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Abstract 

Parental investment in children’s human capital is important for their development. One type 

of investment is time spent with children. Using Spanish Time Use Survey 2009-2010 we 

analyse the time parents devote to childcare in Spain, considering the couples from 20 to 65 

years with children below 18 years old. Results of the estimation using Bivariate tobit suggest 

that the age of the youngest child is going to affect the parental time with children, as well as 

the presence of housekeeper in the household. According to the estimation, on weekdays 

parents spend less time with children than on weekend days. Further, we find that the biggest 

part of caregiving time is devoted to physical childcare. Household income increases the time of 

parents in routine childcare comparing to the lowest income interval, whereas it doesn’t affect 

the time in leisure childcare. Since more educated parents dedicate more time to their children, 

it would be important to give incentives for parents to raise education level, that will increase 

not only productivity of labor, but also children’s human capital. 

Keywords: childcare, time, parents, time allocation, children, routine childcare, leisure 

childcare, Tobit model, Bivariate Tobit model 

1. Introduction 

Nowadays  parents  are  under  significant  time  pressure. There are not enough hours in the 

day to do everything that needs to be done. Sometimes, it seems that modern society has 

increased the pressure on people’s participation in market work, household work and leisure 

activities. Parents with small children are considered to be under higher time pressure, because 

they need more time and care. The main explanation for any change in the situation of families 

with children is the increased female labor force participation. 

For over the last 50 years individuals’ time allocation in activities other than market work has 

been a cornerstone of many economic models.  There are lots of testable hypotheses derived 

from those models of time allocation and of household production that can be tested with data 

derived from household surveys and, in particular, from time use surveys. Most of those 

models are derived from the economic approach to human behaviour by G.S. Becker. For 

example, in 1965 he proposed a theory of time allocation across different activities in his 

seminal work “A Theory of the Allocation of Time”. In that paper he suggested that “the 

allocation and the efficiency of non-working time may now be more important to economic 

welfare than that of working time”. In those models he used the assumption that households 

are both producers and consumers, which produce commodities, using goods and time as 

inputs: 

Zt=F(Xt, Lt) 

where Zt represents the commodity produced by the household at time t, which is the function 

of inputs as goods (Xt) and time (Lt). For example, to cook dinner it is necessary to buy products 

in the market and spend some time. Commodities enter directly into the utility function of the 

household.  
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U= U(Z1, Z2, . . . , ZT). 

In order to maximize the utility function, households combine commodities in the best way, 

subject to the technological constraints (production function of each of the commodities) and 

subject to the budget and time constraints. Individuals within a household do the activities in 

which they have comparative advantages. For instance, someone in the family has comparative 

advantages in cooking and other one in housework, so that everyone does the activity in which 

he or she has advantages. 

In order to analyze the time allocation problem of individual instead of observing the whole 

household, Ghez and Becker (1975) consider an individual as decision making unit, instead of 

observing the households, which allocate his total time between market work and non-market 

time. Individuals produce commodities using as inputs time and goods, and they maximize 

utility function with respect to time and budget constraint.  

The Spanish Time Use  Data allow us to extend the previous studies that use time-diary 

information,   by  looking  not only at how husbands and wives allocate their time to 

housework,  but  also  at  how they  allocate  their  time  to  childcare.  

In  this paper,  following the contribution of Sevilla-Sanz, Gimenez-Nadal and Fernandez titled 

“Gender roles and the division of unpaid work in Spanish households” (2010) we  take  the 

conceptualization  of  childcare  a  step  further  and  construct  alternative definitions  of  

childcare  using extra  information (as measured in  the  diary file of time use surveys) that  

details with whom the activity took place, and the other activities that were being done 

simultaneously. These definitions of childcare range from the most simplistic one often used in 

the literature – that is, childcare reported as the  main  activity  –  to  a  more  general  and 

wider definition  of  childcare, that captures any activity done in the presence of a child.  

Why is it important to analyze the time parents spend with their children? 

There are different reasons why parents spend time with their children. Analyzing why it is so in 

the case of Spain is out of scope of the paper. However the reasons can be mentioned shortly. 

There are investment, home production and consumption motives for allocating time to 

children. Parents invest in children and get their return when the children contribute to the 

support of their parents. The investment in children can be explained by impure altruism, that 

is, parents spend much time with their children because they expect that children will support 

them in the future. Parents invest both material resources and their time into raising their 

children. Time investment in children is important to the development of human capital. It is 

also one possible mechanism through which economic status is transmitted from generation to 

generation. The consumption motives for allocating time for children means that parents derive 

pleasure and enjoyment from spending time with their children.  

The purpose of this work is to analyze parents’ time devoted to children aged less than 18 years 

old, and to see how socioeconomic factors such as income and education affect it. To do so, the 
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age of children will be particularly taken into account, since fathers‘ and mothers’ time 

dedicated to childcare may well depend on what children require at different ages. 

The contribution of this paper to the literature will be the study of parents’ time allocation and 

the time spent with their children in Spain using the most recent Spanish Time Use Survey 

(STUS) 2009-2010. The results are to be compared with those obtained in the paper of Sevilla-

Sanz et al. (2010) based on the previous release of the Spanish Time Use Survey (2002-2003). 

The general research question of their paper is to explain women’s share of home labor in 

terms of their relative wages. Their results suggest, that with higher relative wages than that of 

her husband, women do not spend less time in housework. Actually, when women’s relative 

earnings reach some threshold, women start doing more time in housework (this is what the 

authors call “start doing gender”). Concerning childcare, the time spent with children does not 

change much with increases in wives’ relative wages. This paper is of interest since they 

construct different definitions of childcare  and apply their analysis to the previous release of 

the Spanish Time Use Survey, so we can have a benchmark against which we can compare the 

results of our paper.   

The structure of the paper is going to be as following. In the Section 2 research done in 

different countries is going to be reviewed. Section 3 describes the dataset, the sample and 

presents some descriptive evidence. In section 4 the empirical specification is introduced and 

two methods of estimation are described. Section 5 ends with conclusions and some policy 

recommendations derived from our analysis. 

2.  Review of the previous research 

2.1 Trends in Child Care Time in Spain 

Most of the previous research in Spain is based on 2002-2003 Spanish Time-Use Survey, which 

was already  part of Harmonised European Time Use Surveys (HETUS) launched by Eurostat, the 

statistical office of the European Union. 

The paper of Sevilla-Sanz et al. (2010) examines how the woman’s share of home labor varies 

with relative earnings. The results of the estimation based on the 2002–2003 Spanish Time Use 

Survey (STUS) suggest that in the case of housework, there is a “doing-gender” effect, which 

means that women spend more time in housework than their husbands if she contravenes the 

social norm of not being the main breadwinner (a traditional role for husbands). Women’s 

relative earning is potentially related to her bargaining power in the spousal decision making 

processes.  In contrast, a woman’s share of childcare doesn’t change much with an increase in 

her relative earnings. Actually women still spend more time in childcare regardless of their 

bargaining power.  

Alvarez and Miles-Touya (2011) study the transmission process of gender norms in the family 

across generations, especially the relationship between parents and children’s housework 

allocation. They use the 2002–2003 Spanish Time Use Survey. The results of the empirical 

analysis provide evidence that the time boys devote to the female-typed activities increases 
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with the father’s share in parental time of female-typed housework. It means that fathers doing 

female-typed housework transmit the gender norms to their sons. However, the transmission 

of gender norms to girls is weaker. 

Gimenez-Nadal and Molina (2013) analyze the relationship between the education level of 

parents and the time devoted to childcare activities. They compare two countries: Spain and UK 

and their results suggest that only the education level of the mother really affects the time 

devoted to educational childcare both in Spain and UK. 

Summarizing, results that were obtained from previous research in Spain suggest that, in the 

last decades, the family structures have changed, and that the female labor force participation 

rate has increased. However, mothers still spend more time caring for their children than their 

husbands. The mother’s contribution in caring for children affects signifcantly the children’s 

human capital. The fathers affect their sons housework time allocation. These previous findings 

can be useful for comparing our results, derived from the use of the 2009-2010 Spanish Time-

Use Survey and explaining potential similarities and differences. 

2.2 Time Use Patterns in Other Countries 

2.2.1 European countries 

There is much work that also uses international time use data to measure the trends in time 

use within other countries or to compare the allocation of time across countries. 

Sevilla-Sanz and Gimenez-Nadal (2011) analyse time-use trends for seven industrialized 

countries and conclude that, in most countries, decreases in men’s market work result in 

increases in time spent on non-market work and child care.  For women, time devoted to 

market work increased in almost all countries and time spent on home production decreased. 

Hallberg and Klevmarken (2002) analyze the interdependence between parents’ time with their 

own children and market work, as well as its dependence on out-of home day-care in Sweden. 

The results suggest that a change in the mother’s working hours have a smaller effect on the 

parents’ time spent with her children than a change in the father’s working hours. 

Using Time-Diary data from the United Kingdom 2000 Time Use study, Kalenkoski and Ribar 

(2005) investigate how parents’ time spent in child care differs with their marital status and 

other characteristics. Estimation reveals that single, non-cohabiting women and men spend 

more time in child care and less time in market work than their married counterparts. 

The investigation of time allocation between market work, housework and childcare in Italian 

couples done by Bloemen et al. (2010) suggests that husbands with more educated wives 

devote more time to children, and that parental time with children is complementary, that is, 

the parents jointly allocate the time devoted to children. For the analysis the authors used 

Italian National 2002-2003 Time Use Survey. Further, the findings suggest that Italian husbands 

participate less in non-market work than in other European countries. 
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The reviewed research done in European countries suggest that decisions about market work 

and time for unpaid work and child care are interdependent at the spouses’ level. Declines in 

paid work increases the time in unpaid work and activities with children. The time devoted to 

childcare depends on the marital status of the person.  

2.2.2 USA Time Use pattern 

A lot of papers have investigated time allocation decisions using the American Time Use Survey. 

Cooksey and Fondell (1996) analyze fathers’ time spent with their children, and, in particular, 

the influence of fathers’ time on children’s academic achievement. The authors found that both 

family structure and fathers’ activities done with their children are going to affect the children’s 

academic achievement. 

Kimmel and Connelly (2007) observe time dedicated to child care distinctly from time spend on 

home production, leisure and paid market work.   These authors find that there is an 

insignificant effect of one spouse on the level of other spouse’s unpaid time use. The results 

also suggest that higher relative wages of the mother compared to her spouse result in a 

mother’s larger share of child care regardless of the type of day of week (weekdays and 

weekends). 

The literature has shown, that in the United States mothers spend more time with their 

children than do fathers, though the gender gap is not as wide as it once was. Mothers also 

spend proportionally more time in routine care of children (what we will define as routine 

childcare), while fathers spend proportionally more time in teaching or playing activities ( that 

is, on leisure childcare).   

2.2.3 International research 

The estimation of the effect of family structure on parental childcare time and market work in 

United States and in United Kingdom was done by Kalenkoski et al. (2007). The findings suggest 

that single parents dedicate more time to children than married ones in both countries. 

Guryan, Hurst and Kearney (2008) examined the data across 17 countries. The paper document 

that the parental education and their income affects positively  child care time, that is, richer 

and higher educated parents spend more time with their children than poorer and lower 

educated parents.  

3.  The data and variables 

3.1 Description of the 2009-2010 STUS  

The empirical application is carried out using data derived from the 2009-2010 Spanish Time 

Use Survey (STUS), carried out by the Spanish National Institute of Statistics, and part of the 

Harmonised European Time Use Surveys programme (HETUS) launched by Eurostat, the 

statistical office of the European Union. It is based on the preceding Time Use Survey 

conducted between 2002 and 2003. Compared to the 2002-2003 STUS, which contains 
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information on 60,493 individuals living in 20,603 households, the sample of the most recent 

Spanish Time Use Survey (2009-2010) used in this paper, is much smaller. In fact, the 2009-

2010 STUS interview 25,895 individuals living in 9,541 households. However, in the empirical 

analysis only those individuals who answered the diary, are going to be considered (19,295 

observations).  

In the survey, three basic units of analysis and sampling are considered: the individual members 

of household aged at least 10 years old, private households and the days of week. Each 

household should complete a Household Questionnaire, Individual Questionnaire and an 

Activity Diary. The Household Questionnaire and Individual Questionnaire should be completed 

via the direct interview with the main person, their spouse, if appropriate, or with any other 

person able to provide information on the characteristics of the household.  The questionnaire 

collects information on household characteristics such as income, housing, and family 

composition as well as individual characteristics that include education, employment status, 

earnings, demographic information and others.  

Each household is allocated a day of the week (from Monday to Sunday) to complete the 

Activity Diary. All household members at least 10 years of age were asked to fill out a time diary 

for one randomly chosen 24-h period (from 6 a.m. 6 a.m. the following day). They were 

instructed to record their main activity, any secondary activity undertaken simultaneously, and 

who was with them for each 10 minutes period. The main activity as reported by the individual 

was then classified into 10 large groups: personal care, paid work, studying, household and 

family care, volunteer work and meetings, social life and recreation, sports and outdoor 

activities, hobbies and computers, media, journeys made and unspecified time use. Further, in 

order to obtain information on effective work periods, a weekly work timetable was designed. 

This weekly work timetable, which contains one page, was added to the activity diary, and the 

employed respondents (16 years old and over) should note their effective work timetable 

during the reference week (the week that ends on the day allocated for completing the diary). 

3.2 Sample selection 

In this study, only a sub-sample of respondents is used, since the purpose of the research is to 

study households with children below 18 years old. Time use is likely to depend on marital 

status, whether single or living in a couple. In particular, the situation of single mothers 

(fathers) is supposed to be very different from that of married couples with children. Both 

groups are interesting to study, but in our case, the share of singles with children in the sample 

is less than 10%. So the study of singles would suffer from small sample size. 

Thus, for the  empirical  analysis,  we  restrict  the  sample  to  those  individuals  aged between  

20  and  65 who  are  married or cohabiting, and that have children aged less than 18 years old. 

After this restriction we end up with a sample of 2,069 couples. However, since the empirical 

anlysis consider only couples where both spouses are working, we end up with the sample of 

937 couples. 

3.3 Childcare measurement 
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For the empirical analysis we need to define childcare. There are different definitions in the 

literature. In order to measure the time that parents devote to children in the best way, we 

construct the definitions of child care following the paper of Sevilla-Sanz et al. (2010).  

As  in  most  time-use  diary surveys,  childcare  in  the  2009-2010 STUS is  categorized  in  

terms  of  activities.  There are three definitions of childcare to be constructed: a restrictive one 

(childcare1), an intermediate one (childcare2), and an extensive definition (childcare3). 

We construct the variable childcare1 as a measure of time devoted to childcare activities during 

the designated day (teaching, feeding, playing, taking them to  school,  etc.)  to  the  extent  

that  it  is  reported  as  a  primary  activity.  A primary activity is defined in the STUS in response 

to a question such as ‘‘what were you doing?’’ describing one activity per ten-minute slot. The 

main advantage of this definition of childcare is that it is the standard one and the definition 

used in most of papers in  the literature, so the results using it can be easily compared. But 

primary childcare activities, however, cannot be equalized with time that parents spend with 

children. 

Our second definition of childcare draws from the information on secondary activities in the 

diary file. Secondary activities represent any form of childcare mentioned in response to the 

question ‘‘were you doing anything else?’’.  Childcare2 measures the time devoted to any 

childcare activity either as primary or secondary activity. This definition improves on childcare1, 

including the time devoted to childcare as the simultaneous activity, hovewer it  is  not entirely 

satisfactory. Since only a small number of observations is added to childcare1, the second 

definition doesn’t differ much from the first one. 

Therefore, we construct   a   third definition  of  childcare  that  measures the time devoted to 

childcare as either primary or secondary activity and, also, any other time that the respondent 

spends with children (of  10 years of age or younger)  that has not been recorded as childcare in 

either the primary or the secondary activity. Note, however, that this definition has the 

disadvantage that only activities with children 10 years old or younger are recorded; since the 

information is provided only for children below 10 years old that were present while mother or 

father was doing the main activity. 

Further, using the widest definition of childcare, we can also consider another criterion to 

classify childcare activities, depending on how rewarding they can be for parents and children:  

routine and leisure childcare. 

We  construct  routine childcare as the  sum of any time devoted to childcare reported as either 

primary or secondary activity (except playing with a child), and any other primary non-leisure 

activities (cleaning, shopping, eating, etc.) performed in the company of a young child. Routine 

childcare aims at capturing the sort of childcare that is less enjoyable. The complement variable 

can be thought of as the more enjoyable childcare, which we call leisure childcare, and is the 

sum of any time devoted to leisure activities (including playing with children) reported as a 

primary activity and performed in the company of a child. 
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The following graphs show the difference in time devoted to childcare by both spouses on 

weekdays and weekend. Original data are variables taking values from 0 to 144, corresponding 

to each of the 144 slots of 10 minutes in a day. We transform those values to minutes (from 0 

to 1440) and, instead of presenting the histograms, we present the Kernel density plot 

estimates for men and women. 

1. Daily minutes devoted to childcare1 on weekdays and weekend 

  

As it can be seen from the graphs above, there is a smaller share of women than men who 

reports the time devoted to childcare1 equal to zero. On weekend, this percentage of women is 

higher, and there is not much difference in the density of men and women spending time with 

children. However, according to this first measure of childcare, wives devote more time to 

childcare. 

2. Daily minutes devoted to childcare2 on weekdays and weekend 

  

As to childcare 2, it is almost the same situation, on weekend women report more zero time, 

than on weekdays. 

3. Daily minutes devoted to childcare3 on weekdays and weekend 
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On weekend there is almost the same percentage of people reporting the time spent with 

children equal to zero. Both on weekdays and weekend we can observe an almost flat pattern, 

since the definition of childcare 3 adds to childcare 2 any activity that was done in the presence 

of a child. Therefore, there is a small proportion of people reporting zero minutes devoted to 

childcare 3. Still, as it can be observed on weekend women and men spend more time on 

childcare3 than on weekday. 

4. Daily minutes devoted to routine childcare on weekdays and weekend 

  

5. Daily minutes devoted to leisure childcare on weekdays and weekend 
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Some differences can be observed between routine and leisure childcare within childcare 3. As 

we can see from the graphs above, there is a higher percentage of men who report the time to 

routine childcare equal to zero on weekday rather than on weekend. There is higher share of 

women and men who report the time spent in leisure childcare equal to zero on weekday 

rather than on weekend. From the graphs, it can also be observed that parents spend much 

more time on weekend on leisure childcare than on weekday. However women spend more 

time on leisure and routine childcare than their husbands. On weekday there is high share of 

women reporting zero time both in leisure and routine childcare. 

In general, it can be concluded that there is a higher fraction of husbands that report not 

dedicating any time at all to childcare, compared with the fraction of wifes. On weekdays, there 

is a higher fraction of women reporting zeros rather than on weekend, and the same is true for 

husbands. Further evidence is displayed in the descriptive statistics of our sample in the tables 

1 and 2. 

Table 1. Daily minutes devoted to childcare1 

  Husbands  Wives 

Childcare time  
(minutes per day) 

% 

Participate 
in the 

activity 

Mean  
(fraction 
who report 
time >0) 

Mean 
(whole 
sample) 

% 

Participate 
in the 

activity 

Mean 
(fraction 
who 
report 
time >0) 

Mean 
(whole 
sample) 

Childcare 1 59.41 185.81 110.59 75.43 232.8 175.59 

Childcare 2 60.90 211.28 128.67 76.61 267.42 204.86 

Childcare 3 76.95 660.06 507.9 81.78 755.31 617.71 

Routine childcare 75.18 381.9 287.11 81.16 522.97 424.45 

Leisure childcare 60.79 367.4 223.35 64.31 303.57 195.23 

Observations  2 069  2 069 

 

The Table 1 shows the proportions of parents that devote time to children and the mean values 

of daily minutes that parents devote to children below 18  according to the five different 

definitions of childcare. We can see that a higher percentage of mothers than fathers who 

                                                           
1 Notes: The sample consists of individuals between 20 and 65 years of age who are married or live in couple and have children 
under 18 in the household. Childcare1 measures the time devoted to childcare activities reported as a primary activity; 
childcare2 measures the time devoted to any childcare activity either as primary or secondary  activity;  childcare3  uses  
information  on  whether  a  child  aged  18  years  or  younger  was present while doing the main diary activity plus childcare2; 
routine childcare is the sum of any time devoted to childcare reported as either primary or secondary activity (except playing 
with a child), and  any  other  primary  nonleisure  activities  (cleaning,  shopping,  eating,  etc.)  performed  in  the company of a 
young child; and leisure childcare is the sum of any time devoted to leisure activities (including playing with children) reported 
as a primary activity and performed in the company of a child. 
Source: STUS 2009–2010  
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reports time devoted to childcare different from zero. In general, wives spend more time with 

children than their husbands no matter which definition we apply. From the fraction of the 

sample that reports a positive number of minutes devoted to childcare, on average, wives 

spend 232.8 minutes in childcare1 and 267.42 daily minutes in childcare2, whereas men devote 

to childcare1 and childcare2 185.36 and 209.37 minutes, respectively. Women spend about 756 

minutes per day with children, whereas men spend on average 655 minutes. It can be observed 

that there are some specificities regarding the type of childcare: wives spend more time than 

their husbands in routine childcare (physical childcare, educational childcare or any non-leisure 

activities in the presence of a child) while husbands devote relatively more time than their 

wives to leisure childcare (playing with children, watching TV with children etc.). 

Moreover, it would be interesting to see how the minutes devoted to childcare vary with the 

type of the day of the week. For example, on weekends parents are supposed to spend more 

time with their children, as they don’t work. Table 2 shows childcare minutes by the type of the 

day of the week. 

Table 2. Daily minutes of childcare by the type of the day of week2
 

 Husbands Wives 

Childcare time  
(minutes per day) 

Weekday Weekend Weekday Weekend 

Childcare 1 99.69 
(134.59) 

120.5 
(175.29) 

188.27 
(185.87) 

163.61 
(198.81) 

Childcare 2 115.27 
(160.77) 

141.34 
(192.57) 

213.71 
(216.71) 

196.5 
(238.74) 

Childcare 3 355.19 
(370.46) 

652.24 
(565.6) 

491.87  
(440. 28) 

736.65 
(585.93) 

Routine childcare 227.94 
(238.95) 

343.04 
(332.44) 

379.13 
(344.28) 

467.3 
(410.26) 

Leisure childcare 130.96 
(205.18) 

310.68 
(341.25)  

115.36 
(168.55) 

270.73 
(288.2) 

Observations 1 269 800 1 269 800 
 

Note from descriptive statistics that most part of respondents (1 269 observations) filled in the 

diary on a weekday. For childcare 1 and childcare 2 there is interesting evidence that fathers 

spend more time with their children on weekends (on average 20 minutes more) than on 

weekday, but for mothers, the situation is the opposite one: they devote more time to 

childcare as primary or secondary activity on weekdays rather than on weekend. However, 

mothers spend more time on weekend on childcare3 than on weekdays. Since the definition of 

childcare3 adds to childcare1 and childcare2 any activity that was done in the presence of a 

child, the results could be explained by the fact that, on weekends, women spend more time to 

housework, possibly  done in the presence of a child. As to routine and leisure childcare, 

                                                           
2
 Note: Standard deviations are in brackets. The means of daily minutes devoted to childcare are constructed using weights. 
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parents devote more time to children on weekend than on weekdays. Fathers spend relatively 

more time in leisure childcare than mothers, whereas mothers spend more time in routine 

childcare.  

3.4 Descriptive statistics 

There are other relevant characteristics of our sample, in terms of description of households 

and individuals, that deserve some attention before proceeding to the model estimation. The 

sample contains 2 069 couples with children below 18. In order to analyze the time parents 

devote to childcare, it is important to take into account the working status of both parents. 

There are about 54% of spouses that are both working, about 30% of families where only 

husband works, whereas the share of families where only wife is working is very small, only 8%. 

As to household monthly income, the data contains information in 4 income intervals: less than 

1200 euros, from 1201 to 2000 euros, from 2001 to 3000 euros and more than 3000 euros. 

From the descriptive statistics it can be observed that about 27% of households receives 

income within the interval 1201-2000 euros. There are 15% of respondents who didn’t provide 

with the information about the household income. 

The children that are below 10 years old need more care and attention, and the number of little 

children should affect the time that parents spend with them. From the table, it can be 

observed that the greatest proportion of households (42%) have only one child younger than 10 

years old, 21% of them have two children of the age below 10, whereas about 3% of families 

have 3 little children. 

Since the focus of our paper is to analyze families with children below 18, it is also important to 

see the number of children in the 10-18 age category. About 37% of households have one child 

of age from 10 to 18, whereas 13% of them have 2 children and only 1% has 3 children. There 

are no couples that have more than 5 children aged from 10 to 18. 

As to the total number of children of any age category, 50% of couples have only one child in 

the family and 43% of couples have 2 children. It could be that, the age of the youngest child is 

important for determining parental time with children. The highest percentage of couples 

(26%) have the youngest child in the age interval from 0 to 2, about 21% of couples have the 

youngest child in the age from 13 to 17. 

The presence of housekeeper in the house is supposed to increase the time parents spend with 

their children, since they do not spend so much time doing housework. According to the survey 

there are only 12% of households that have paid housekeeper. 

Taking inspiration from the paper of Sevilla-Sanz et al. (2010), one of the most important points 

in analysis is to observe the gender specialization in childcare depending on the relative wages 

of spouses. It is necessary to control for the mother’s relative share of income in the 

household’s income and its affect on the time spent with children. Due to missing values on the 

reported individual income of the spouses, it is hard to construct a variable that measures the 

share of wife’s earnings relative to her husband’s ones. Actually, a large percentage (62%) of 
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information of relative income is not available due to the lack of reporting individual earnings. 

For those households for which information on wife’s and husband’s income is available, there 

are 53% of women in Spanish households that earn less than their husbands. It is also 

important to see the differences of relative wages according to how far each spouses’ earnings 

are, i.e. how many income intervals measure that the wives earn less or more than their 

husbands, taking into account that there are 7 intervals of personal income for both spouses. 

The highest percentage of women, among those earning less than their husbands (27%) earns 1 

interval below their husbands’. About 36% of women earn the same as their husbands 

(spouses’ income is in the same interval), and 11% of women who earn more than their 

partners. Remarkably, there are no women whose earnings are 5 and 6 intervals above their 

husbands’. 

It could be the case that there are disabled people in the family. The existence of disabled 

persons in the household also could affect the time spend with children, since they also need 

much care and time, but there is only 0.9% of disabled persons in the sample. 

Table 3. General descriptive statistics: 

 a. For households 

For labor market of the spouses Proportion SD Number 

Both spouses working in the market 0.54 0.498 1 120 

Only husband working 0.30 0.46 620 

Only wife working 0.08 0.27 161 

No spouse working 0.08 0.27 168 

Total 
 

  2 069 

Household monthly income (euros) Proportion SD Number 

<1200  0.17 0.37 345 

1201-2000 0.27 0.45 568 

2001-3000 0.23 0.42 480 

>3000 0.18 0.38 365 

No information available 0.15 0.36 311 

Total 
 

  2 069 

Number of children less than 10 Proportion SD Number 

1 0.42 0.49 864 

2 0.21 0.41 432 

3 0.02 0.15 50 

4 and more 0.003 0.6 8 

Total     1 354 

Number of children 10-17 Proportion SD Number 

1 0.37 0.48 759 

2 0.13 0.34 272 

3 0.01 0.1 23 

4 0.0005 0.02 1 

Total     1 055 

Total number of children Proportion SD Number 
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1 0.5 0.5 1 037 

2 0.43 0.49 881 

3 0.06 0.24 122 

4 0.012 0.11 25 

5+ 0.002 0.04 4 

Total     2 069 

Age of the youngest child Proportion SD Number 

0-2 0.26 0.44 535 

3-5 0.2 0.4 406 

6-9 0.2 0.4 413 

10-12 0.13 0.34 280 

13-17 0.21 0.41 435 

Total 
  

2 069 

Paid housekeeper Proportion SD Number 

Yes 0.12 0.32 243 

No 0.88 0.32 1 826 

Total 
 

  2 069 

Main household’s breadwinner Proportion SD Number 

wife earns less than husband: 0.53 0.5 500 

1 interval less 0.12 0.33 254 

2 intervals less 0.07 0.25 140 

3 intervals less 0.03 0.18 70 

4 intervals less 0.01 0.11 26 

5 intervals less 0.003 0.06 8 

6 intervals less 0.001 0.03 2 

wife earns same than husband: 0.36 0.48 334 

wife earns more than husband: 0.11 0.31 103 

1 interval more 0.03 0.18 69 

2 intervals more 0.01 0.11 25 

3 intervals more 0.004 0.06 8 

4 intervals more 0.0005 0.02 1 

Observations with positive income 
  

937 

No available information of income 0.55 0.5 1 132 

N     2 069 

Disabled people in the household Proportion SD Number 

Yes 0.01 0.1 20 

No 0.99 0.1 2 049 

N 
 

  2 069 
 

It is also important to analyze the characteristics of each individual in the household. The table 

below shows the descriptive statistics for each individual in the sample. Recall that the 

restricted sample contains couples, so there are the same numbers of men and women within 

households. The mean age for men is about 42 years and for women about 39 years. The 

education level of the parents is measured in several dummy variables. There are 17% of men 
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and 15% of women that have only primary education or less. The modal level of education is 

secondary for both men (24%) and for women (23%).  

There are also some variables that should be taken into account when analyzing time devoted 

to childcare. These variables are: number of weekly working hours, type of job and day of the 

week. Men work in average 43 hours in week, whereas women work in average 34 hours. 

About 82 % of men and 45% of women have full-time job. There are more women than men 

that have part-time jobs. The day of the week in which the diary is filled in is supposed to affect 

the time that parents spend with their children. On weekends, in general parents have more 

time for children because they do not go to work. The descriptive statistics shows that most of 

the respondents (61%) filled in the diary on a weekday (from Monday to Friday). 

b. For individuals 

Gender Proportion SD Number 

Men 0.5 0.5 2 069 

Women 0.5 0.5 2 069 

Age Mean SD Number 

For men: 42.09 7.17 2 069 

For women: 39.72 6.6 2 069 

Education level Proportion SD Number 

For men:       

Primary or less 0.17 0.38 357 

Secondary 0.24 0.43 498 

Bachiller 0.16 0.37 339 

Professional trainings 0.19 0.4 400 

University 0.23 0.42 475 

Total 
 

  2 069 

For women:       

Primary 0.15 0.36 315 

Secondary 0.23 0.42 468 

Bachiller 0.15 0.35 301 

Professional trainings 0.19 0.4 403 

University 0.28 0.45 582 

No available information 0.05 0.22 119 

Total 
 

  2 428 

Number of weekly working 
hours Mean 

SD 
Number 

For men: 43.09 9.04 1 740 

For women: 34.42 10.9 1 284 

Type of working day Proportion SD Number 

For men:       

full time 0.82 0.38 1 702 

part-time 0.02 0.13 38 

No available information 0.16 0.37 329 

Total 
 

  2 069 
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For women:       

full-time 0.45 0.5 922 

part-time 0.17 0.38 362 

No available information 0.38 0.49 785 

Total 
 

  2 069 

Type of the day of week Proportion SD Number 

weekday 0.61 0.49 1 269 

weekend 0.39 0.49 800 

Total  
  

2 069 

 

Following Sevilla-Sanz et al. (2011), time devoted to childcare by each of the spouses is 

supposed to be affected by his/her relative earnings. Thus, it is important to observe who is the 

breadwinner in the family and how this affects the time that each spouse spends with his\her 

children. It is specially interesting to see whether wives earning more than their husbands 

spend less time with children (since they supposed to have more working hours), or if they do 

not spend less time (i.e. if there is a “doing-gender” effect). In table 4, ratios of feminization of 

childcare are defined as the time devoted to childcare by the wife divided by the sum of time 

devoted to childcare by both spouses. These ratios show the degree of female’s participation in 

childcare. We can examine how they change depending on wives’ relative earnings. 

Table 4 Childcare by relative earnings 

 Husbands Wives Ratio Observations 

Daily minutes 
of childcare 1 

Mean (St.dev) Mean (St.dev) wive/(wive+ 
husband) 

 

Wife earns less 
than husband 

117.45  
(164.55) 

163.68  
(179.47) 

0.58  
(0.52) 

500 

Wife earns 
same as 
husband 

115.42  
(157.48) 

181.19  
(217.2) 

0.61  
(0.58) 

334 

Wife earns 
more than 
husband 

94.49  
(125.09) 

130.57  
(180.74) 

0.58 
(0.59) 

103 

Daily minutes 
of childcare 2 

    

Wife earns less 
than husband 

130.32  
(176.96) 

183.39  
(200.54) 

0.58  
(0.53) 

500 

Wife earns 
same as 
husband 

133.89  
(170.38) 

200.75  
(229.46) 

0.6  
(0.57) 

334 

Wife earns 
more than 
husband 

130.96  
(164.24) 

163.39  
(212.69) 

0.55  
(0.56) 

103 

Daily minutes 
of childcare 3 

    

Wife earns less 495.86  571.96  0.54  500 
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than husband (478.14) (484.54) (0.50) 

Wife earns 
same as 
husband 

429.72  
(447. 7) 

535.37  
(489.48) 

0.55  
(0.52) 

334 

Wife earns 
more than 
husband 

433.95  
(481.06) 

485.76  
(531.78) 

0.53  
(0.53) 

103 

Daily minutes 
of routine 
childcare  

    

Wife earns less 
than husband 

278.44  
(284.5) 

390.6  
(340.09) 

0.58  
(0.54) 

500 

Wife earns 
same as 
husband 

264.41  
(263.37) 

373.36  
(349.92) 

0.59 
(0.57) 

334 

Wife earns 
more than 
husband 

284.87  
(332.42) 

347.56  
(412.85) 

0.55  
(0.55) 

103 

Daily minutes 
of leisure 
childcare 

    

Wife earns less 
than husband 

217.79  
(281.83) 

182.17  
(239.62) 

0.45  
(0.46) 

500 

Wife earns 
same as 
husband 

169.39  
(243.74) 

164.84  
(212.26) 

0.49  
(0.47) 

334 

Wife earns 
more than 
husband 

151.74  
(215.73) 

133.18  
(189.47) 

0.47  
(0.47) 

103 

 

Table 4 shows how childcare changes with relative earnings. In the case of childcare 1, wives 

spend more time with children when they earn less than their husbands. The variation in the 

time devoted to childcare3, i.e. the time spent in the presence of a child, decreases with 

relative earnings both for the husband and the wife. In the case of leisure childcare (defined 

over childcare3), husbands spend much time with children (playing with them or doing any 

leisure activity in the presence of a child) when their wives earn less. Wives also spend more 

time devoted to leisure childcare in this last case, compared with the case when they earn 

same or more. The time devoted to routine childcare decreases for women and increases for 

men, as female relative earnings rise.  

Regarding the pattern of the ratios (which represent the women’s participation in the total 

time to child care in the household) as her relative wage increases, we observe an inverse U-

shape for all the definitions of childcare. The highest value of the ratio is for the households 

where the wife’s earnings lies in the same interval of earnings as her husband’s. However, it 

decreases when women earn more than their husbands. The ratios for the three definitions of 

childcare follow the same pattern. The more extensive definition of childcare is (i.e. the more 
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activities with children it includes), the smaller is the value of ratio. Comparing to the results 

obtained using 2002-2003 STUS by Sevilla-Sanz and her coauthors (2010), the female 

participation in childcare is lower in 2009-2010.  As we observed before (Table 1) there are 

some gender specifities in routine and leisure childcare, that is, men spend more time in leisure 

childcare and less time in routine childcare than women. As a result, the ratio of women 

dedicating time to leisure childcare is relatively smaller. 

In our sample, children’s age varies from 0 to 18. For our empirical analysis we classify children 

by age into five age intervals, following a classification close to the age brakets that correspond 

to the Spanish education system. For little children from 0 to 2, there are not free education 

institutions, all of them are private. From 3 to 5 years old, there is pre-school level that is non 

compulsory. From 6 to 12, children attend primary school, and from 12 to 16 they have the 

compulsory secondary education. We use this age classification to compute the number of 

minutes that mothers and fathers dedicate to different childcare activities, according to the age 

of the children. 

Table 5. Daily minutes of childcare by age of children (according to the definition of 

childcare1) 

 Wives Husbands 

Age of children 0-2 3-5 6-9 10-12 13-17 0-2 3-5 6-9 10-12 13-17 

Physical 
childcare 

176.6 
(129.33) 

132.98    
(113.9) 

96.4 
(94.9) 

53.74    
(79.69) 

26.42    
(52.84) 

86.08    
(95.92) 

63.52    
(78.86) 

40.7   
(65.46) 

20.56    
(37.64) 

14.25   
(39.2) 

Teaching 
children 

3.4 
(13.63 ) 

5.3 
(19. 96) 

14.35    
(29.3) 

9.65 
(25.08) 

6.33 
(20.27) 

1.76    
(9.37) 

3.95   
(17.76) 

6.31 
(20.92) 

5.92   
(28.83) 

3.62    
(18.7) 

Reading, 
playing and 
talking with 
children 

31.41   
(47.94) 

31.06     
(46.49) 

14.99 
(32.3) 
 
 

6.99   
(21.25) 

2.43   
(13.0) 

33.52  
(56.19) 

28.56   
(49.77) 

16.65   
(36.65) 

7.94   
(25.27) 

2.23 
(13.5) 

Accompanying 
children 

6.23    
(26.75) 

6.15   
(24.08) 

8.19   
(27.2) 

8.77 
(33.63) 

4.53   
(23.04) 

1.54 
(11.54) 

6.05 
(28.78) 

5.81   
(25.44) 

4.5  
(24.47) 

3.85   
(24.3) 

Observations 535 543 662 493 729 535 543 662 493 729 

 

Table 5. shows the daily minutes devoted to different types of childcare depending on the age 

of children: physical childcare (feeding children, dressing them, putting them to bed, getting 

them up, washing them, supervise them at home and outside), teaching children (helping 

children with their homework, teach them to do specific things), reading, playing and talking 

with children, accompanying children (go to the doctors with children, waiting for them at 

school, parents’ meeting with teacher). The parents devote much of their time to physical 

childcare, especially caring for little children because they need a lot of time. Mothers spend in 

physical childcare about 90 minutes more than their husbands when, caring for children of   
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0 to 2 years of age and 70 minutes more when the child is from 3 to 5 years old. The older the 

child is, the less care and time he needs. The highest value for time that both mothers and 

fathers spend in physical childcare caring for the children is for the age 0 to 2. Actually, parents 

spend a lot of  time in physical childcare with children below 10 years old. Comparing with 

other types of childcare, both fathers and mothers spend relatively more time in physical 

childcare. Mothers spend 14.35 minutes to teach children, when they are from 6 to 9 years old 

(peak intensity for this activity), whereas fathers spend 6.31 minutes. In leisure childcare, which 

includes reading, playing and talking with children, mothers also spend more time than fathers; 

they devote more time to children from 3 to 5 years old. In accompanying children, parents 

spend from 2 to 9 minutes per day. 

4. Empirical specification and methods 

Time use surveys collect the information about each individual within the household. Each 

individual from 10 years old should complete the Activity Diary reporting their main activity and 

secondary activity for each 10 minute-slot of 24 consecutive hours (from 6 a.m. to 6 a.m. of the 

following day). Researchers analyzing time-use data often deal with large fraction of 

observations in the sample reporting zero for many activities. Since individual is interviewed on 

one random day, it could be the case that the individual did not do this activity that precise day 

(measurement error) or that zeros can represent usual nonparticipation in the activity (true 

zeros).  

Apart from this problem with the high fraction of zeros (particularly high for activities that are 

not done on a daily basis), we should also take into account that mothers and fathers do not 

take their optimal time allocation decisions separately. They rather take joint decisions to 

optimally satisfy their children needs. Thus, the possibility that parents make joint decisions is 

going to be present in the choice of estimation methods, since it could be that they share or 

that they specialize in household activities. 

As it was observed from the table 2, the fraction of men and women reporting time devoted to 

childcare3  equal to zero is high enough (about 23% for men and 18% for women). That fraction 

was higher for narrower definitions of childcare. Therefore, for our analysis, the third definition 

of childcare will be analyzed, since it is the most extensive one and measures in the best way 

the total time that parents spent with their children.  

In what follows, we discuss some concerns regarding the suitability of some estimation 

methods. Recall from previous section that, if we want to control for relative earnings in the 

estimation the sample size reduces to 937 households, those in which both spouses are 

working. This implies that models are to be estimated with a sample of 937 households 

(alternatively, a sample of 937 wifes with their respective 937 husbands). 
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4.1 How to deal with zeros in the dependent variable: Tobit or OLS? 

Time-use researchers wonder whether it is more suitable to estimate time use models as   

censored regression models (Tobit) with maximum likelihood, or as linear models using 

Ordinary Least Squares (OLS).  

However, the Tobit model would seem to be a more suitable approach, because it was 

developed specifically for situations where the dependent variable is truncated at zero or some 

other censored point.  And in this case OLS estimation will not be consistent. 

From the papers considered in the review of the literature in the Section 2, most of them use 

Tobit models in estimation of time use. For instance, the paper of Sevilla-Sanz and her 

coauthors (2010) use Tobit model to analyze the dependence of women’s share of housework 

on the relative wages of spouses. Besides, Alvarez and Miles-Touya  (2011) use the same model 

in their paper “Exploring the relationship between parents’ and children’s housework time in 

Spain”. From the authors that analyze trends in time use in USA and other countries, Guryan, 

Hurst  and Kearney (2008) also estimate Tobit model, analyzing the effect of parental education 

level and income on the time devoted to children. The large number of papers that use Tobit 

model to  study time use allocations justify that estimating tobit models to explain the number 

of minutes spent in an activity is the state of the art. 

However in the case when reported zeros are the result of mis-measurement, that is, when the 

person usually participates in the activity, but on that particular day he did not participate for 

some reasons, some researchers suggest to use OLS estimation which is more robust to 

measurement errors (Stewart 2009). 

In this section of the paper two ways of estimating time use models are going to be considered: 

Tobit and OLS. Latter, the results are to be compared. 

In order to see the differences in the estimation method and to choose the most appropriate 

one, we briefly present the empirical specification. For both cases, the dependent variable of 

the estimation is the daily minutes dedicated by parents to childcare as the primary or 

secondary activity, or any activity that was done in the presence of a child aged below 10. The 

estimation will be separately done for fathers and for mothers. Explanatory variables in 

parental childcare include relative earnings of spouses (taking into account their distance in 

terms of different income intervals), household income, age of spouses (mother’s and father’s), 

educational levels of both parents, number of children aged 0-2, number of children aged 3-5, 

number of children aged 6-9, number of children aged 10-12, number of children aged 13-17, 

the age of the youngest child, the squared number of children, occupation, regions, the 

presence of housekeeper, the type of the day of week (weekday, weekend), whether the job is 

full-time or part-time and whether parents are self-employed or not. The choice of those 

explanatory variables relies on the paper of Sevilla-Sanz et al. (2010) and complements their 

analysis in some dimensions. It could be interesting to include variables indicating the type of 

the job sector (public or private), but, unfortunately, the survey doesn’t provide us with that 

information. 
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4.1.1 OLS model 

The goal of the linear regression is to estimate the parameters of the linear conditional mean of 

the number of minutes dedicated by fathers and mothers to childcare: 

E (yif|xif)=xif’β=β0 + β1x1+ β2x2+…+ βnxn 

E (yim|xim)=xim’β=β0 + β1x1+ β2x2+…+ βnxn 

where β0 is the intercept, xif is a K x 1 column vector of explanatory variables for fathers and xim 

is a K x 1 column vector of explanatory variables for mothers (in our empirical specifications, we 

consider the same set of explanatory variables).. 

The linear regression model specifies an additive error so that 

yif= xif’β + uif, i=1,…, 937  (for fathers) 

 yim= xim’β + uim, i=1,…, 937 (for mothers) 

The starting point for the analysis is to assume that ui satisfies the following classical conditions: 

1. E (ui|xi)=0 (exogeneity of regressors) 

2. E (ui
2|xi)=σ2 (conditional homoscedasticity) 

3. E (ui uj |xi ,xj)=0, i≠j (conditionally uncorrelated observations) 

 4.1.2 Tobit model 

Regression with censored data 

Our data consists of (yi,xi), i=1,…,937. The xi represents the vector of explanatory variables and 

it is fully observed, but the dependent variable yi, which represents the time parents devote to 

child care, is not always observed. Some of yi are equal to zero. Our interpretation is that zero is 

a censored observation, and we denote y* as a latent variable, that can be considered only if 

some known constant threshold, denoted by L, is passed. In our sample L represents the value 

of zero. So we observe y* only when y*>0. Thus the sample consists of censored and 

uncensored observations. Observations can be left-censored and right-censored. To simplify 

our analysis, we only consider the left-censored process in our sample (of course, the 

dependent variables are also right-censored at 1440, but those values are rarely reported.  

Censoring implies a loss of information, since censoring is similar to having missing observations 

on y.  

Tobit model setup 

The regression is specified in linear terms with respect to some unobserved latent variable, y*: 

yif*=xif’β + εif, i=1,…,937 

yim*=xim’β + εim, i=1,…,937 
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where εi ~ N (0, σ2), and xi denotes the (K x 1) vector of exogenous and fully observed 

regressors.  

Fathers’ and mothers’ equations are to be estimated separately, therefore the regression for 

fathers will be specified as following: 

yif*=xif’β + εif, i=1,…,937 

And for mothers: 

yim*=xim’β + εim, i=1,…,937 

The observed variables yif and yim are related to the latent variables yif* and yim* through the 

observation rule 

yif =  
yif
∗  if  yif

∗ > 0

0 if yif
∗ ≤ 0

  

yim =  
yim
∗  if  yim

∗ > 0

0 if yim
∗ ≤ 0

  

The probability of an observation for men being censored is Pr (y*if≤ 0)=Pr (xif’β + εif ≤ 0)=  

= Φ {(xif’β)/σ} where Φ (.) is the standard normal cumulative distribution function. 

For women the same probability will be as following: 

Pr (y*im≤ 0)=Pr (xim’β + εim ≤ 0)= Φ {(xim’β)/σ} 

The expected value of the variable y for the noncensored observations of fathers will be: 

E (yif|xif, yif > 0) = xif’β + σ
𝜙  {

x if ’β

σ
}

𝛷{
x if ’β

σ
}
 

where φ (.) is the standard normal density. This expected value differs from xif’β because of 

censoring, which leads to the inconsistency of OLS estimation. 

The expected value of the variable y for the non-censored observations of mothers can be 

shown as following: 

E (yim|xim, yim > 0) = xim’β + σ
𝜙  {

x im ’β

σ
}

𝛷{
x im ’β

σ
}
 

Tobit estimation 

The analysis can be done with two estimators: maximum likelihood (ML) and two-step 

regression. We will consider the maximum likelihood estimation. 

For the case of left-censored data with the censoring point 0 (L=0), the density functions for 

father and mothers can be written as following: 
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f (yif)= [
1

 2𝜋𝜎2
exp  {−

1

2𝜎2   𝑦𝑖𝑓 − 𝑥𝑖𝑓
′ 𝛽 

2
}]  

dif  𝛷  
0−𝑥𝑖𝑓

′ 𝛽

𝜎
  

1−𝑑𝑖𝑓

 

f (yim)= [
1

 2𝜋𝜎2
exp  {−

1

2𝜎2   𝑦𝑖𝑚 − 𝑥𝑖𝑚
′ 𝛽 2}]  

dim  𝛷  
0−𝑥𝑖𝑚

′ 𝛽

𝜎
  

1−𝑑𝑖𝑚

 

where d=1 denote the censoring indicator for the outcome that the observation is not 

censored, and d=0 denote a censored observation. 

The tobit maximum likelihood estimator is inconsistent if the errors are not normally 

distributed or if they are heteroskedastic. 

However most of the researchers using Time Use data consider tobit models as suitable 

estimation methods. As justified above, the nature of the dependent variable makes this 

estimation method adequate to estimate the effect of the explanatory variables in the 

dependent variable “number of minutes dedicated to an activity”. When the empirical 

specification has been designed to explain the fraction of time dedicated to an activity, rather 

that the number of minutes, fractional models (as fractional logit models) have been estimated 

(as in Rute-Cardoso, et al. 2010).  

In recent years, the suitability of tobit models for the estimation of time allocation equations 

for activities that are rarely done has received some critiques. Some authors (Stewart, 2009 and 

Foster and Kalenkoski, 2013) have argued that, in the presence of a high percentage of zeros, 

the zeros reflect at the same time mis-measurement (activities not done very frequently can 

suffer for some “sampling” error) and true non-participation. In that case, OLS may lead to 

better estimation. The results obtained by Kalenkoski and Foster (2013) suggest that in samples 

with large number of zeros, Tobit estimation is not appropriate and consistent, to the extent 

that there is true non-participation in the activity. Moreover, even if there is few number of 

false zeros, Tobit estimation is not appropriate if sample contains a large number of zeros, 

whereas OLS shows statistically significant results. 

We present, in the Table 6, the results of the estimations that were done using OLS and Tobit. 

Table 6. Estimation of daily minutes of childcare 3 

Daily minutes of 
childcare 3 

Husbands Wives 

OLS Tobit OLS Tobit 

Wife earns 6 
intervals less 
than husband  

385.373**   
(168.477) 

364.78* 
(190.327) 

403.608**   
(167.025) 

379.31**    
(183.627) 

Wife earns 5 
intervals less 
than husband 

-33.828 
(156.875) 

64.761 
(193.607) 

33.900   
(155.523) 

68.146   
(181.411) 

Wife earns 4 
intervals less 
than husband 

37.167    
(78.897) 

13.64 
(90.834) 

10.796    
(78.217) 

30.035    
(86.255) 

Wife earns 3 32.388    67.519 -36.607   -36.729   
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intervals less 
than husband 

(49.150) (57.906) (48.727) (55.284) 

Wife earns 2 
intervals less 
than husband 

-52.554   
(38.353) 

-66.938 
(45.485) 

-70.083*   
(38.022) 

-95.953** 
(43.585) 

Wife earns same 
as husband 

-40.373  
(30.941) 

-26.142 
(36.522) 

-11.931    
(30.674) 

-9.668   
(34.673) 

Wife earns 1 
interval more 
than husband 

45.978   
(52.607) 

94.897 
(63.465) 

5.383    
(52.153) 

4.985  
(61.164) 

Wife earns 2 
intervals more 
than husband 

-111.895   
(76.593) 

-51.385 
(88.43) 

-120.273   
(75.933) 

-101.84   
(85.812) 

Wife earns 3 
intervals more 
than husband 

192.755   
(162.42) 

366.957** 
(183.281) 

245.393   
(161.02) 

220.762   
(188.876) 

Wife earns 4 
intervals more 
than husband 

-41.152  
(311.063) 

-1759.684 -40.432  
(308.382) 

-1776.213 

Household 
income 1201 -
2000 euros 

68.362 
(64.36) 

72.91    
(79.539) 

92.947  
(63.805) 

78.796   
(73.230) 

Household 
income 2001-
3000 euros 

126.601*    
(67.051) 

126.506    
(81.877) 

129.058*   
(66.473) 

107.022    
(75.861) 

Household 
income <3000 
euros 

96.991    
(74.026) 

106.969    
(89.699) 

92.392    
(73.388) 

74.274    
(83.524) 

No information 
available 

35.707   
(100.213) 

25.819    
(122.799) 

119.158    
(99.349) 

100.521    
(114.56) 

Wife’s age -4.694 
(3.849) 

-7.749*    
(4.691) 

-0.909   
(3.816) 

0.642   
(4.468) 

Husband’s age 2.722    
(3.351) 

1.9 
(4.039) 

-1.708    
(3.322) 

-5.511   
(3.881) 

Husband’s level 
of education: 

    

Secondary 70.245    
(47.882) 

73.098   
(58.241) 

130.165**   
(47.47) 

125.709**   
(54.74) 

Bachiller 28.933  
(49.205) 

40.812    
(60.620) 

64.54    
(48.781) 

88.865      
(56.001) 

Professional 
training 

85.991*   
(48.794) 

116.292**   
(59.047) 

100.871**   
(48.374) 

120.815**   
(56.125) 

University 107.116* 
(54.810) 

138.083**   
(66.864) 

153.076**   
(54.337) 

158.738**  
(62.873) 

Wife’s level of 
education: 

    

Secondary 34.997    
(50.868) 

17.546  
(62.363) 

-102.879**   
(50.43) 

-117.274**   
(59.136) 
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Bachiller -112.626**  
(52.914) 

-136.757**   
(65.008) 

-118.776**    
(52.458) 

-108.071*   
(60.975) 

Professional 
training 

-24.060    
(53.248) 

-49.990   
(64.513) 

6.029  
(52.79) 

7.828 
(61.286) 

University -55.484    
(55.135) 

-64.315    
(66.42) 

-55.374    
(54.66) 

-37.19    
(62.825) 

Number of 
children ages 0-2 

-148.906   
(111.509) 

-130.246   
(128.648) 

-86.197   
(110.548) 

-94.001   
(122.827) 

Number of 
children ages 3-5 

-199.173**   
(94.105) 

-180.278*   
(108.752) 

-250.296**  
(93.294) 

-257.959**  
(103.937) 

Number of 
children ages 6-9 

-141.986   
(90.365) 

-133.202   
(104.890) 

-301.482**  
(89.586) 

-320.239**   
(100.152) 

Number of 
children ages 10-
12 

-227.667**   
(97.156) 

-196.583*   
(112.968) 

-401.104***  
(96.319) 

-413.88***   
(107.989) 

Number of 
children ages 13-
17 

-189.030**  
(91.511) 

-150.316   
(109.812) 

-309.609**  
(90.722) 

-312.334**  
(103.693) 

Age of the 
youngest child: 
3-5 

-105.662  
(90.053) 

-95.592    
(101.396) 

123.121   
(89.277) 

137.430 
(97.979) 

Age of the 
youngest child: 
6-9 

-226.275**  
(93.119) 

-199.988*   
(105.356) 

144.096   
(92.316) 

170.434*    
(101.578) 

Age of the 
youngest child: 
10-12 

-530.545***   
(97.194) 

-649.328***    
(112.04) 

-293.387**   
(96.356) 

-395.728***   
(107.375) 

Age of the 
youngest child: 
13-17 

-676.524***   
(94.456) 

-960.250***   
(110.484) 

-490.098***   
(93.642) 

-700.941***   
(106.070) 

Squared number 
of children 

45.879*    
(23.73) 

44.467  
(27.549) 

71.294**   
(23.525) 

74.055**   
(26.285) 

Paid 
housekeeper 

-106.794**   
(34.271) 

-128.186**   
(40.455) 

-100.153**   
(33.976) 

-106.545**   
(38.844) 

Week day 
observation 

-287.200***  
(22.928) 

-318.252***   
(27.384) 

-284.068***   
(22.731) 

-308.597***   
(25.972) 

Self-employed 
husbands 

-40.144 
(33.464) 

-68.482*    
(41.501) 

17.579    
(33.176) 

23.465 
(38.444) 

Self-employed 
wives 

-54.494    
(40.758) 

-44.297    
(49.152) 

-74.045*   
(40.407) 

-97.033**  
(46.235) 

Full time work 
for men 

15.034    
(74.852) 

47.227   
(84.736) 

117.883    
(74.207) 

114.677 
(81.836) 

Full time work 
for women 

-23.458 
(31.171) 

-24.387 
(36.587) 

-67.799**   
(30.902) 

-58.776*   
(34.81) 

Control for  
regions (CCAA) 

Yes Yes Yes Yes 

Control for 
occupation 

Yes Yes Yes Yes 
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Observations 937 937 937 937 

R-squared 0.0 0.07 0.06 0.07 

 

*-Significant at 10% confidence level 
**- Significant at 5% confidence level 
***- Significant at 1% confidence level 
 
Note: In the estimation, the regions (Autonomous Communities) and occupation (classified by National Classification of 

Occupations 1994) are controlled for, though none of the estimated coefficients have the significant values, so we don’t include 

them in the table. The standard deviations are in brackets. The STUS 2009-2010 uses two digit system of classification of 

occupations. The main categories of occupations are the following: 

0. Armed Forces 
1. Management of companies and public administrations  
2. Scientific and intellectual technicians and professionals  
3. Support technicians and professionals  
4. Administrative type employees  
5. Workers in catering, personal, and protection services and trade  
salespersons  
6. Skilled agricultural and fishery workers  
7. Craftspersons and skilled workers in manufacturing and construction (except  
installation and operators)  
8. Installation and machinery operators and assemblers  
9. Unskilled workers   
Where Armed Forces is the reference group for occupation. 
Reference groups for other variables: 
Relative earnings: wife earns 1 interval less than husband 
Household income: less than 1200 euros 
Level of education: primary education 
The age of the youngest child: 0 to 2 
The day of the week: weekend 
Self-employed or not: employee (not self-employed) 
The type of job: part-time job 
 

 

Recall that in our sample for the models is composed by 937 observations for fathers and 937 

observations for mothers, since we take into account both working parents. 

From the table 6, where the coefficients for the model of childcare3 are displayed, it can be 

observed that in both estimation models, Tobit and OLS, the estimated number of children 

from 3 to 17 years old decreases mother’s time with children, the higher is the number of 

children whereas the time of husbands with children is affected by number of children aged 

from 10 to 12 in Tobit estimation and from 10 to 17 in OLS estimation. However, the age of the 

youngest child in the family affects more husband’s time with children. As it is observed from 

the table, the higher is the age of the youngest child, the less time husband’s spend with 

children, whereas wives spend less time with children if the age of the youngest child is from 10 

to 17. It is obvious, taking into account that little children need more care and attention. The 

reference group is the age of the youngest child 0 to 2. The squared number of children, which 

is the quadratic term, is significant for wives and increases her time with children. 

In order to see the effect of income on parental time with children, relative earnings of spouses 

and household income are controlled for in the estimation. The data provides with income 

intervals, so for relative incomes we constructed dummy variables to measure the distance 

between wife’s and husband’s earnings (when the wife earns 1 interval less, 2 intervals less etc. 
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than her husband). The variable defining that wife earns 1 interval less than husband is taken as 

the reference in the estimation. The Tobit and OLS estimations suggest that wife earning 2 

intervals less than husband decrease her time with children comparing to the wives earning 1 

interval less than husband. It is interesting that we observe the opposite situation for wives 

earning 6 intervals less than husbands. Both in OLS and Tobit estimation, wives and husbands 

spend more time with children in this case. In the OLS estimation husbands spend 385.37 

minutes more with children, on average, whereas in the Tobit estimation they spend 364.78 

minutes more than husbands earning 1 interval more than their wives. Also, in the situation 

when wife earns 3 intervals more, her husbands spend about 367 minutes more with children.  

Concerning the household income, only OLS estimation shows statistically significant values. 

The household income within the interval from 2001 to 3000 euros increase father’s time for 

about 126.6 minutes and mother’s time for 129.058 minutes comparing to the lowest income 

interval, which is less than 1200 euros. 

As to the education of parents, primary education was taken as reference group. The husband’s 

secondary education increases wife’s time (in 130.16 minutes as estimated in OLS estimation, 

and in 125.71 minutes in Tobit estimation). The husbands that got vocational training highest 

level of education achieved devote to children 86 minutes more (in OLS estimation) and 116.29 

minutes more (in Tobit estimation) as well as their wives, which spend about 100.87 minutes 

more with children (in OLS estimation) and 120.81 minutes more (in Tobit estimation). Wives 

with husbands having university level spend more time with children in OLS estimation. 

Concerning wife’s level of education, if she has “bachiller”, she spends less time with children 

than wives that have only primary education as well as her husband, whereas wife having 

secondary education affects negatively only her time with children in OLS and Tobit 

estimations. 

The other variables that are significant in both estimation models include: whether households 

have the paid housekeeper and the type of the day of week (weekday or weekend).  

The results show that the presence of housekeeper decreases the time parents spend with 

their children. If we observe the results for Tobit estimation, it decreases the time with children 

for fathers for 128.19 minutes and for 106.54 minutes for mothers. For OLS estimation the time 

for fathers decreases for 106.79 minutes per day and for 100.15 minutes per day for mothers. 

The parents are supposed to spend less time with children on weekdays rather than on 

weekend. The results of Tobit estimation suggest that fathers spend with children 318.25 

minutes less on weekday than on weekend and mothers spend about 308 minutes less. If we 

consider OLS estimation, fathers spend 287 minutes less on weekdays and mothers spend 284 

minutes less. 

Since this paper takes inspiration from the paper of Sevilla-Sanz et al. (2010), the results should 

be compared with the results of that paper based on STUS (2002-2003). However, it should be 

mentioned that they used childcare 2 (childcare as primary and secondary activity) as the 
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dependent variable, whereas in our estimation the dependent variable represents wider 

definition of childcare, including also activities that was done in the presence of a child. 

In the paper of Sevilla-Sanz et al., they worked with 736 observations. The results suggest that 

the household income is significant when determining the time devoted to childcare. In the 

opposite of our estimation, in their paper, estimation showed that number of children in any 

age range is not significant as well as the presence of housekeeper. The significant variable is 

the type of the day of week, that is, weekday or weekend. Their estimation using Tobit model 

suggest that on weekdays parents spend with children on average 185 minutes less than on 

weekend. In our Tobit estimation, as it was mentioned before, fathers spend with children 

318.25 minutes less on weekday than on weekend and mothers spend about 308 minutes less. 

These results show that for the 7 years, comparing to the results of 2002-2003 STUS, parents 

decrease their time with children on weekdays for about 123-133 minutes. OLS estimation, 

based on 2009-2010 STUS show that on weekdays fathers devote to children about 31 minutes 

less than in Tobit estimation, whereas mothers devote about 24 minutes less than in Tobit 

estimation. 

After doing the estimations and comparing two methods, it can be observed that the Tobit 

estimation is more sensitive and more appropriate in analyzing the data. As it was mentioned in 

the previous section, Tobit model is used especially in the samples with high percentage of 

zeros (Stewart 2009), taking into account that there is no mis-measurement. This is possibly 

due to the fact that childcare3 is not a too rare activity for mothers and fathers with children 

below 18 years, so sampling zeros are not such a big issue. 

4.2 Intracouple estimation 

Household time allocation models recognize that individuals take their optimal decisions taking 

into account what other members of the households do. Researchers are often faced with the 

joint problem of censoring and simultaneity, working with microeconomic data. One class of 

models that overcome those two problems is the Multivariate Tobit models. Multivariate Tobit 

model generalize univariate Tobit models to systems of equations. In our sample the time 

devoted to childcare is observed separately for fathers and mothers, so that the specialization 

of Tobit model will be the following: 

yif =  
yif
∗  if  yif

∗ > 0

0 if yif
∗ ≤ 0

             (for fathers) 

yim =  
yim
∗  if  yim

∗ > 0

0 if yim
∗ ≤ 0

         (for mothers) 

The regression of Tobit model is specified as following: 

yif*=xifβ + εif, i=1,…,937   (for fathers)              

yim*=ximβ’ + εim, i=1,…,937 (for mothers) 

Since the unobservable error terms of fathers (εif) and mothers (εim) are potentially correlated 

(think about measurement error and unobserved mothers’, fathers’ and households’ 
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characteristics in the error term, taking into account that they have similar household 

characteristics), it is reasonable to make the joint estimation for parents. So, we define: 

ui =  𝜀𝑖𝑓
𝜀𝑖𝑚

  

where ui ~ N (0, Σ) 

In our case a Bivariate Tobit is going to be used, since we consider the time allocation decisions 

for fathers and mothers simultaneously. The dependent variable is childcare 3. We also extend 

the analysis and run the estimations separately for routine and leisure childcare in order to see 

the differences. The explanatory variables are still the following: relative earnings of spouses 

taking into account different income intervals, household income, ages of spouses, educational 

levels of both parents, number of children aged 0-2, number of children aged 3-5, number of 

children aged 6-9, number of children aged 10-12, number of children aged 13-17, the age of 

the youngest child, the squared number of children, occupation, regions, the presence of 

housekeeper, the type of the day of week (weekday, weekend), whether the job is full-time or 

part-time and whether parents are self-employed or not. 

The results of the Bivariate Tobit estimation are shown in the table 7.  

 
Table 7. The results of the Bivariate Tobit estimation 

 

  
  

 Childcare 3 

Bivariate Tobit 

Husbands Wives 

Coefficient 
Standard 

error 
Coefficient 

Standard 
error 

Wife earns 6 
intervals less 
than husband  

409,110** 189,598 400,722** 182,777 

Wife earns 5 
intervals less 
than husband 

-48,421 202,429 3,637 185,790 

Wife earns 4 
intervals less 
than husband 

33,687 89,852 30,836 85,915 

Wife earns 3 
intervals less 
than husband 

70,166 57,191 -35,995 54,906 

Wife earns 2 
intervals less 
than husband 

-71,653 45,049 -94,189** 43,123 

Wife earns same 
as husband 

-29,367 36,221 -14,170 34,545 

Wife earns 1 
interval more 
than husband 

61,283 63,155 -15,258 60,301 

Wife earns 2 
intervals more 

-66,668 88,425 -119,861 85,682 
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than husband 

Wife earns 3 
intervals more 
than husband 

332,509* 182,419 256,097 181,565 

Wife earns 4 
intervals more 
than husband 

-1 484,382 87195,348 -1 530,666 92611,019 

Household 
income 1201 -
2000 euros 

82,836 77,521 90,771 73,113 

Household 
income 2001-
3000 euros 

136,425* 80,142 117,324 75,766 

Household 
income <3000 
euros 

111,448 88,096 76,226 83,394 

No information 
available 

22,857 121,752 115,748 114,250 

Wife’s age -6,069 4,630 0,214 4,405 

Husband’s age 1,194 4,013 -4,823 3,840 

Husband’s level 
of education:     

Secondary 70,794 57,117 130,206** 54,323 

Bachiller 44,403 58,805 89,392 55,632 

Professional 
training 

101,430* 58,053 112,406** 55,480 

University 131,430** 65,581 163,649*** 62,343 

Wife’s level of 
education:     

Secondary 30,154 61,425 -128,221** 58,490 

Bachiller -140,003** 63,768 -125,105** 60,253 

Professional 
training 

-44,519 63,840 -3,463 60,564 

University -47,791 65,519 -45,391 62,175 

Number of 
children ages 0-2 

-138,047 127,292 -106,764 122,255 

Number of 
children ages 3-5 

-177,212* 107,706 -258,300** 103,465 

Number of 
children ages 6-9 

-131,569 103,784 -325,903*** 99,620 

Number of 
children ages 10-
12 

-189,087* 111,709 -413,126*** 107,211 

Number of 
children ages 13-
17 

-143,714 107,809 -312,559*** 102,825 

Age of the 
youngest child:  

-111,453 101,004 120,028 97,518 
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3-5 

Age of the 
youngest child: 
6-9 

-227,679** 104,867 157,283 101,105 

Age of the 
youngest child: 
10-12 

-685,926*** 111,007 -422,419*** 106,750 

Age of the 
youngest child: 
13-17 

-984,601*** 109,536 -707,815*** 104,861 

Squared number 
of children 

43,767 27,228 75,610*** 26,135 

Paid 
housekeeper 

-133,378*** 40,055 -114,661*** 38,458 

Week day 
observation 

-283,771*** 27,042 -290,021*** 25,753 

Self-employed 
husbands 

-86,075** 40,697 8,603 38,214 

Self-employed 
wives 

-35,470 48,190 -84,699* 45,762 

Full time work 
for men 

44,641 84,262 117,177 81,307 

Full time work 
for women 

-27,604 36,305 -63,344* 34,615 

Control for  
regions (CCAA) 

Yes 
 

Yes 
 

Control for 
occupation 

Yes 
 

Yes 
 

Sigma1 367.042*** 9.784     

Sigma2 354.88***    9.229     

Rho12 0.63***    0.022     

Observations 937 

 

*-Significant at 10% confidence level 
**- Significant at 5% confidence level 
***- Significant at 1% confidence level 

 
Note: In the estimation, the regions (Autonomous Communities) and occupation (classified by National Classification of 

Occupations 1994) are controlled for, though none of the estimated coefficients have the significant values, so we don’t include 

them in the table. The standard deviations are in brackets. The STUS 2009-2010 uses two digit system of classification of 

occupations. The main categories of occupations are the following: 

0. Armed Forces 
1. Management of companies and public administrations  
2. Scientific and intellectual technicians and professionals  
3. Support technicians and professionals  
4. Administrative type employees  
5. Workers in catering, personal, and protection services and trade  
salespersons  
6. Skilled agricultural and fishery workers  
7. Craftspersons and skilled workers in manufacturing and construction (except  
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installation and operators)  
8. Installation and machinery operators and assemblers  
9. Unskilled workers   
Where Armed Forces is the reference group for occupation. 
Reference groups for other variables: 
Relative earnings: wife earns 1 interval less than husband 
Household income: less than 1200 euros 
Level of education: primary education 
The age of the youngest child: 0 to 2 
The day of the week: weekend 
Self-employed or not: employee (not self-employed) 
The type of job: part-time job 
 

In the Bivariate Tobit estimation there are three extra parameters to be estimated:  sigma1, 

sigma2 and rho12. Sigma1 is the variance of the reduced-form equation for the endogenous 

regressor for fathers and sigma2 is for mothers (i.e. sigma is the variance of unobservable 

characteristics of fathers and mothers). The more interesting parameter is rho, which is 

evidence of the correlation between wifes’ and husbands’ error terms.  Rho being equal to zero 

is equivalent to saying that there is no correlation between error terms (unobservable 

characteristics) of fathers and mothers. 

The coefficients sigma1, sigma2 and rho12 are statistically significant in the Bivariate Tobit 

estimation. The parameters sigma1 and sigma2 are the variances of error terms (unobservable 

characteristics) for fathers and mothers. Since the coefficients are significant we reject the null 

hypothesis of their endogeneity, which means that errors of parents within the household are 

correlated. 

The results of bivariate Tobit estimation suggest that wife’s relative wages partly affect parental 

time with children. The situation when wife earns 1 interval less than her husband is considered 

as the reference. As it can be observed from the table, if wife earns 2 intervals less than 

husband, she spends 94.19 minutes less with their children. If the difference in wages of 

spouses is significant, that is if wife earns 6 income intervals less than her husband, both wives 

and husbands spend more time with children comparing with the situation when wife earns 1 

interval less than husband. If wife earns 3 intervals more than husband, husbands devote on 

average 332.5 minutes more to children. 

In general, household income of spouses doesn’t affect the parental time devoted to childcare, 

though husbands living in the family with household income within the interval from 2001 to 

3000 euros, devote about 136.42 minutes more to children, than those who earn less than 

1200 euros.   

As to education, primary education was taken as the reference. From the table, it can be 

observed that husband’s education level totally positively affects his wife’s time with children. 

The higher is husband’s level of education, the more time his wife spend with children. And also 

husbands themselves who have professional training spend with children about 101 minutes 

more than those with primary education. Concerning the wife’s level of education, wife who 

have bachiller level spend 125 minutes less and their husbands spend 140 minutes less with 

children. Moreover, wives with secondary education spend on average 128 minutes less than 

those with primary education.  
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It is interesting that the number of children in the family almost doesn’t affect father’s time 

with children (only the number of children from 10 to 12 is statistically significant at 10%), 

whereas the number of children from 3 to 17 years old decreases mother’s time with children. 

However the variable indicating the age of the youngest child in the household has effect on 

both spouses. The higher the age of the youngest child is, the less time parents dedicate to 

childcare 3.  

The presence of housekeeper decrease father’s time in 133.4 minutes and mother’s time in 

114.7 minutes. It can also be observed that, on weekdays, both parents spend less time in 

childcare than on weekend. Fathers spend on average 284 minutes less than on weekends and 

mothers devote about 290 minutes less on weekday than on weekends. From the estimation, it 

can be seen the age and occupation of spouses don’t affect the parental time with children. 

Concerning the work time of spouses, we include in the estimation, whether parents are self-

employed or not, whether they have part-time or full-time job. Unfortunately, in the survey 

there is no information about the sector where spouses work (private or public), so we could 

not explore alternative empirical specifications. From the table, it can be observed that self-

employed husbands spend with children on average about 86 minutes less than employees, 

and self-employed wives dedicate about 84.7 minutes less. Women with full-time job devote 

about 63.34 minutes less to children than those with part-time job, whereas it doesn’t affect 

husbands’ time with children. 

Since within childcare 3 we can further distinguish between routine and leisure childcare , and 

since we saw some different gendered patterns in the descriptive analysis, we proceed to 

present the estimation for both types of childcare. The results for routine childcare are shown 

in Table 8 and those for leisure childcare in Table 9. 

 

Table 8. Bivariate Tobit for routine childcare 

 

  
  
 Routine childcare 

Bivariate Tobit 

Husbands Wives 

Coefficient 
Standard 

error 
Coefficient 

Standard 
error 

Wife earns 6 
intervals less than 
husband 

372,779*** 102,583 193,475 123,772 

Wife earns 5 
intervals less than 
husband 

-18,028 117,736 -48,738 127,838 

Wife earns 4 
intervals less than 
husband 

31,756 49,091 26,416 58,827 

Wife earns 3 
intervals less than 
husband 

14,589 31,483 -147,881*** 38,879 

Wife earns 2 
intervals less than 

-43,358* 25,092 -89,948*** 29,617 
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husband 

Wife earns same as 
husband 

-5,492 20,071 -41,853* 23,624 

Wife earns 1 interval 
more than husband 

69,613** 34,568 -49,630 41,480 

Wife earns 2 
intervals more than 
husband 

32,222 48,266 -69,187 58,516 

Wife earns 3 
intervals more than 
husband 

177,887* 102,440 142,850 127,743 

Wife earns 4 
intervals more than 
husband 

-683,994 48 432,833 -944,019 52707,825 

Household income 
1201 -2000 euros 

103,825** 44,924 136,356*** 51,406 

Household income 
2001-3000 euros 

109,997** 45,890 120,500** 52,974 

Household income 
>3000 euros 

90,708* 50,148 97,489* 58,202 

No information 
available 

31,839 70,717 118,536 79,644 

Wife’s age -0,693 2,587 5,420* 3,064 

Husband’s age -2,178 2,243 -7,280*** 2,668 

Husband’s level of 
education:     

Secondary 24,524 32,145 65,187* 37,547 

Bachiller 55,712* 32,890 8,701 38,344 

Professional training 61,552* 32,392 53,605 38,197 

University 84,185** 36,739 61,589 43,231 

Wife’s level of 
education:     

Secondary -54,639 34,669 -114,404*** 40,684 

Bachiller -44,303 35,543 -7,576 41,557 

Professional training -13,110 35,432 -3,078 41,890 

University -12,026 36,436 30,941 42,950 

Number of children 
ages 0-2 

19,647 70,234 58,833 83,549 

Number of children 
ages 3-5 

17,900 59,651 -140,468** 70,660 
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Number of children 
ages 6-9 

-7,096 57,662 -226,787*** 68,304 

Number of children 
ages 10-12 

-69,196 62,041 -236,470*** 73,424 

Number of children 
ages 13-17 

-15,805 60,853 -195,907*** 71,288 

Age of the youngest 
child: 3-5 

-98,575* 54,520 153,750** 65,999 

Age of the youngest 
child: 6-9 

-62,426 56,812 200,344*** 68,447 

Age of the youngest 
child: 10-12 

-229,494*** 60,891 -133,779* 72,786 

Age of the youngest 
child: 13-17 

-430,015*** 60,591 -330,935*** 72,263 

Squared number of 
children 

0,927 15,170 43,662** 17,904 

Paid housekeeper 
-18,327 22,027 -31,331 26,539 

Weekday 
-38,073** 14,985 -56,731*** 17,721 

Region: Madrid 
92,444*** 24,690 132,062*** 29,510 

Region: Basque 
country 

92,115** 38,690 100,859** 46,091 

Self-employed 
husbands 

-33,000 22,776 4,864 26,468 

Self-employed wives -29,066 26,939 -30,355 31,483 

Full time work for 
men 

18,813 45,619 45,176 55,166 

Full time work for 
women 

20,496 20,035 7,407 23,681 

Control for  regions 
(CCAA) 

Yes 
 

Yes 
 

Control for 
occupation 

Yes 
 

Yes 
 

Sigma1 197.114***    5.533     

Sigma2 239.254***    6.372     

Rho12 0.451***    0.029     

Observations 937 
 

937 
 

 
*-Significant at 10% confidence level 
**- Significant at 5% confidence level 
***- Significant at 1% confidence level 

 
Note: In the estimation, the regions (Autonomous Communities) and occupation (classified by National Classification of 

Occupations 1994) are controlled for, though none of the estimated coefficients have the significant values, so we don’t include 

them in the table. The standard deviations are in brackets. The STUS 2009-2010 uses two digit system of classification of 

occupations. The main categories of occupations are the following: 

0. Armed Forces 
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1. Management of companies and public administrations  
2. Scientific and intellectual technicians and professionals  
3. Support technicians and professionals  
4. Administrative type employees  
5. Workers in catering, personal, and protection services and trade  
salespersons  
6. Skilled agricultural and fishery workers  
7. Craftspersons and skilled workers in manufacturing and construction (except  
installation and operators)  
8. Installation and machinery operators and assemblers  
9. Unskilled workers   
Where Armed Forces is the reference group for occupation. 
Reference groups for other variables: 
Relative earnings: wife earns 1 interval less than husband 
Household income: less than 1200 euros 
Level of education: primary education 
The age of the youngest child: 0 to 2 
The day of the week: weekend 
Self-employed or not: employee (not self-employed) 
The type of job: part-time job 
 

From the table 8 we can see that wife earning 2 or 3 intervals less than her husband, devote 

less time to routine childcare, whereas if she earns 6 intervals less, it affects positively 

husband’s time with children. In this case husbands spend on average about 373 minutes more 

than women earning only 1 interval less than her husband. If within the household spouses 

have wages in the same income interval, then wifes spend 41.8 minutes less with children. In 

the cases wifes earn 1 or 3 intervals more, then husbands devote more time to children, which 

could mean that in this case women have the bargaining power.  

The household income is also significant in determining the parental time devoted to routine 

childcare. Comparing to the lowest household income interval wives’ time with children 

increase. Husbands increase their time with children for 103.8 minutes if household income is 

within the interval from 1201 to 2000 euros. If household income is from 2001 to 3000 euros, 

then husbands spend about 110 minutes more than if household income is below 1200 euros. 

And if household income is higher than 3000 euros, husband’s time with children increase for 

90.7 minutes per day. 

Concerning the age of spouses, both wife’s and husband’s age affect wife’s time with children. 

The higher age of wife increase her time in routine childcare for 5.42 minutes whereas her 

husband’s age decrease her time for 7.28 minutes. 

From the estimation, it can be observed that education affects parental time in routine 

childcare. Bachiller level increase father’s time for 55.7 minutes comparing to the fathers 

having only primary education. Professional trainings increase father’s time in routine childcare 

for 61.5 minutes and university level increase father’s time for 84.2 minutes. As to wife’s level 

of education, if she has secondary education, her time in routine childcare decrease for 114.4 

minutes. 

The important variables affecting parental time with children are number of children in the 

household and the age of the youngest one. Thus, from the estimation we can see that the 

number of children affects only mother’s time in routine childcare. With increase in the number 
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of children aged from 3 to 5 years old, mother’s time decrease for 140.5 minutes per day, 

whereas with increase in the number of children from 6 to 9 years old decrease her time for 

226.8 minutes. The increase in the number of children from 10 to 17 also decrease mother’s 

time in routine childcare. Concerning the age of the youngest child, if the age is from 3 to 5, 

fathers on average spend 98.6 minutes less, than if the age is below 2 years old. And wifes 

spend 153.8 minutes more in routine childcare. If the age of the youngest child is from 6 to 9, 

mothers spend 200.344 minutes more doing non-leisure activities with children, than if the age 

is below 2 years old. If the youngest child in the household is from 10 to 12, fathers decrease 

their time for 229.5 minutes whereas mothers spend 133.7 less in routine childcare. If the age 

of the youngest child is from 13 to 17, then both parents spend less time with children. 

Evidently from the estimation parents spend on weekdays less time in routine childcare than on 

weekends. Fathers spend on average 38.1 minutes less, whereas mothers spend 56.7 minutes 

less.  

In the estimation all the regions are controlled, but only two of them are significant. 

Households living in Madrid spend more time in routine childcare than households living in 

Andalucia. Fathers spend 92.444 minutes more and wives spend 132.062 minutes more. 

Couples living in the Basque country also spend more time in routine childcare than in 

Andalucia. Fathers spend 92.115 minutes more, whereas mothers spend 101 minutes more.  

The parameters sigma1, sigma2 and rho12 are also significant, that is we reject the null 

hypothesis of their endogeneity, which means that errors of parents within the household are 

correlated. 

Below, in the table 9 the results for leisure childcare are presented. 

Table 9. Bivariate Tobit for leisure childcare 

 

  
 Leisure 
childcare 
  

Bivariate Tobit 

Husbands Wives 

Coefficient 
Standard 

error 
Coefficient 

Standard 
error 

Wife earns 6 
intervals less 
than husband 

-14,474 125,977 45,326 105,265 

Wife earns 5 
intervals less 
than husband 

-26,787 138,130 37,095 110,796 

Wife earns 4 
intervals less 
than husband 

-9,508 60,636 31,461 49,854 

Wife earns 3 
intervals less 
than husband 

37,234 38,914 41,200 31,913 

Wife earns 2 
-49,456 30,400 -40,372 25,238 
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intervals less 
than husband 

Wife earns 
same as 
husband 

-42,741* 24,390 -1,714 20,175 

Wife earns 1 
interval more 
than husband 

-38,572 43,506 -42,110 35,980 

Wife earns 2 
intervals more 
than husband 

-96,326 63,560 -101,512* 52,343 

Wife earns 3 
intervals more 
than husband 

181,421 125,603 92,870 106,774 

Wife earns 4 
intervals more 
than husband 

-920,765 59884,433 -816,040 45553,364 

Household 
income 1201 -
2000 euros 

-35,506 51,685 -60,181 42,761 

Household 
income 2001-
3000 euros 

19,146 53,513 -24,432 44,288 

Household 
income >3000 
euros 

-7,788 58,981 -57,488 48,772 

No 
information 
available 

-5,056 82,571 22,111 66,543 

Wife’s age -6,940** 3,185 -3,705 2,618 

Husband’s age 3,388 2,776 0,649 2,292 

Husband’s 
level of 
education: 

    

Secondary 28,773 38,777 56,846* 31,802 

Bachiller -3,135 40,302 85,895*** 32,702 

Professional 
training 

42,230 39,922 67,483** 32,790 

University 65,611 44,672 106,158*** 36,654 

Wife’s level of 
education:     

Secondary 114,769*** 42,288 -46,575 34,430 
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Bachiller 4,480 44,098 -77,329** 35,646 

Professional 
training 

15,656 44,100 -21,011 35,687 

University 40,687 45,172 -33,794 36,604 

Number of 
children ages 
0-2 

-61,523 85,127 -78,120 70,671 

Number of 
children ages 
3-5 

-137,160* 72,114 -39,315 59,898 

Number of 
children ages 
6-9 

-53,969 69,683 -59,097 57,761 

Number of 
children ages 
10-12 

-78,426 74,971 -114,556* 62,228 

Number of 
children ages 
13-17 

-85,285 73,253 -55,216 60,166 

Age of the 
youngest 
child: 3-5 

7,049 66,981 -48,003 56,073 

Age of the 
youngest 
child: 6-9 

-133,113* 69,743 -16,567 58,277 

Age of the 
youngest 
child: 10-12 

-

378,185*** 
74,416 -264,104*** 62,098 

Age of the 
youngest 
child: 13-17 

-

552,660*** 
74,616 -429,493*** 61,491 

Squared 
number of 
children 

34,708* 18,277 19,095 15,151 

Paid 
housekeeper 

-

131,646*** 
27,615 -86,475*** 22,665 

Weekday 
-

179,697*** 
18,409 -155,267*** 15,177 

Region: 
Valencia 

-98,849*** 34,697 -94,803*** 28,915 

Self-employed 
husbands 

-60,109** 27,627 -14,590 22,528 

Self-employed 
wives 

-13,457 33,050 -43,865 27,255 
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Full time work 
for men 

24,483 56,654 56,723 46,875 

Full time work 
for women 

-36,846 24,429 -56,928*** 20,210 

Control for  
regions (CCAA) 

Yes 
 

Yes 
 

Control for 
occupation 

Yes 
 

Yes 
 

Sigma1 242.29***    6.823     

Sigma2 203.222***    5.565     

Rho12 0.622***    0.023     

Observations 937 
 

937 
 

 
*-Significant at 10% confidence level 
**- Significant at 5% confidence level 
***- Significant at 1% confidence level 

 
Note: In the estimation, the regions (Autonomous Communities) and occupation (classified by National Classification of 

Occupations 1994) are controlled for, though none of the estimated coefficients have the significant values, so we don’t include 

them in the table. The standard deviations are in brackets. The STUS 2009-2010 uses two digit system of classification of 

occupations. The main categories of occupations are the following: 

0. Armed Forces 
1. Management of companies and public administrations  
2. Scientific and intellectual technicians and professionals  
3. Support technicians and professionals  
4. Administrative type employees  
5. Workers in catering, personal, and protection services and trade  
salespersons  
6. Skilled agricultural and fishery workers  
7. Craftspersons and skilled workers in manufacturing and construction (except  
installation and operators)  
8. Installation and machinery operators and assemblers  
9. Unskilled workers   
Where Armed Forces is the reference group for occupation.  
Reference groups for other variables: 
Relative earnings: wife earns 1 interval less than husband 
Household income: less than 1200 euros 
Level of education: primary education 
The age of the youngest child: 0 to 2 
The day of the week: weekend 
Self-employed or not: employee (not self-employed) 
The type of job: part-time job 
 

The estimation of leisure childcare shows that wifes earning 2 intervals more than husband 

spend on average 101.5 minutes less in leisure childcare than wifes earning 1 interval less. The 

situation when wife earns the same as husband decrease husband’s time for 42.7 minutes. 

Household income doesn’t affect parental time devoted to leisure childcare, whereas age of 

wife affects husband’s time with children negatively, i.e. the higher is wife’a age, the less time 

husband devotes to children. 

Concerning the husband’s education level, it affects only his wife’s time. The husbands with 

secondary education decrease their wives time in leisure childcare in 56.8 minutes. If he has 

“bachiller”, his wife spend about 86 minutes more in leisure childcare. Husbands having 

professional trainigs increase their wives’ time with children for 67.8 minutes. Wifes livivg with 
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husbands with university level spend about 106.158 minutes more doing leisure activities. As to 

wife’s level of education, if she has secondary education, her husband spend 114.8 more 

minutes. Wives with bachiller spend on average 77.329 minutes less than wives with primary 

education. 

The number of children in the household is almost not significant for both spouses as opposed 

to the routine childcare. The number of children in the age from 3 to 5 decreases fathers’ time 

in 137 minutes (statistically significant at 10% level), and the increase in the number of children 

from 10 to 12 decrease mothers’ time in leisure childcare in 114 minutes. However, for mothers 

the age of the youngest child is significant if the age is from 10 to 17.  

If the youngest child is from 6 to 9 years old, then fathers devote about 133 minutes less to 

children doing leisure activities. So if the age of the youngest child is from 10 to 12, fathers 

spend in leisure childcare 378.185 minutes less, whereas mothers spend 264.104 minutes less 

then if the youngest child is below 2 years old. If the youngest child is from 13 to 17 years old, 

then fathers spend 552.7 minutes less, and mothers devote about 429.5 minutes less in leisure 

childcare.  

In routine childcare the presence of housekeeper was not significant, however in leisure 

childcare, the presence of housekeeper decrease father’s time for 131.646 minutes and 

mother’s time for 86.475 minutes. 

On weekdays parents dedicate less time to leisure childcare than on weekends as in routine 

childcare. Fathers spend about 180 minutes less whereas mothers devote 155.3 minutes less 

than on weekends. 

From the regions of Spain, only one is significant. Households living in Valencia spend less time 

in leisure childcare than households living in Andalucia. 

The job characteristics are also important in determining parents’ time with children. Self-

employed men spend in leisure childcare about 60.109 minutes less than employees. Wives 

working full time at work spend about 57 minutes less than those who have part-time job. 

It should be mentioned that the marginal effects after Bivariate Tobit estimation have the same 

values as coefficients in Bivariate Tobit. 

4. Conclusions 

 

The purpose of my Master Thesis was analyzing parents’ time with children, considering the 

most extensive definition of childcare, which includes leisure and routine childcare. Moreover, 

it was observed whether socioeconomic factors such as income, education and others affect 

this time with children.  

So, the results of the estimation of the parent’s time devoted to childcare can be summarised 

as following: 
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Wives spend more time in childcare than their husbands, they report less zeros in the activities 

with children than their husbands. However, there is gender specifities: fathers spend more 

time in leisure childcare and less time in routine childcare than mothers. Moreover, parents 

devote relatively more time to physical childcare than to other types of childcare no matter 

how old is the child.  

According to the estimation, the fathers spend with their children more time on weekend 

rather than on weekday, whereas mothers spend more time to childcare 1 and childcare2 on 

weekdays. Concerning childcare 3, mothers spend with children more time on weekend; it can 

be explained by the fact that mothers do a lot of activities at home in the presence of a child. 

The relative earnings of spouses are going to affect the childcare time. Comparing with the 

results of the paper of Sevilla-Sanz et al.(2010) which were based on 2002-2003 STUS, the 

female participation in childcare has decreased. 

The most consistent estimator for our sample is Bivariate Tobit model. The results of the 

estimation are the following: 

First of all, the significant values of sigma1, sigma2 and rho12 mean that the error terms of 

parents are correlated, because living in one household they have the same characteristics. It 

means that the Bivariate Tobit estimation is consistent. 

The relative earnings of spouses are partly significant in the estimation. Estimation of childcare 

3 (childcare as primary or secondary activity or any activity with children) shows that if the 

difference in earnings of spouses is big, that is, if she earns 6 intervals less than her husband, 

then both parents spend more time with children.  

Note that time devoted to leisure childcare doesn’t depend on the household income, whereas 

the time devoted to routine childcare decrease with household income though not 

monotonically. However, comparing to the lowest household income interval (below 1200 

euros), parents spend more time in routine childcare. 

From the estimation  we can see that the age of spouses affect wife’s time in routine childcare. 

The higher is her age, the more time she devotes to children, doing non-leisure activities, 

whereas the higher age of her husband decrease her time with children. 

Concerning the education level, fathers having professional trainings or university level of 

education spend more time with children than those who have primary education. The father’s 

time in leisure childcare is not affected by his education, but if his wife have secondary 

education, it increases his time in leisure childcare.  

The most of the regions are not significant for determining the time spent with children, but it 

is interesting that in Madrid and Basque country parents spend more time in routine childcare, 

and in Valencia parents spend less time in leisure childcare than in Andalucia. 

The important variables affecting the parents’ time with children are the number of children of 

different ages and the age of the youngest child. The larger number of children from 3 to 17 
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years old decrease mother’s time in routine childcare, whereas the time spent in leisure 

childcare almost doesn’t depend on number of children. Concerning leisure childcare, father’s 

time decrease if the age of the youngest child is from 6 to 17.  

On weekdays parents spend with children less time than on weekend. The presence of 

housekeeper is going to decrease parents’ time with children.  

Self-employed parents on average spend less time in leisure childcare than employees. Women 

working full-time evidently spend less time in leisure childcare, whereas the time in routine 

childcare is not affected by the type of working day. 

Comparing with the paper of Sevilla-Sanz et al. (2010), which was based on STUS (2002-2003) 

and taking into account that they estimated childcare as primary and secondary activity ( 

childcare 2), their results suggest that household income is significant and the number of 

children is not significant in determining the parents’ time with children whereas in our 

estimation household income and number of children are statistically significant for routine 

childcare.  

The obtained results can be compared with the previous investigations that were done in 

different countries. Kalenkoski et al. (2005) in their paper document that women devote less 

time to primary child care on weekends than on weekdays, whereas men devote more time on 

weekend to secondary child care. The results of our estimation is opposite and suggest that on 

weekdays both spouses spend less time in childcare (as primary, secondary or any activity with 

children) than on weekends. 

Some other researchers (Guryan et al. 2008, Gimenez-Nadal  and Molina 2012) observed 

education as explanatory variable that affects the parental time with children and evaluated 

that higher educated parents spend more time with children, whereas in our estimation 

husbands with high education level devote more time to routine childcare and wives with 

highly educated husbands spend more time in leisure childcare. 

From the results of the estimation, it can be observed, that the increase in female labor force 

participation decreased the time that mothers spend with children. We have seen that the 

higher household income decrease parents’ time in routine childcare. Moreover, more 

educated fathers spend more time in routine childcare and in this situation their wives devote 

more time to leisure childcare. Since the participation of fathers in childcare increased with 

time, in future researches it would be interesting to analyze the change in time that fathers 

spend with their children.  As it was observed in the first section, parental time devoted to 

children is very important for children’s development and well-being. Therefore, in order to 

increase the time allocated to children, some policies should be implemented. The work 

schedule should be flexible according to the family structure (number of children), especially 

concerning women that have children. Moreover, as we observed, that more educated parents 

devote more time to their children, the government should give some incentives for parents to 

raise the education level, that will be important not only for the productivity of labor but also 

for the children’s human capital.   
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