women’s participation in the labor market
and to introduce policies which promote the reconciliation of work and family life.

This study highlights several directions for future research. In this study,
only mothers were considered in the model. However, the importance of the
intergenerational transmission of preferences and the apparent gender gap be-
tween children suggest the model should be replicated to include fathers,
allowing us to explore the impact of different family structures on children’s
well-being and allocation of time.
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Appendix

Table 10 Residual-based estimation of the influence of common latent factors on the allocation of time

Residuals of the
first stage

Sleeping Eating Day care Housework School Studying Church Social life

Coeff. p. Coeff. p. Coeff. p. Coeff. p. Coeff.p. Coeff.p. Coeff.p. Coeff.p.

res_Eating −0.01 0.05 0.03 0.26*** 0.09 −0.01 −0.07
res_Day care 0.01 * 0.01 −0.09 *** 0.02 0.08 ** −0.01 −0.12 ***

res_Housework 0.00 * 0.00 −0.03 *** 0.08*** −0.41*** −0.22*** −0.24***
res_School 0.03*** 0.05*** 0.01 0.18*** −0.51*** 0.76*** 0.65***

res_Studying 0.01*** 0.01 0.03** −0.43*** −0.24*** −0.04** 0.06**

res_Church 0.00 0.00 −0.01 −0.43*** 0.68*** −0.07** −0.58***
res_Social life 0.01*** 0.00 −0.02*** −0.13*** 0.16*** 0.03** −0.16***
res_Sport 0.00 0.00 −0.02** −0.30*** 0.13*** −0.20*** −0.22*** −0.10***
res_Playing 0.00 −0.01* 0.00 −0.04** 0.07*** 0.00 −0.02 0.04*

res_Reading 0.00 0.01 −0.01 −1.02*** 0.08*** −0.94*** −0.45*** −0.34***
res_TV 0.01*** 0.01*** 0.02** −0.03** 0.03*** −0.04** −0.01 0.08***

res_Paid work 0.00 0.00 0.00 −0.18*** −0.22*** −0.16*** 0.21*** 0.04*

res_Unpaid work 0.01*** 0.01 0.01 −0.14*** −0.03* −0.12*** 0.00 0.04

res_Childcare 0.01*** 0.02*** −0.06*** −0.08*** −0.09*** −0.21*** 0.00 0.00

res_Leisure time −0.01*** 0.02** −0.02 −0.02 0.08*** 0.05** −0.03** −0.09***
res_Sleeping −0.07 0.26* 0.42* 1.77*** 1.20*** −0.01 1.25***

Constant 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

R2 0.19 0.04 0.03 0.46 0.75 0.57 0.71 0.19

Sport Playing Reading TV PaidWork Unpaid Work Childcare Leisure Time

Variable Coeff.p. Coeff.p. Coeff.p. Coeff.p. Coeff.p. Coeff.p. Coeff.p. Coeff.p.

res_Eating 0.01 −0.12* 0.03 0.23*** 0.04 0.05 0.30*** 0.14**

res_Day are −0.09** 0.01 −0.01 0.09** −0.01 0.01 −0.23*** −0.04
res_Housework −0.46*** −0.05** −0.40*** −0.05** −0.30*** −0.06*** −0.12*** −0.01
res_School 0.43*** 0.20*** 0.06*** 0.09*** −0.77*** −0.03* −0.27*** 0.12***

res_Studying −0.33*** 0.00 −0.39*** −0.06** −0.27*** −0.06*** −0.31*** 0.04**

res_Church −0.67*** −0.04 −0.34*** −0.03 0.68*** 0.00 0.01 −0.05**
res_Social life −0.08*** 0.03* −0.07*** 0.07*** 0.03* 0.01 0.00 −0.04***
res_Sport 0.04** −0.27*** 0.04* −0.04* 0.00 −0.08*** −0.06***
res_Playing 0.05** −0.03*** 0.03 −0.01 −0.01 −0.07*** −0.03**
res_Reading −1.06*** −0.12*** −0.06 −0.43*** −0.04** −0.32*** −0.05*
res_TV 0.04* 0.03 −0.01 0.02 −0.05*** 0.01 −0.03**
res_Paid work −0.03* −0.01 −0.10*** 0.02 0.02* −0.01 0.03**

res_Unpaid work −0.01 −0.02 −0.04** −0.16*** 0.06* −0.22*** −0.05**
res_Childcare −0.08*** −0.07*** −0.09*** 0.01 −0.01 −0.07*** 0.02

res_Leisure time −0.14*** −0.06** −0.03* −0.07** 0.06** −0.03** 0.04

res_Sleeping −0.30 −0.39 0.00 1.27*** 0.25 0.51*** 1.83*** −0.88***
Constant 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

R2 0.35 0.07 0.67 0.07 0.35 0.04 0.12 0.04

* p < 0.05; ** p < 0.01; *** p < 0.001
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