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Abstract
This paper analyses the effect of different childcare types on female labor supply in Colombia. A special focus is made on the program in charge of providing the subsidized childcare service in Colombia Welfare Community Households (HCB). It is found that HCB has a positive effect higher than the private centers. The largest impacts of childcare in labor participation are for the married mothers. On the contrary, the labor participation of the single mothers does not appear very affected. 

Relevance to Development Studies

Policies aimed to increase female labor participation can result involved with childcare services. Time allocated to childcare is usually at the expense of other activities, especially those related with the opportunities of working. It is hence relevant to know how and to what extent childcare, specially the public childcare, can affect the female labor supply.
Keywords

Labor supply, childcare, income effect, substitution effect.
Chapter 1 Introduction
The remarkable increase in the labor supply during the 1990’s in Colombia as well as throughout Latin America was a good motive to resume research about the determinants of labor supply and their varying effects on different groups of population. Between 1990 and 2000, the labor force in Latin America grew 2.5 percent a year meaning, that about five million additional workers joined the labor force every year. Among the main factors are the demographic changes and the decisions on migration and participation (Iadb 2004). All these changes have been more noticeable in the female population. In Colombia, for example, the female participation rate increased  from around 48% at the beginning of the 1990’s to around 56% at the end of the decade (Santamaria and Rojas 2001). 
Female labor participation can rise due to falls in household incomes, changes in culture, and the gradual reduction of certain restrictions for women through social policy. The economic crisis in th 1990s forced women to work more when their husbands lost their jobs. Political changes stimulating political participation of women also contributed to their diminishing labor discrimination. Likewise, the increased access to health, education, and childcare services have gradually reduced labor costs for employers, and increased both the qualifications of women and their work time availability (Acosta et al. 2007).
Consequently, childcare services can a relevant roll in the  policies aimed to increase female labor supply. Time allocated to childcare is usually at the expense of other activities, especially those related with the opportunities of working. It is hence relevant to know how and to what extent access to childcare, especially public childcare, can affect the labor supply
.  

Economic theory has proven that public childcare provision, or any other social assistance service, can affect the labour supply ambiguously. Access to subsidized childcare can positively or negatively affect the labor supply; equally, it can remain unchanged. This is due to the close relationship between subsidies and household disposable income and, hence, between subsidies and both income and substitution effects. The presence of these two effects operating in opposite directions is precisely the factor which lead to the labor supply is undeterminated. 
In the Colombian case, most of the studies about childcare have focused on the role that public childcare has on development and children’s welfare (ICBF 1997, Fedesarrollo 2000, Union 2009). In fact, it has been the main purpose of the government with respect to this service. Only the study of Peña-Parga and Glassman (2004) has focused on the other potential effect of childcare, that is, its effect on labor supply. This study deals with the mother’s employment decision and the decision to pay for childcare and mode choice.

Although using the same data source utilized by these authors, there are some aspects by which the present paper offers a greater variety of results which are relevant for public policy. First, analysis focuses on the relation between labor supply and childcare and not in the decision to pay for childcare. Second, there is a more comprehensive characterization of labor supply and childcare in Colombia. For example, causes of inactivity and other groups of the population are analyzed. Third, this paper offers a comprehensive analysis about how a public program of childcare can affect the labor supply. Fourth, the econometrical calculations take into account other variables and possible problems of endogeneity. Lastly, analysis is made for several distinct groups of women: married mothers, single mothers and non-mothers. 

The main objective of this paper is to determine the effect that childcare has on female labor supply in Colombia. The secondary objectives are: a) to determine which groups of population are more affected by the diverse types of childcare in terms of labor supply; b) to figure out the determinants on labor supply with special focus on childcare services; c) to shed light on the diverse mechanisms through which public childcare can affect the labor supply of households.
A special focus is made on the Welfare Community Households (HCB) program which is in charge of providing the subsidized childcare service in Colombia. This program is directed towards poor families attending the basic needs of their children with respect to affection, nutrition, health, protection, and psychosocial development. It operates on the national level and serves around 865.255 children under five years old.

The results show three major facts. First, childcare services provided by public and private centers increase female labor participation. Second, there is a different effect within those two types of childcare; the effect of HCB on labor supply is higher than the effect of the private centers for all the groups of women analyzed. Lastly, married women are the group on which childcare has the most effect.

The structure of the paper is as follows. Chapter 2 deals with the theoretical background on the relationship between childcare and labor supply as well as the main previous empirical findings. Chapter 3 describes the dataset utilized in this study and the groups analyzed. Chapter 4 contains a general characterization of both labor supply and the options of childcare in Colombia; it also describes the Welfare Community Households program. Chapter 5 shows the empirical evidence with its respective results. Lastly, in Chapter 6 some conclusions are postulated.

Chapter 2 Theoretical background

The existence of (subsidized) public childcare has been justified by two main reasons from the standpoint of economic development. The first one is that childcare is considered as a merit good. Inputs in early years into upbringing of children are critical in their long term development. Thus, an inadequate supply of child care due to lack of quantity and/or quality can have adverse effects on the society in the future. 

The second reason is related to the potential effect of childcare on labour supply of the household member (usually the mother) in charge of providing childcare. It is widely believed that time allocated to childcare is usually at the expense of other activities especially those related with employment opportunities
. For example, if the time spent by the mothers caring children is a substitute for time spent in income generating activities, childcare can be an important restriction for policies stimulating the increasing in the female employment rate (Blau 2000, Ilahi, 2000)
. This second reason, which sets a relationship between childcare and labor supply, is the one of interest in this paper.

The causality between those two variables is bidirectional. First, the public provision of (or the subsidies) childcare, like other social assistance services, can affect the labour supply. This kind of causality has been analyzed and tested empirically for diverse types of social assistance services at individual and household levels (Moffit 2002). In general, it is expected that greater access to childcare (whether more slots or lower prices) can have positive effects on the labor supply, but the effect can also be negative or neutral as will be shown later.

On the other hand, labor supply may also affect childcare. The condition of people in the labor market has impact on the choice of certain childcare modes or services.  For example, if the mother is not working, it is very likely that she takes care of their sons, whereas if she is working she would seek external childcare. 

This bidirectional relationship between labor supply and childcare makes more complex the analysis and, in fact, leads to deal with the problem of endogeneity in econometric calculations. However, given the main interest of this paper, this chapter focus on the effect of public childcare on labor supply. 

2.1 Public childcare as determinant of labor supply
The access to childcare (and related policy issues) can be deemed as part of the set of determinants of labor supply; these have typically included the labor and non-labor income, household composition, and personal characteristics (Blundell and MaCurdy  1999, Killingsworth and Heckman 1986, Pencavel 1986). But, in which direction can the public childcare affect the labor supply? 

Theoretically, this relationship can be ambiguous: access to subsidized childcare can affect positively or negatively the labour supply (either the labour participation or the number of hours worked, or any other indicator). This is due to the close relationship between subsidies and household disposable income, and therfore between  subsidies and both income and substitution effects. An increase in the wage can reduce the labor supply encouraging individuals to consume more leisure because of the improvement in their living standards (income effect). However, a higher wage can also increase the opportunity cost of leisure, and individuals can choose to participate in the labor market (or work more hours) in order to gain more (substitution effect; individuals substitute leisure for work). The presence of these two effects operating in opposite directions is precisely the factor which leads to the labour supply is undeterminated.
The possible mechanisms how these effects can affect the labour supply through of a childcare subsidy are shown below. On one hand, how the labour supply can decrease through the income effect shown. It can be present both in families who did pay some another childcare service before the introduction of a subsidy and in families who had not. In the first case, households could use public childcare instead of a private childcare, which is supposed more expensive. It allows these families to reduce their expenditures, to increase their available income, and consequently to reduce the time worked
 (this is a crowding out logical). In the second case, the free provision of certain goods (like food or toys) for children in a childcare center could mean an increase of the available income of families via a reduction of their expenditures and, hence, a reduction in their labor supply.

On the other hand, the labor supply can increase with the presence of subsidized childcare through the substitution effect. The introduction of a childcare subsidy changes the cost of opportunity of staying in home to care for children (or doing any other home activities which can also be considered as leisure for simplification). Therefore, the household member (usually the mother) in charge of looking after children can now have more stimulated to go out to work. 
Consequently, the final result on labor supply will depend on which of those two effects is the dominant. In turn, it will depend on ceteris paribus, the income level of population towards which subsidies are aimed. In families with high incomes (or a high wealth level), childcare subsidy can lead to the predominance of income effect. This kind of families would prefer to buy more leisure instead to work more. On the other hand, for low income families, the substitution effect can be the most important one. Given their living standards, most of the times low incomes families will look to increase their incomes and therefore will tend either to participate more in the labour market or to increase the number of working hours.

This possibility of increasing the labor supply through the preponderance of the substitution effect over income effect is a key point for public policy. Seeing that such possibility is effective, governments could rise the labour participation (or employment rate)
 and/or the number of hours worked of families through the implementation of a childcare subsidy. If this mechanism is more effective in low income households, the potential effect could be much larger in developing countries than in high income countries.

However, the effectiveness of such a policy can also be conditioned by other factors different to the income. These could include the availability of other childcare options and their quality, the age of the children and the possible fixed costs associated to the participation in the public childcare. As it will be noted later, the available alternatives of childcare comprehend the private centres, parents, relatives or friends, among others. The characteristics of each of them can extend the preference threshold of households producing different responses to a childcare subsidy and to the labour supply. In households where, for example, the grandmother or a teenager cares of children while the mother works, use of subsidized childcare cannot alter household labour supply. The grandmother could not want to work because of poor health; and equally, the teenager can either go to the school or dedicate more time to going out instead of going to work.

The quality of childcare also becomes of relevant for policy design. It is known that good childcare is expensive and therefore requires high degrees of parent participation. Nevertheless, the supply of this kind of childcare is precisely provided for shorter hours whereby the parents spend more time in caring their children by themselves (Peña-Parga and Glassman 2004). This situation can hence lead to a trade-off between main objectives of childcare mentioned above.

On the other hand, the importance of certain childcare mode can change according to the child age. Childcare by the mother can have more beneficial impacts than a private centre when children are under one year old. At this age, toddlers require more maternal feeding and assistance. And here again, the presence of subsidy childcare cannot affect the labour supply. Similarly, when infants are around three years old, certain cognitive and language skills, as well as socialization, can be carried out better in private centres than with parents (Fitzgerald et al. 2003). In this case, the presence of public childcare may have a positive impact on labor supply of the mother. 

Equally, the cost associated to the participation in a public childcare program could be influencial as well. It is possible that some people of the target population do not want to participate of the childcare program due its possible disutilities. These can arise from fixed costs, such as taking the child to the public center of childcare (in the form of time mainly) or because of the stigma of belonging to the program (Moffit 2002, 1983). Hence, the participation and employment rate can remain constant.

Taking into consideration all these circumstances, the presence of a subsidized childcare can either be neutral or affect (positively or negatively) the labor supply of households. If the aim is to incentive increases in the labor supply in order to allow the generation of income, the diverse household responses should be considered in the subsidy design. To know aspects such as income level and household composition can therefore shed lights on the possible success of such program.

Moreover, the benefit of such policy can be viewed beyond  solely improvement in the current levels of income and consumption. In the future, a positive effect of childcare on labour participation can act as ain incentive in human capital accumulation and alleviate public finances. The underlying argument is the so-called self-sufficiency of the individual: self-sufficiency of being employed and not enrolled in cash-assistance welfare programs. Blau (2000) argues that self-sufficiency is desirable because it inculcates a work ethic and generates human capital as well. This scenario explains why many childcare subsidies are conditioned on employment or other work-related activities such as education and training.

The same argument can also have fiscal implications. Childcare and other subsidies given to poor parents could cost the government more in the present than other cash assistance. However, in the future the employment-related subsidies can result in increased wages and hours worked. It can also result in a shorter lifetime of the subsidies than the alternative of cash assistance; both today and in the future (Blau 2000).

2.2 The static labor supply model with childcare    
Most of the literature on labor supply has adopted the neoclassical framework where utility is maximised, conditional on the total amount of time available to each adult and household budget constraint. Under this structure, diverse models have been developed trying to capture the real household behaviour with respect to labour supply. The rank of models comprises the basic static model of labour supply, the multiperiod models (with and without uncertainty), structural dynamic models related with human capital, learning by doing, job search models, as well as of habit persistence (Blundell and MaCurdy 1999).

Of this variety of models, the basic static model is used in this paper. This is because its simplicity and endurance have demonstrated to be useful “for the analysis of a wide range of types of welfare program alternatives and the analysis of the comparative statics of an equally wide range of effects of simple changes in program parameters” (Moffit 2002: 10). The specific objectives of this paper and the data availability also constitute other valid reasons for using the basic static model.

Specifically, this paper follows the framework developed by Blau (2000)
. A one-person labor supply model is enhanced with assumptions about childcare. Although it can be applied to any member of household and to household itself
, the mother is assumed to be the caretaker of her child, and therefore the agent in the model. It is also assumed that there is no informal unpaid care available, that childcare is homogeneous in quality, and that while working, the mother cannot care for her children. It is assumed that the mother cares for her children during all non-working hours.

It is also supposed that each agent has a quasi-concave utility function U(C, L, X) in which C, L and X are within-period consumption expenditure other than childcare, leisure hours and individual attributes, respectively. The mother (or the household) maximize utility with an increase in leisure (or in the home production time, referred to as leisure for convenience) and income (consumption of all other goods). The utility is maximized subject to the budget constraint C=I=Y+(w-p)H, where I is income net of childcare expenditure, Y is exogenous nonwage income, w is the wage per hour, H is the number of hours worked and  p is the market price per hour of care per child. The time constraint is H + L=1.     

The Blau’s framework is illustrated in Figure 1. The horizontal axis represents the total number of hours available to woman, distributed between hours of work and hours for leisure. The vertical axis measures the level of total income (non-wage income, Y, and the wage income, w). The dotted line is the utility function and the lines Y(w-p), Y(w-p+s) and Y(w) represent different budget constraints according to  the presence or absence of both childcare costs and subsidies.
 The child care costs reduce the net wage rate (w-p), making the slope of the budget line in consumption-leisure space flatter than if child care was free (a net wage rate of w). In other words, a person should work more hours to get the same income level (I) than if there were no cost of child care. From here, it is possible to see for instance that a “higher price of child care increases the likelihood that the net market wage is below the reservation wage (the slope of the indifference curve at H=0), thereby reducing the probability of employment” (Blau 2000: 24).

With the introduction of a linear child care subsidy of s dollars per hour, a new budget constraint is obtained: C=Y+(w-p+s)H. The subsidy increases the net wage, making the budget line steeper and thereby increases the likelihood of working. However, the effect of subsidy on hours of work conditional on employment is indeterminate because the subsidy has a positive substitution effect and a negative income effect on hours of work.  

2.3 Empirical evidence

A vast empirical literature on the relation between child care and labour supply has been carried out in the last two decades. A survey of these empirical results has been conducted by Buckingham (2008), Powell (2002), and Anderson and Levine (1999). The existing literature has used a wide range of samples, populations and data sets which have in turn produced a great variety of results (Table 1). Perhaps the least variable aspect estimating such relation has been the type of methodology.

This relation has mainly been tried under two directions. One has been to deal with the direct effect of childcare (and its cost associated) on the employment participation; this effect is what this paper is concerned with, but without taking into account the costs associated. The second has to do with the determinants of demand for specific modes of childcare. Some studies include both topics whereas others solely treat one of them.

From the exercises of the first group, the results show that childcare costs have a significant negative impact on female labor supply with elasticities between -0.02 and –1.03 when the analysis is done with labor force participation. These elasticities range between -0.02 and -0.32 in the case of number of hours worked as dependent variable. On the other hand, the papers dealing with demand for specific modes of childcare find that the demand for care, in particular private centre care, to be price sensitive.

In the other hand, using a multinomial logit model, Blau and Hagy (1998) treat labor supply decisions and the demand for specific modes of childcare jointly. Their results report an elasticity of employment – childcare cost of -0.20 and of -0.34 for elasticity of paying for care. In the same sense, Michalopoulus and Robins (1992) find an elasticity of -0.16 for employment and of -1.0 for changes in the price of use of centre care.

With respect to the methodology used, this is similar for most of the papers. A probit model is estimated on the discrete employment decisions. For the case of independent variables which are not observed for not working population, the researchers use predicted values obtained from the population working. They generally also make corrections for the potential sample selection bias arisen from these predictions.

Fewer generalities are found in regard to the population or samples used. Some studies select all women of household, while others use the mother as the sole agent. Among these mothers there can be single or married mothers. The differences also rise because analysis can be focused on diverse groups according to the age of children (under age 15, 12, 5 or 4). The analysis can also vary according to different income groups (low income, first two quintiles).
Chapter 3 Data and groups of analysis
This chapter describes both the sources of data utilized and the groups of population analyzed in chapters 4 and 5. The data used in this study come from two sources: the Living Standard Survey from 2003, ECV2003, and the dataset from the Sistema de Selección de Beneficiarios para Programas Sociales, SISBEN (System for the Selection of Beneficiaries of Social Programs). On the other hand, several groups are analyzed according to sex, presence of children in households, marital status and type of childcare. The chapter also discusses if the data are expanded or non-expanded.

3.1 The Living Standard Survey

Most of the data used in this study come from the Living Standard Survey from 2003, ECV2003 (Encuesta de Calidad de Vida). It was collected by the National Statistics Department, DANE, between March and July of that year. Its main objective is to conduct an updated measurement of the socioeconomic conditions of Colombian society as well as of the performance of some social policies. It contains data related with demographic variables, household conditions, poverty, literacy, schooling, childcare, and the labour market. Equally, it provides information on access to some state services like education, the diverse regimes in health care, training, credit, and childcare, among others. 

The ECV2003 was conducted in 22.949 households (for a total of 85.150 individuals) through direct interview to all the members of the household aged 18 or more. The information for individuals under 18 was provided either by their parents or by suitable informants (literate adults). The sample design was probabilistic, stratified, using conglomerates in several stages, with national coverage. The results are representative at regional level, by rural and urban areas with an estimation error of 5%. 

The childcare module included 7.776 children under five belonging to 6.257 households. The survey collects information on the use of day care where the children stay during the day (parents, relatives, babysitter, friends, public and private centers, lonely, other). For those children staying in public and private centers (or  kindergardens), the survey collects information on (perception of) quality
 of the service and its costs. For those children out of kindergardens, the survey also collects information on reasons by which households do not send their children to a day care service.

All this information can be related with the other modules of the ECV2003 thus allowing to characterize (within households with children under five) other population groups (by sex, age, education, labor status, etc.) according to childcare aspects. Additionally, ECV2003 allows to relate data from the SISBEN.

3.2 SISBEN

The System for the Selection of Beneficiaries of Social Programs operates as a proxy means test for households that are potential beneficiaries of social programs. It was designed to provide local governments with a cost-effective technical instrument that could be used for the targeting of social expenditures to the most poor and vulnerable groups (Vélez et al. 1998). 

The SISBEN collects relevant socio-economic information of households. As mentioned later, this information allows to build an index which reflects six levels of structural welfare or poverty of households. The lowest level (Level 1) reflects the most severe state of poverty and so on. These levels of poverty are taken into account for targeting social programs. 

In this paper, the SISBEN score is used for three purposes. First, the score is used to analyze the population according to their level of structural poverty. Second, a variable instrumental is built from that index to treat the possible endogeneity problem in the econometric exercises. Lastly, the SISBEN score can explain, partially, the female labour supply whereby it is included as an explanatory variable.   

The ECV2003 does not report the Sisben score because this was based on a different survey driven to the poorest households (‘sweep’ type) and with a short interview. Therefore, the Sisben score used in this study is an estimation of the truth index. It uses the same methodology, the same variables and weights but is based on the information of ECV2003.

In order to assure the most accuracy possible, the estimation was made directly by the entity in charge of the design, implementation and updating of the Sisben in Colombia (the National Department of Planning). The household welfare index was derived using qualitative principal components analysis and 25 qualitative and quantitative socioeconomic variables (Flórez et al. 2008). These variables comprehend location, conditions and services of household, possession of durable goods, human capital, social security, demography, and labor market. In order to consider the differences between rural and urban areas, not all variables are taken into account in each area (Appendix 1).

3.3 Groups of analysis

Most of the analysis in chapters 4 and 5 is made for individuals aged twelve or older
. This group can be considered as the working age population
. However, each chapter deals with different subgroups and uses the data in a different way. 

In order to detect possible gender gaps in labor indicators, Chapter 4 takes into account women and men. It also analyzes two groups of women: mothers and non-mothers, and two types of households: those with children and households without children under five. This chapter uses expanded data because its objective is to characterize the stylized facts at the national level.

On the other hand, Chapter 5 focuses on the econometric analysis. It uses non-expanded data and focuses on the households with children under five. Additionally, the group of mothers is analyzed as a whole and according to if they are married or unmarried; the group of non-mothers is also analyzed as well as all women above twelve. The samples used for the econometric exercises thus differ in their size depending of the group of women of interest as will be presented below.

Chapter 4 Labor market and childcare: the facts for Colombia

This chapter describes the performance of the main indicators of labor supply for some groups and the possible relations with childcare. Given the gap in labor supply between men and women, the analysis moves to find out on the reasons by which each group decides to work or to not work. In order to obtain inquiries on how childcare can affect the labor supply, the analysis takes into account the differences between households which have children under five years old and those which do not. Then, the section focuses on families with children, their options of childcare and the relation with labor supply.

4.1  Labor supply, gender and the presence of children in households   

The main labor indicators show the existence of a gap between women and men in Colombia. Female participation rate (50.67%) is lower than men participation rate by aproximately 26 percentage points; a similar situation occurs with employment rate. Likewise, men work nine hours per week more than women. It means women work 25% less than men in term of hours a week (Table 2, columns 1 -3).

This gap can be the result of diversity in preferences and in restrictions existent in each group. It is possible that men prefer to go to work and women prefer pursuing activities other than working. In this stage men and women would be somehow satisfied with their respective roles. So, any activity exerted instead of working, say childcare, can be considered as a preference of women. Other circumstance is when women face certain restrictions that force them to not participate in the labor market. In this case and continuing with the same example, child care could be considered as one restriction. Therefore, any activity carried out by people outside of labour market could be deemed either preference or restriction in relation to working. 

In Colombia, it appears that restrictions are the predominant cause of that gap (Table 3). Within individuals who neither work nor have made efforts to obtain employment, the proportion of women showing desire for getting a job or starting a business (37%; 3.12 millions of persons) is greater than the in men (35%; 1.12 millions). In statistical terms, the difference between these two proportions is highly significant (at 1% of significance). These two straightforward empirical facts could support the idea of restriction predominance in the labor participation gap between men and women. 

Childcare may be one of the most (or maybe the most) important restrictions by which those women desiring to work are unable to participate in the labor force. Some figures point out that possibility
 (Table 4). After studying (23%), family responsibilities constitute the second most important motive whereby women and men do not search a job or try to start a business. That is 21% from a total of 4.2 millions of persons. From that 21%, women represent the 99%. In turn, from that 99%, women belonging to households with children aged less than five years constitute a 60%, that is, almost 525.000 women (Table 5).  Thus, it seems to be that child care can be a very relevant constraint for female labor participation.

However, the presence of children under five could the diverse women groups in terms of the labor market affect in different way. This chapter focuses on mothers and non-mothers. It is expected that mothers are the most affected by the presence of children especially during the first years of a child’s life. Although to a lesser extent, non-mothers can also be affected because they can represent a big support for the mothers. For example, daughters are often in charged of taking care of their younger siblings when the mother is absent or recovering from childbirth.

Table 2 presents some relevant facts in that sense. On the one hand, mothers in households with toddlers participate less in the labor force than mothers in childless households (columns 6 and 7); the contrary occurs for non-mothers. A similar situation comes about regarding the employment rate. 

Likewise, the Table 2 also reveals that within the households with children, mothers work three hours a week less than non-mothers (columns 6 and 8). It does not arise within households without infants where the number of hours worked by each women group is practically the same (about 35 hours a week, columns 7 and 9). Notice that this occurs in spite of the fact that both labor participation and employment rates of mothers are greater than those for non-mothers
. All this could simply be confirming that, as the simple intuition predicts, mothers work more but their responsibilities in childcare do not allow them long workdays. 

The analysis now moves to observe what happens within households with children. It is made for certain subgroups according to some socio economic characteristics. This kind of analysis allows to contrast whether the patterns in labor supply shown in Table 2 are maintained for other subgroups of women. Equally, it could shed light on the possible underlying relationships between labor supply and some of their determinants which are tested in the Chapter 5. 

By education level (Figure 2), the patterns found in Table 2 are maintained: mothers participate more but work fewer hours than non-mothers. Likewise, there would be a positive relationship between employment rate
 and education level. The higher the education level, the higher the employment rate, although there is not a clear tendency regarding the number of hours. 

According to age groups, the tendency is the same as in Table 2 with respect to the number of hours: mothers work fewer hours than non-mothers (Figure 3). Nevertheless, with respect to the employment rate the tendency is not the same between subgroups. For non-mothers between 20 and 40 years old, employment rate is much higher than for mothers of the same age. On the other hand, the underlying relationship seems to be a sort of an inverted U. 

Regarding the income quintil, Figure 4 shows that in the first two quintiles the non-mothers not only do not participate less than mothers, but also work fewer or equal number of hours a week. On the other hand, the underlying relationship is positive. The higher the income, the higher both the labor participation and the number of hours worked.

From the analysis made so far, the presence of children would be affecting the female labor supply rather than the male one, and especially the mothers. Given this stage, the next two sections deal with the options of childcare available to households with children and their effect on the female labor supply. 

4.2 Options of childcare and their determinants in Colombia
Like in most countries, childcare in Colombia can be classified in four broad categories according to the agent providing the service: private centers (PC), public service (HCB
), parents (PA) and non-parents (NP); the latter category gathers a broad spectrum of childcare arrangements like relatives, baby sitters, friends, neighbours, and even the option of the child being alone in the home. Given their characteristics, the first two can be considered as formal childcare services and the last two as informal services. 

Formal childcare is usually provided in special places outside the home which have professional staff in child care and teaching tools and materials. Normally, the parents of children have to pay a periodical cash amount and the majority of aspects (schedules, feeding, fees, and duties) are clearly set and are, in most cases, regulated by the government. On the contrary, the informal providers do not have predetermined norms or, at least, not contractually
. It produces a wide heterogeneity in the quality of service that cannot easily be monitored by any regulator (Castro 2007).  

The bulk of public childcare service is provided by the Colombian Institute for Family Welfare ICBF (for its name in Spanish, Instituto Colombiano de Bienestar Familiar). Since 1974, ICBF has implemented and supported several activities addressing the protection and development of young children, the most important of which is the creation of the program “Welfare Community Households” (Hogares Comunitarios de Bienestar or HCB, in Spanish). 

Given its relevance for social policy and for the objectives of this paper, this program will be described in more detail later. For now, we will focus on the use of each type of childcare and the reasons by which households can choose certain types of childcare.

The distribution of children under five and the women living in households with those children according to childcare mode (of the youngest child)
 is shown in the Table 6. This reveals that there are 1.4 women per child in average. This proportion is greater (1.6) in the option of non-parents maybe reflecting the availability of more persons to care for children. On the other side, more than half of children are cared for their parents, whereas formal modes (HCB and private centers) barely represent 35%. 

Many factors determine that childcare distribution is diverse. Child age, availability, costs associated with each mode, quality and parents preferences parents are the most important (Blau and Hagy 1998, Michalopoulus 1992). As in the case of the decision of participating in the labor market, these factors can be classified in terms of constraints and preferences. The ECV2003 only allows to identify preferences and constraints between formal and informal childcare and not within each of these categories
. It will be taken into account throughout this section.

Regarding age, there is a negative relationship with respect to the option of childcare provided by parents. The Figure 5 points out a high participation of parents in childcare during the first years. However, as children get older, this mode is replaced by HCB and private centers. This major disposition of the mother to be absent from her children as they grow reflects that the type of attention required by an infant or toddler is very different to the treatment required by a 3/4-year old. Equally, age is the most important reason (52%) for which parents do not send their children to a formal institution (Table 7). 

Availability is the second most important reason for not using formal childcare. This factor can operate as a preference or a constraint. Eight per cent of parents do not need formal childcare because there are other family members who can act as caregivers. This can be deemed as preference. On the other hand, for 14% of parents interviewed, the lack of both institutions close to the household and slots constitutes the main reason to not take their children to a formal institution. Clearly, this is a constraint or, in other words, a signal of unmet demand for formal childcare.

Another relevant determinant of childcare choice is the cost associated with each childcare type. Monetary cost for parents is zero
 whereas for the other categories, it is generally positive, especially for the formal options. This factor can be considered as a restriction. Seven per cent of the parents interviewed consider cost to be a determining factor. 

However, this result must be looked at deeply. Likely, the opinion of those parents mainly applies in relation to private centers
. The average fee in these institutions was US$38 a month, whereas in HCB was US$4. This gap can be due to the subsidy existent in HCB.  So, the decision of households will depend on the fees which depend, in turn, on eligibility for HCB program.      

However, the difference in the prices between the two formal modes cannot be attributed to the subsidy amount itself. Aspects of service quality could explain it as well. Unfortunately, information about childcare quality is not available except by the perceptions of beneficiaries. While acknowledging this kind of information can have subjectivity problems, the results do not point out significant differences between childcare modes. An estimated 90% of beneficiaries considered the quality of the service received to be “good” or “very good”. 

This lack of information is relevant for both researching of childcare and public policy. Concerning researching, this situation prevents the estimation of appropriate calculations about the demand for childcare. In terms of public policy, better information on childcare quality would be very useful, at least in two ways. Firstly, it would allow characterizing in a better way the alternatives of childcare providing information for government and legislators. Secondly, households can also take advantage of this information when they making decisions about which childcare service to use.
In the meantime, it seems many households do not use formal childcare services mainly because of their preferences (Table 7). This becomes much clearer for the households with high living standards (92%). While in the poorest households, restrictions tend to be significant; however, preferences also represent a strong reason to use of non formal childcare. So, to conclude in Colombia there would not be a problem of unmet demand for childcare and this might have positive consequences on the female labor supply. But how is the labor supply affected by each of the modes of childcare?

4.3 Employment rate, hours worked and types of childcare

Figure 6 exhibits that in general women participate more when households choose the non-parents mode, that is, when children are taken care of by relative, friend, neighbour, or baby sitter among others. This is true for participation and employment rates as well as for the number of hours worked. However, for women who are not mothers the private centers are more important to encourage their participation.

Figure 7 shows that the general pattern is not maintained when other groups are analyzed. HCB becomes more relevant when wanting to increase the labor supply and the employment in certain groups. For example, for women who have not completed primary school and those between 50 and 59 years old, the highest employment rates are in the HCB childcare mode. Regarding the number of hours worked, HCB seems to benefit more, women without education and those between 12 – 19 years old. 

In considering the level of structural poverty, HCB does not seem to have a differentiated effect in favour of the poorest women in terms of labor market.  Even though in the level 1 of Sisben HCB mode registers the highest employment rate, this type of childcare is the most important for levels 4 and 5 in terms of working hours. So, it would not seem HCB is a good tool to increase the labor supply of the poorest women. This result is not surprising as HCB’s objective is not to increase labor supply.

So, the non-parents type can be the most relevant childcare mode for increasing the female labor supply in Colombia followed by private centers. On the other hand, the effect of HCBs on the poorest women in terms of labor market is not clear. These results call for further analysis using more empirical tools which are developed in Chapter 5. Before moving to that the HCB program is described in detail in order to understand better how the childcare subsidy operates in Colombia.
4.4 The public childcare service in Colombia
The HCB program was created in 1986 by the National Council for Economic and Social Policy (Consejo Nacional de Política Económica y Social, CONPES) as a “human development strategy and a new conception of holistic assistance in order to provide coverage to the poorest infant population in both urban and rural areas” (CONPES 1986). Although with some variations in their implementation, HCB has stayed true to this main objective, until today. Their goals are to increase coverage, strengthen the participation of families and communities in assistance programs, and to democratize early child development.   

To achieve its goals, the program operates on the basis of grants awarded to poor families attending to the basic needs of children six months to six years with respect to affection, nutrition, health, protection, and psychosocial development. Each HCB is led by the so-called community mothers (madres comunitarias)
. These leaders are chosen among the participant families and are provided proper training in nutrition, affection, monitoring of health, early socialization, and how to work with families concerning child development issues (Londoño and Romero 2008).

For better performance the program operates in several sub-modalities such as community group homes, multiple community homes and homes sponsored by companies. All are as described below.

Community Family Homes: this modality operates in the house of the community mothers (or parents) who care for between 12 and 14 children, under six years old, of which only two children can be between six months to two years old. Likewise, only one disabled child is admitted; in such a case, only a child under two years old will be accepted.

Community Group Homes: this form of care is as provided by Community Family Homes. But it can gather more than two of them and is supported administratively by other organizations.

Community Multiple Homes: these can group more than six Family homes.

Homes sponsored by Companies: it is a form of assistance provided to the children of workers with lower salaries, with the support and shared financing of companies that employ the parents. It can join up to more than two Family Homes.

FAMI Homes: these were created for supporting both pregnant and nursing mothers as well as children under two years old. 

The duration of assistance varies across submodalities. Family, group and multiple homes may provide services full time (8 hours a day) or part time (4 hours) fives days a week for 190 days a year; in all cases, contractors
 must arrange schedules with beneficiary families. On the other hand, homes sponsored by companies operate during the company’s work hours whereas in FAMI homes time is arranged between families and community mothers fulfilling at least 80 hours a month for at least 11 months a year.

In 2003, ICBF accounted for more than 70.000 HCB. These were located in 29 of the 33 provinces and in 1.078 municipalities (practically 100% of villages). HCB provided care to 865.255 children under seven years old and possibly more
. 

Regarding financing, the operations of HCB are mostly financed by public resources. A percent point of the three points obtained by ICBF from the monthly payrolls for public and private employees is earmarked exclusively for HCB
. It is an estimated 0.5% of Colombian gross domestic product. Another financing source is the so called participation quota made monthly by parents mainly for affording some expenditures of communities mothers. The amount of this quota cannot exceed 45.5% (US$1.8 in 2003) of a daily legal minimum wage in the case of FAMI homes and 57.7% (US$2.3) for other kinds of HCB

. 

On the other hand, since 2003 HCB started to use the SISBEN index score as their targeting tool. The program guidelines for 2003 -2004 mention that the target population was children under seven with economic vulnerability who ideally belonged to 1 and 2 SISBEN levels; for the case of FAMI homes, this condition was a priority (ICBF 2003). This criteria could be verified by the community mothers requiring to the families the Sisben card (or its copy) certifying the Sisben level.

According to this criteria, HCB had a good targeting process. In 2003, 80% of the children assisted by HCB belonged to levels 1 and 2 of SISBEN (Table 8). However, from the total of 2.9 million children classified in 1 and 2 levels in the nation, only 23% participated in HCB. If a comparison is made taking into account the first four deciles of per capita income distribution, such participation is similar (22% of a potential of 2.1 million children) although only 56% of the total of assisted by HCB come from the first four deciles.

In absence of a Sisben card, the economic vulnerability criteria was verified in several ways. In most of the cases, a receipt (or stub) of payment of any public service which led the socio-economic stratum where the family lived. In other cases, certification of being in a situation of vulnerability was required; for example people displaced by internal conflict. Equally, in some cases the community mothers could decide the eligibility of a child according to their previous knowledge of socio-economic conditions of the family. 

Chapter 5 Empirical analysis

This chapter presents the estimations of the effect of the childcare on  female labor participation. Estimations correspond to women aged 12 or more living within households with children under five. Five different groups of women were analyzed according to two criteria. One is the kinship
 of woman with the youngest child (mother or not mother). The second one is her marital status (single or married). These two criteria have very important effects in the labor supply and have been followed in most of the studies (Table 1).  

The five groups are: married mothers, single mothers, married/single mothers, non-mothers, and all women. Married mothers category gathers women head of household or spouse (of the head of household) whose marital status is either living together or married and whose spouse lives in home. Single mothers includes women head or spouse whose marital status is either widow, divorced or single. Married/single joins up the two previous groups but furthermore adds married mothers whose spouses do not live in home. Non-mothers category consists of women who are neither head household nor spouse of the head of the household; within this group, it is possible to find women whose kinship with respect to the head of household is daughter, stepdaughter, granddaughter, cousin, sister-in-law, daughter-in-law, among others
. All women gathers the four previous groups such that includes mothers and non-mothers in working age
.

Table 9 contains the data of the sample on labor participation for each of these groups, according to the type of childcare chosen by household for the youngest child under five years old. Single mothers is the group with the highest labor participation (63%)
. It can be reflecting a big need of working in order to attend all household expenditures (including child care) in absent of a partner. On the other hand, the Non-parents childcare mode registers the highest labor participation rates. This is more noticeable within the group Married mothers; for example, the difference between Non-parents and Parents is of 36 percentage points whereas with respect to HCB is of 10 percentage points. 

The econometric estimations will try of clarifying what can be causing those differences in labor participation. These can be attributed to the childcare type chosen by the household or/and to other factors as it was described above.

The other factors can be classified as personal, household and regional characteristics. Among the first, age is included, expecting a positive sign (with its respective age squared variable for controlling by non-linearity), and dummies for education level (taking as control no education level) also expecting positive signs. 

Like household characteristics we included dummies for detecting presence in the household of members according to three age ranges (other children aged 5 -12, teenagers aged 12 -18 and persons above 65). This is because some them can serve as stimulants to female labor and it is plausible that they supply a ready source of child care (Heckman 1974). Equally, the household size, the number of children under five and the age of the youngest child under five were included. The expected relation with all these household variables is not predetermined because they depends on the income and substitutions effects and the households preferences. The Sisben index is also included in household category since it is assigned according to households characteristics. 

On the other hand, the set of regional characteristics is conformed by dummies for region of residence, a dummy for rural/urban areas, and by the regional unemployment rate which reflects the regional labor market situation. Equally, the average Sisben score for each department is included in this category.

Table 10 contains the descriptive statistics of all these explanatory variables for the group All women. Information for other four groups is shown in the Appendix 2. In general, women in households where the parents take care of their children are the youngest (30.25 years old). It may be because they have the youngest children (1.33 years). On the other hand, women in households using private centers as childcare have the highest education levels. Equally, this childcare type registers the smallest average household size (5.06 individuals) as well as the smallest average number of children under five (1.06 children). In turn, HCB concentrates households with the highest poverty level; Sisben score is the lowest (18.23 point in average). 

5.1 Empirical model
As is clear from the previous chapter, the effect of the childcare on the labour supply of the women could be estimated through a labor supply function like the next one
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where 
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 are dummy variables representing the type of childcare chosen by household: HCB, private center, and non-parental respectively; in this case the control category would be the parents childcare category which does not appear in the equation. 
[image: image6.wmf]ik

X

 is a vector of individual, household and regional characteristics and 
[image: image7.wmf]i

u

 is an unobserved error. Variables such as wage and non-wage income have not included in order to avoiding their endogeneity problems (these variables are in turn determined by other factors included in 
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Specification (1) would be meaning that labor supply can be estimated taking into account both observed and unobserved characteristics. The latter would enter in the error term 
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like in any other normal regression. The observed factors can be controlled by 
[image: image10.wmf]ik

X
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[image: image11.wmf]ik

X

is assumed to be exogenous. However, this assumption can not apply for the childcare modes. The presence of a subsidized public childcare whose assignment was not made randomly produces a problem of endogeneity which affects, in turn, all the choices available for households.

As mentioned earlier, in the case of the HCB the participation was not random but purposively targeted to the poorest through the Sisben index and others indicators of economic vulnerability. This can introduce potential bias because each of the childcare modes could be correlated with the error term, 
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 can be considered as endogenous variables since all depend to some extent on the possibility of accessing to the subsidized service childcare. The use of Ordinary Least Squares (OLS) or discrete specifications (such as probit or logit) would therefore yield biased estimations.

Consequently, the first step is to determine if such kind of endogeneity really exists to statistical level given the available dataset. If there is endogeneity, the second step is to get consistent and unbiased estimations of 
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 (Gujarati 2003, Sparrow 2009).  The first condition is known as the relevance of the instrument; that is, it is expected that the instrument has a high prediction power of type child care chosen by household
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The second condition is known as the exclusion restriction. 
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 should not explain the unobserved determinants 
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. This condition can be tested through the Durbin-Wu-Hausman (DWH) test. It allows to determines if there is (not) endogeneity. However, DWH test assumes that the instruments are valid. The validity of the instruments relies on the economic reasoning and can be tested with the Sargan-Hansen test as long as the number of instruments is greater than the number of endogenous variables. 

If the instruments are valid and endogeneity is detected, the second stage of IV (for the labor supply outcome) should be estimated through


[image: image39.wmf]i

K

k

ik

k

i

i

i

i

X

CCNP

CCPC

CCHCB

L

e

b

b

b

b

+

+

+

+

=

å

=

+

1

3

3

2

1

'

'

'


(3)

where 
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 are the predicted values from (2) for each type of childcare. 

The estimated parameters of interest 
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Under this empirical strategy, at least three instruments requires since within the explanatory variables in specification (1) three of them are endogenous. This is in order to avoid the problem of underidentification (Gujarati, 2003). In the exercises below, four instruments were considered
. 

5.2 The instrumental variables

The first instrument (
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) is a dummy variable based on the decision rule of being eligible for HCB according to the Score in the Sisben index (1 if the youngest child in hh is eligible for HCB, 0 otherwise)
. The second one (
[image: image50.wmf]i

V

) represents the concentration of HCB in the department (number of children in HCB/number of children in levels of Sisben 1 and 2 children, in the department). The third instrument (
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) is a dummy measuring the knowledge what household has on the institution which manages the HCB (1 if head of hh has heard of ICBF, 0 otherwise). The fourth one (
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) deal with the time of residence in the municipality (1 if head hh has lived always in the same municipality, 0 otherwise). The last two instruments try to capture the level of embeddedness which household has with the residence place.

Since the HCB assignment depends, mainly, on the observed Sisben index or score, it would be feasible to get a suitable instrument from such index. The use of this type of instrumental variable is called a regression discontinuity design (Ravallion 2005). This strategy has been used for evaluating other programs in Latin America like PROGRESA  in Mexico (Buddelmeyer and Skoufias 2004) and the Bono de Desarrollo Humano in Ecuador (Ponce and Bedi 2008).

 As mentioned earlier, the Sisben index operates as a proxy means test for households that are potential beneficiaries of social programs. The index ranges from zero to 100 from minimum to maximum. A score of zero for any household means that household has the worst economic well-being and vice versa.

The final Sisben index is divided into six strata for the urban area and into four strata for the rural area. Strata are based on the severity of poverty: level 1 being the poorest and roughly correspondent to other definitions in the region of extreme poverty, while level 2 corresponds to more traditional definitions of poverty. The majority of national targeted social programs restrict eligibility to poverty levels 1 and 2. The cut-off points for level 2 of Sisben in 2003 were 22 in urban areas and 32 in rural areas.

For the specific case of HCB, the eligibility was largely
 based on the levels 1 and 2 of Sisben. Thus, those children with Sisben score less than or equal to 22 (32) in the urban (rural) areas were (ideally or priority) eligible to be assisted by HCB.

 This mechanism generates a non-linear relationship between the probability of being accepted in the public childcare service (or treatment status, in terms of impact evaluation jargon) and the Sisben index in the cut-off point. There is a severe change in the probability of being selected for the program in the cut-off point, 
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, between the level 2 of Sisben and the level 3. In the urban area, for example, to have a score equal or below 22 increases the probability of being selected by the program in comparison to have a score above that point (Figure 7). In the rural area the situation is somewhat different. Although there are some observations above the cut-off point with likelihood of being in HCBS higher than some observations below the cut-off point, there is somehow a discontinuity in the cut-off point of 32. 

Following Ponce and Bedi (2008), in a context in which the targeting there would have been made only by the Sisben, all those individuals with Sisben score above the cut-off point would not have participated in the HCB (
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 would be deterministic and would depend only on the score in the Sisben index. It would allow considering that individuals around the cut-off point (just below and just above of it) within a small interval have similar observed and unobserved characteristics. Hence, the discontinuity design could be applied through a straightforward regression producing an unbiased estimator of the HCB effects.

However, the Sisben index was not the unique instrument for targeting the HCB. As mentioned earlier, the Sisben index for targeting was either ideally or priority used in the HCBs but not mandatory. In fact, around 20% of beneficiaries of HCB is above the cut-off point
 and around 67% of children below the cut-off point does not use neither the HCB nor any other formal center (Table 8). 

This kind of fuzziness around the cut-off point suggests the use of an instrumental variable based on Sisben score (
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would thus positive and negative for the other two kind of childcare included in (1). In order to control for the non-linearity of the index (Figure 7), a flexible function (a third degree polynomial) of the Sisben index is included (Ponce and Bedi 2008).

A second instrument used in the econometric estimations is the ratio (number of children in HCB)/(number of children in Sisben 1 and 2) by departmental level
, 
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. Departments constitute the administrative division between national and municipal orders; they are equivalent to the provinces or states in other countries. The ECV2003 allows to take out information for 19 departments and 13 localities of the capital district Bogotá D.C.

This second instrument represents the concentration or density of use of HCB which can affect the probability of participating in HCB. A big proportion of children beneficiaries in the department may discourage households to take their children to HCB because of the overcrowding and, possibly, the decreasing in the service quality. Therefore, a negative relation could be expected between 
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. To make sure of controlling for all unobserved regional effects that could cause correlation between this instrument and the second stage error term, the average Sisben score for each department and locality was also included as explanatory variable.

On the other hand, 
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 measure the degree in which the household is rooted in its community. Similar instruments were used by Union (2009) in the impact evaluation of HCB with respect to the elderly development of children. If a family knows or has any information on ICBF (the entity in charge of HCB), it is very likely that it has more information on HCB and thus more probability of accessing this. 

Equally, if a household has belonged to the community for long time, it has more probability of knowing how many and when th HCB are located. Therefore, a family which is more embedded to the community can have more probability of accesing to the program than a family less rooted. Likewise, it is less probable the use other childcare mode. Further, these two embeddedness instruments do not seem to have any relation with the labor supply.

Despite instruments can be suitable to explain the different childcare modes, it would not seem that there is an endogeneity problem. The results of the first stage indicate good explanatory power of the instruments. However, DWH tests indicate that childcare modes are exogenous.

The results for the first stage for each childcare mode in each group of women are presented in Table 11. This contains the coefficients associated to each instrument (
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 in (2)) with their respective standard deviations for each type of childcare in each group of women.

 All instruments have a high prediction power for  
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when they are evaluated together. The smallest F-statistic value is 17.5 for the group of single mothers. On the other hand, the lowest prediction power is registered for the 
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 exhibits the signs expected in all groups (positive for 
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and negative for the other two types of childcare). It is always significant for 
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 except for Single mothers. On the other hand, 
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is the instrument whith the best explanatory power. Its signs are the expected (with exception in the equation of 
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 in  Maried mothers group) and are significant for 
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 and 
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. The other indicator of embeddedness 
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 is somewhat less relevant but in general exhibit the expected signs. The less relevant instrument is the indicator of concentration. By groups, Single mothers is the one less explained by the instruments.

Table 12 shows the results on the validity of the instruments (Sargan-Hansen tests) and on detection endogeneity (DWH tests). The instruments are valid together for all the groups. Therefore, the respective DWH tests can be applied to all the groups.

The DWH tests indicate that there is not endogeneity in any of the five groups. Only for the group Non-mothers there would be endogeneity although it does not seem to be very strong
. The fact of not detecting endogeneity can be due to the quality of instruments, which were not always significant in the reduced forms.  Therefore, the equation (1) can now be estimated by OLS which would really yield consistent and unbiased estimators of 
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5.3 Results 
The final results using OLS are shown in Table 13
. These econometric analyses suggest that the childcare has a significant effect on the labor supply of women in working age. This result is consistent for the five groups of women considered. The F-statistic is significant for each group and the R-squared are over 0.15 in all the cases. 

The three types of childcare in equation (1) have positive signs. It means that with respect to the childcare of parents, the probability of participating increase when household uses a different childcare mode. The non-parental childcare mode 
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 exhibits the highest effects. For example, the fact of using non-parental childcare increases in 32.7% the probability of participating in the labor market for married mothers. The second largest effects are obtained with the public childcare service. It increases labor participation in 24% for married mothers, and in 11% for both single mothers and non-mothers women.

By groups of women, the largest effects of childcare in labor participation are for the married mothers. Their probability of participating in labor market increases by 20% to 32%. On the contrary, the labor participation of the single mothers does not seem to be very affected. For this group, private center mode is not significant and the non-parental mode is significant only at 10% with an effect of 6%; however, the HCB is highly significant and its effect is the highest (11%).

This differenced effect between the two groups of mothers can be detecting three facts. First, since single mothers have the highest labor participation rate (63%, Table 9), the marginal effects can be smaller than in lower levels of labor participation (scale effect). Second, single mothers can face more restrictions than the married women. The absent of husband can not only represent less family income but also less alternatives of childcare. For example, relatives from husband are not probably a childcare option for these mothers. Third, the fact of being a single mother can be considered by the community as a discredit. This kind of stigma of single mothers can discourage them for using a formal childcare center.   

The findings in this paper have relevance in terms of policy. First, it is confirmed that the public childcare service has a positive effect in the labor participation of women. This effect is given despite of the main objective of this service is not to promote the labor supply but to improve the early development and welfare of children. Therefore, any possible adjustment or change to HCBs should consider the collateral effects in the labor supply.  

Second, the effect of HCB on labor supply is higher than the effect of the private centers. Consequently, the efforts focused to formalize the childcare could focus towards to promote the use of HCB due its positive effects in labor supply. However, this should be weighted by the service quality provided by the two options of formal childcare (HCB and private centers).

Table 13 also shows that most of the other explanatory variables respond in the way considered by the theory and coincide with the majority of empirical results obtained in other papers. An increment of a year in the age of woman increases her probability to participate in the labor market, especially for the non-mothers. The education level has a positive effect and this is also more predominant in the non-mothers. All the education dummies variables in this group are significant and positive; furthermore, the size of the coefficients increases as the education level increases.

Among the personal characteristics, the number of children under five, the presence of teenagers, and the sisben score are the most significant although with different signs for certain groups of women. However, the size of the coefficients is small (no more than 10%). On other hand, the regional unemployment rate exhibits a negative effect on the labor supply and its coefficient is significant in some groups. This can be indicating the presence of the phenomenon known like discourage worker. This describes a situation in which after some unsuccessful attempts for getting a job, people decide to not participate.

Finally, the results found here are in the same direction to the obtained by Peña-Parga and Glassman (2004). For these authors the effect of HCB, private center and non-parental mode are 20%, 23% and 50% respectively. However, there are some facts to take in to account. The estimations of these two authors are made for all the mothers without distinguish between married and single; maybe the group more similar in the present paper is the Married/single mothers although the sample is different. Second, these authors included the income (both wage and non-wage incomes) within explanatory variables which can have endogeneity problems as it was mentioned above. This could explain the big difference with respect to the results of non-parental childcare mode (28% in the present paper and 50% for those authors for the case of Married/single mothers).

Chapter 6 Conclusions

This paper analyses the effect that different childcare types have on female labor supply in Colombia. The analysis is made for diverse groups of women which are affected in different way by childcare. A special focus is made on the Welfare Community Households (HCB) program which is in charge of providing the subsidized childcare service in Colombia. This program is directed towards poor families attending the basic needs of their children with respect to affection, nutrition, health, protection, and psychosocial development. 
The analysis takes into account the tendencies shown by the stylized facts and the results from empirical estimations. Stylized facts reveal various relevant aspects. First, it is evidenced that the presence of children would be affecting the female labor supply much more than the male one, especially the population of mothers. Second, households do not use formal childcare mainly because of their preferences. This is much clearer for the households with high living standards. In the poorest households, restrictions tend to be significant; however, the preferences also represent the main reason for use of non-formal childcare. Therefore, in Colombia there would not be a problem of unmet demand for childcare. On the other hand, the effect of HCB to favour to the poorest women in terms of labor market is not clear.

Empirical estimations took into account the probable endogeneity problem produced by HCB. The presence of a subsidized public childcare whose assignment was not made randomly could produce a problem of endogeneity affecting all the choices available for households. The use of both valid instrumental variables and the DWH test indicate that there is not endogeneity by which the estimations by OLS are consistent and unbiased.

Results indicate that with respect to the childcare provided by parents, the probability of participating in the labor market increases when a household uses a different childcare mode. The effect varies across the types of childcare. The non-parents childcare mode exhibits the highest effects (up to 32.7%) whereas the effect of HCB is higher than the private centres one. Likewise, the largest effects of childcare in labor participation are for married mothers. Their probability of participating in labor market increases by 20% to 32%. On the contrary, the labor participation of single mothers does not seem to be very affected by any childcare type.

These findings could have relevance in terms of policy. First, the positive effect of HCB on the labor participation of women should be considered before any possible adjustment or change of the program is made. Second, the efforts focused to formalize the childcare should concentrate to promote the use of HCB due its higher positive effects in the labor supply. However, this should be weighted by the service quality provided by the two options of formal childcare (HCB and private centers). Lastly, any effort to increase the labor supply of single mothers should be complemented with additional measures given their particular restrictions.
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Table 1
 Summary of selected reseach estimating elasticity of employment to child care
[image: image84.wmf]Year

Authors

Country

Sample

Elasticity

1988

Blau and Robins

US

Married mothers

Labour-force participation 

(LFP) -0.38

1989

Blau and Robins

US

Married mothers

LFP -0.77

1992

Gustaffson and 

Stafford

Sweden

Married mothers

LFP -0.87

1992

Ribar

US

Married mothers

LFP -0.74

1995

Ribar

US

Married mothers

LFP -0.08

1997

Powell

Canada

Married mothers

LFP -0.38 Hours -0.32

1998

Blau and Haggy

US

Married mothers

LFP -0.20

Married mothers

LFP -0.92

Single mothers

LFP -0.22

Married mothers

LFP -0.303

Unmarried mothers

LFP -0.473

2000

Michalopoulos and 

Robins

Canada

Married mothers

LFP -0.16

2002

Michalopoulos and 

Robins

Canada

Single mothers

LFP -0.26

2002

Oishi

Japan

Partnered mothers

LFP -0.6

2003

Chone and others

France

Partnered mothers

LFP -0.04

Married mothers

LFP -0.43

Single mothers

LFP -1.03

Partnered mothers

LFP -0.02, Hours -0.03

Single mothers

LFP -0.1, Hours -0.15

2004

Lokshin

Russia

All mothers

LFP -0.12

Partnered mothers

LFP -0.01, Hours -0.03

Single mothers

LFP -0.05, Hours -0.07

2005

Parera-Nicolau and 

Mumford

UK

Partnered mothers

1.99

2005

Rammohan and 

Whelan

Australia

Married mothers

LFP -0.12, Hours -0.32

2006

Wrohlich

Germany

Partnered mothers

LFP -0.02, Hours -0.06

2007

Kornstad and 

Thoresen

Norway

Partnered mothers

LFP -0.02, Hours -0.17

Partnered mothers

Hours -0.0 to -0.028

Single mothers

Hours -0.14 to -0.164

2007

Rammohan and 

Whelan

Australia

Married mothers

LFP part time -0.06, LFP full-

time -0.21

1998

Kimmel

US

1999

Anderson and Levine

US

2004

Connelly and Kimmel

US

2007

Kalb and Lee

Australia

2004 and 

2005

Doiron and Kalb

Australia

2005

Doiron and Kalb

Australia


Source: Buckingham, 2008
Table 2
 Labor supply indicators by sex and presence of children under five
[image: image85.emf]Women Men Subtotal

… with 

children <5

… without 

children <5

… with 

children <5

… without 

children <5

… with 

children <5

… without 

children <5

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Participation rate (%)

50.67 76.58 62.73

50.65 50.68 53.81 56.58 46.40 42.80

   Persons participating (#) 8,879,736 11,681,118 20,560,853 2,917,064 5,962,672 1,775,890 3,808,817 1,141,174 2,153,855

   Persons no participating (#) 8,644,906 3,572,366 12,217,271 2,842,194 5,802,663 1,524,408 2,922,920 1,318,253 2,878,516

Employment rate (%) 43.39 70.27 55.90 42.25 43.95 46.80 50.95 36.14 34.59

   Persons occupied (#) 7,604,283 10,718,343 18,322,626 2,433,306 5,170,977 1,544,452 3,430,065 888,854 1,740,912

   Hours worked (#)

35.29 44.30 40.56

34.51 35.66 33.42 35.95 36.40 35.09

VARIABLES

Non-mothers in households … All households All women in households … Mothers in households …


Source: Author's calculations based on ECV2003. Expanded data. 
Table 3
 Desire for getting a job or starting a business, 2003

[image: image86.emf]Women Men Total

Yes

3,128,135 1,121,606 4,249,741

73.61 26.39 100

37.39 35.38 36.84

No

5,238,239 2,048,194 7,286,434

71.89 28.11 100

62.61 64.62 63.16

Total

8,366,374 3,169,800 11,536,174

72.52 27.48 100

100 100 100


Source: Author's calculations based on ECV2003. Expanded data.
For persons who neither work nor have made diligences for getting a job
Table 4
 Main reason by which  have not made diligences for getting a job
[image: image87.emf]Main reason Female Male Total

No vacancies in city 444,355 145,808 590,163

75.29 24.71 100

14.21 13 13.89

Do not know how to look for 75,130 36,728 111,859

67.17 32.83 100

2.4 3.27 2.63

Tired of looking for 101,152 26,034 127,186

79.53 20.47 100

3.23 2.32 2.99

Lack of experience 105,788 25,243 131,031

80.74 19.26 100

3.38 2.25 3.08

No resources for starting a business 358,137 69,407 427,545

83.77 16.23 100

11.45 6.19 10.06

Employers consider too young/old 104,843 69,194 174,037

60.24 39.76 100

3.35 6.17 4.1

Very young/old byself 177,836 85,608 263,444

67.5 32.5 100

5.69 7.63 6.2

Family responsabilities 888,903 10,972 899,876

98.78 1.22 100

28.42 0.98 21.17

Health problems 150,927 60,014 210,941

71.55 28.45 100

4.82 5.35 4.96

Studying 499,061 488,375 987,436

50.54 49.46 100

15.95 43.54 23.24

Other 222,001 104,222 326,223

68.05 31.95 100

7.10 9.29 7.68

Total 3,128,135 1,121,606 4,249,741

73.61 26.39 100

100 100 100


Source: Author's calculations based on ECV2003. 
*For persons who desire to work or getting a job. Expanded data.
Table 5
 Women with  family responsibilities and presence of children 
[image: image88.emf]Mothers Non-mothers

All women

HH with children 

<5

393,075 131,907

524,982

% 56.74 67.26

59.06

HH without 

children <5

299,715 64,205

363,920

% 43.26 32.74

40.94

TOTAL

692,790 196,112

888,902

% 100 100 100


Source: Author's calculations based on ECV2003. Expanded data.
Table 6
 Children and women by child care mode
[image: image89.emf]All women Mothers No mothers

HCB 865,255 1,041,023 590,089 450,934

20.47 18.07 17.88 18.34

Private center 597,262 807,438 448,255 359,183

14.13 14.02 13.58 14.6

Parents 2,278,892 3,139,988 1,854,560 1,285,429

53.92 54.52 56.19 52.27

Non-parents 485,230 771,286 407,451 363,835

11.48 13.39 12.35 14.79

TOTAL 4,226,640 5,759,735 3,300,354 2,459,380

WOMEN

CHILDREN Type of childcare


Source: Author's calculations based on ECV2003
Women classified according to the child care type of the youngest child in the household

Table 7
 Reasons for no attending formal care by SISBEN level
[image: image90.emf]1 2 Subtotal 1 and 2 3 Other levels Total

There are no institution nearby 151,397 112,084 263,481 53,029 6,378 322,888

% 16 11 13 8 6 12

It is very expensive 71,543 67,341 138,884 55,410 3,010 197,303

% 8 6 7 8 3 7

There are no slots 34,047 16,462 50,509 14,761 0 65,270

% 4 2 3 2 0 2

 Subtotal restriction reasons 256,987 195,886 452,873 123,200 9,388 585,461

% 27 19 23 18 8 21

Do not want she/he assists 120,795 134,266 255,060 98,010 14,744 367,814

% 13 13 13 14 13 13

Family member as caregiver 47,925 111,344 159,269 52,866 8,809 220,944

% 5 11 8 8 8 8

Not enough old  461,306 538,030 999,336 365,361 75,478 1,440,176

% 49 52 51 54 68 52

Other 47,717 57,487 105,204 41,269 3,255 149,728

% 5 6 5 6 3 5

 Subtotal preference reasons 677,743 841,126 1,518,869 557,507 102,286 2,178,662

% 73 81 77 82 92 79

TOTAL

934,729 1,037,013

1,971,742

680,708 111,673

2,764,123

%

100 100

100

100 100

100

SISBEN LEVEL

MOTIVE


Source: Author's calculations based on ECV2003. Expanded data.
Table 8
 Children by SISBEN level and childcare mode. Colombia. 2003
[image: image91.emf]1 2 3 4 5 6 Total

HCB

351,154 338,291 157,274 15,742 317 2,477 865,255

40.58 39.1 18.18 1.82 0.04 0.29 100

25.48 21.7 14.61 14.82 0.51 5.48 20.47

Private center

92,180 183,649 238,342 30,218 27,409 25,465 597,262

15.43 30.75 39.91 5.06 4.59 4.26 100

6.69 11.78 22.14 28.44 44.33 56.32 14.13

Parents

812,704 863,629 522,762 44,571 23,060 12,167 2,278,892

35.66 37.9 22.94 1.96 1.01 0.53 100

58.97 55.4 48.57 41.95 37.29 26.91 53.92

Non-parents

122,025 173,383 157,946 15,723 11,050 5,103 485,230

25.15 35.73 32.55 3.24 2.28 1.05 100

8.85 11.12 14.67 14.8 17.87 11.29 11.48

Total 1,378,063 1,558,953 1,076,323 106,254 61,835 45,212 4,226,640

32.6 36.88 25.47 2.51 1.46 1.07 100

100 100 100 100 100 100 100



TYPE OF CC

SISBEN LEVEL


Source: Author's calculations based on ECV2003. Expanded data.
Table 9
 Female labor participation by childcare modes and women groups
[image: image92.emf]Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. N

MARRIED 

MOTHERS

0.59 0.49 0.63 0.48 0.33 0.47 0.69 0.46 0.46 0.50 4826

SINGLE MOTHERS

0.73 0.45 0.62 0.49 0.57 0.49 0.64 0.48 0.63 0.48 1121

SINGLE AND 

MARRIED 

MOTHERS

0.63 0.48 0.63 0.48 0.37 0.48 0.68 0.47 0.49 0.50 6111

NON-MOTHERS

0.41 0.49 0.47 0.50 0.31 0.46 0.49 0.50 0.38 0.49 4293

ALL WOMEN

0.54 0.50 0.56 0.50 0.34 0.48 0.59 0.49 0.45 0.50 10404

Women groups

Subtotal

FORMAL INFORMAL

HCB Private center Parents Non-parents


Source: Author's calculations based on ECV2003
Calculations based in the sample without using expansion factors.

Table 10
 Main descriptive statistics (All women group)
[image: image93.emf]Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Labor participation 0.54 0.50 0.56 0.50 0.34 0.48 0.59 0.49 0.45 0.50

Personal characteristics

Age 32.07 14.67 33.93 14.34 30.25 13.90 33.66 16.12 31.59 14.55

No education

a

0.06 0.25 0.02 0.13 0.06 0.24 0.06 0.25 0.06 0.23

Primary incomplete 0.16 0.37 0.07 0.26 0.20 0.40 0.14 0.35 0.17 0.37

Primary complete 0.16 0.37 0.09 0.29 0.17 0.38 0.12 0.32 0.15 0.36

Secondary incomplete 0.29 0.45 0.22 0.42 0.28 0.45 0.25 0.43 0.27 0.44

Secondary complete 0.21 0.40 0.20 0.40 0.18 0.38 0.20 0.40 0.19 0.39

Postsecondary 0.12 0.33 0.39 0.49 0.11 0.32 0.22 0.42 0.17 0.37

Households characteristics

Household size 5.58 2.14 5.06 1.94 5.91 2.45 5.69 2.11 5.71 2.30

Number of children under 5 1.20 0.47 1.06 0.24 1.35 0.63 1.22 0.49 1.27 0.56

Children aged 5-12 0.53 0.50 0.43 0.50 0.53 0.50 0.47 0.50 0.51 0.50

Teenagers aged 12-18 0.44 0.50 0.34 0.47 0.43 0.50 0.41 0.49 0.42 0.49

Persons over 65 0.15 0.35 0.13 0.34 0.12 0.33 0.18 0.38 0.14 0.34

Age of the youngest child 2.65 1.08 3.34 0.81 1.33 1.29 1.60 1.27 1.87 1.41

Score in Sisben index 18.23 12.04 33.54 20.60 20.74 14.60 24.35 15.93 22.50 15.98

 Sisben Score Mean in department 23.15 10.28 28.42 12.29 23.51 9.37 25.86 10.46 24.45 10.28

Regional characteristics

Atlantica 0.14 0.35 0.11 0.32 0.08 0.28 0.04 0.18 0.09 0.29

Oriental 0.04 0.20 0.06 0.24 0.09 0.28 0.06 0.23 0.07 0.26

Central 0.06 0.23 0.03 0.18 0.10 0.31 0.07 0.26 0.08 0.27

Pacifica 0.16 0.37 0.07 0.25 0.11 0.31 0.10 0.30 0.11 0.31

Bogota D.C. 0.47 0.50 0.58 0.49 0.40 0.49 0.57 0.49 0.46 0.50

Antioquia 0.05 0.22 0.04 0.19 0.09 0.29 0.06 0.25 0.07 0.26

Valle del Cauca 0.07 0.25 0.06 0.24 0.09 0.28 0.07 0.25 0.08 0.27

San Andres 0.01 0.09 0.02 0.13 0.01 0.10 0.01 0.11 0.01 0.11

Orinoquia

a

0.01 0.09 0.03 0.16 0.02 0.15 0.02 0.13 0.02 0.14

Regional unemployment rate 10.55 2.34 11.14 1.98 10.30 2.30 10.86 2.27 10.54 2.29

Urban 0.90 0.31 0.98 0.13 0.76 0.43 0.89 0.31 0.83 0.37

N 1895 1333 5526 1650 10404

Childcare Type  Non-parents All women

Variables

HCB Private center Parents


Source: Author's calculation based on ECV2003
Calculations based in the sample without using expansion factors.

a These categories do not appear in the regressions. They are taken as control groups.
Table 11
Results first stage
[image: image94.emf]Instruments

a

Married mothers Single mothers

CCHCB CCPC CCNP CCHCB CCPC CCNP

S

0.057*** -0.013 -0.028 0.075 -0.009 -0.041

(0.020) (0.017) (0.020) (0.051) (0.041) (0.049)

V

-0.000 0.002 0.001 0.004 -0.003 0.000

(0.002) (0.002) (0.002) (0.006) (0.005) (0.006)

I

0.120*** 0.001 -0.029** 0.211*** -0.008 -0.064*

(0.012) (0.009) (0.013) (0.026) (0.025) (0.036)

J

0.034*** -0.000 -0.023** 0.019 0.020 0.010

(0.010) (0.009) (0.010) (0.027) (0.021) (0.027)

Observations 4825 4825 4825 1121 1121 1121

R-squared 0.134 0.277 0.056 0.146 0.264 0.058

F (Z=V=I=J=0 )

32.44 0.39 3.11 17.56 0.35 1.05

Married/Single mothers Non-mothers

CCHCB CCPC CCNP CCHCB CCPC CCNP

S

0.057*** -0.015 -0.031* 0.057*** -0.030 -0.037

(0.018) (0.016) (0.018) (0.022) (0.020) (0.025)

V

0.001 0.000 0.001 -0.005** 0.005** 0.000

(0.002) (0.002) (0.002) (0.002) (0.002) (0.003)

I

0.140*** -0.004 -0.030** 0.129*** -0.003 -0.051***

(0.010) (0.009) (0.012) (0.012) (0.011) (0.017)

J

0.031*** 0.002 -0.015 0.021* -0.005 -0.000

(0.010) (0.008) (0.009) (0.012) (0.010) (0.012)

Observations 6110 6110 6110 4292 4292 4292

R-squared 0.131 0.269 0.052 0.132 0.253 0.046

F (Z=V=I=J=0 )

51.76 0.32 2.97 38.2 2.31 3.15

All women

CCHCB CCPC CCNP

S

0.058*** -0.021* -0.034**

(0.014) (0.012) (0.015)

V

-0.001 0.002 0.001

(0.001) (0.001) (0.002)

I

0.135*** -0.003 -0.042***

(0.008) (0.007) (0.010)

J

0.026*** 0.000 -0.008

(0.007) (0.006) (0.008)

Observations 10402 10402 10402

R-squared 0.129 0.258 0.041

F (Z=V=I=J=0 ) 87.9 1.74 6.3

a

 The instruments used are: 

  S, 1 below Sisben cut-off point, 0 above Sisben cut-off point;

  V, (HCB children/Sisben1&2 children, dep.); 

   I, 1 head of hh has heard of ICBF, 0 otherwise; 

  J, 1 head hh has lived always in the same municipality, 0 otherwise.

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Reduced forms for each women group


Source: Author's calculation based on ECV2003
Table 12
 Sargan and Hausman tests
[image: image95.emf]** Outcome : L (labor participation)

** Endogenous variable: 

        CCHCB: hh uses HCB

       CCPC: hh uses private center

       CCNP: hh uses non-parent different to formal childcare

** Instruments: S: 1=elegible for HCB, 0= non-elegible

       V, (HCB children/Sisben1&2 children, dep.); 

        I, 1 head of hh has heard of ICBF, 0 otherwise; 

        J, 1 head hh has lived always in the same municipality, 0 otherwise.

** Exogenous variables: X1 … Xk (include personal, household and regional characteristics)

MARRIED 

MOTHERS

SINGLE 

MOTHERS

MARRIED / 

SINGLE 

MOTHERS

NON-

MOTHERS

ALL 

WOMEN

1

Sargan-Hansen test

ivreg partic (CCHCB CCHPC CCHNP= S V I J)  X1 … Xk

reg errors_predictedsar S V I J  X1 … Xk 

Ho: All instruments are valid

H1: At least 1 instrument is not valid.

N 4825 1121 6110 4292 10402

R2

a

0.000 0.002 0.000 0.000 0.000

Chi-squared, calculated

  * Calculated (R2*N) 0.0000 2.2420 0.0000 0.0000 0.0000

Conclusion Accept Ho Accept Ho Accept Ho Accept Ho Accept Ho

  * Critical values Chi2 for 1 grade of freedom:

      10%  2.706,   5%  3.841,   1% 6.635

a

 Regression of predicted errors as dependent variable

2

Durbin-Wu-Hausman test 

reg CCHCB  S  V I J   X1 … Xk

predict reshcb, res

reg CCPC  S V I J   X1 … Xk

predict respc, res

reg CCNP  S  V I J   X1 … Xk

predict resnp, res

reg partic reshcb respc resnp CCHB CCPC CCNP X1 … Xk

t-test 

reshcb coefficient  -0.241 0.180 -0.284 0.809* 0.089

           err stand (0.354) (0.461) (0.271) (0.487) (0.620)

respc coefficient  -0.374 1.282 -1.456 0.415 -0.455

           err stand (1.448) (1.177) (1.913) (0.477) (1.006)

resnp coefficient  0.065 0.097 -0.072 1.958* 0.638

           err stand (1.087) (1.438) (1.107) (1.168) (1.984)

F-test: reshcb=respc=resnp=0

  * F(r, N-k) 1.22 0.57 1.6 1.02 0.5

  * P>F 0.300 0.634 0.180 0.382 0.668

Conclusion

OLS is 

consistent

OLS is 

consistent

OLS is 

consistent

OLS is 

consistent

OLS is 

consistent

  

b

 Critical values of t N=100 (2 tails):

      10% 1.660, 5% 1.984, 1% 2.626


Source: Author's calculation based on ECV2003
Table 13
Determinants of labor participation (linear estimation)
[image: image96.emf]VARIABLES

MARRIED 

MOTHERS

SINGLE 

MOTHERS

MARRIED / 

SINGLE 

MOTHERS

NON-MOTHERS ALL WOMEN

Childcare types

CCHCB 0.246*** 0.117*** 0.244*** 0.109*** 0.187***

(0.021) (0.037) (0.018) (0.021) (0.014)

CCPC 0.200*** 0.046 0.181*** 0.089*** 0.142***

(0.026) (0.047) (0.023) (0.025) (0.017)

CCNP 0.327*** 0.064* 0.284*** 0.145*** 0.219***

(0.020) (0.036) (0.018) (0.019) (0.013)

Personal characteristics

Age 0.027*** 0.021*** 0.030*** 0.038*** 0.037***

(0.004) (0.006) (0.003) (0.002) (0.001)

Age squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)

Primary incomplete 0.030 0.047 0.037 0.108*** 0.059***

(0.031) (0.053) (0.027) (0.038) (0.022)

Primary complete 0.024 0.043 0.029 0.147*** 0.067***

(0.033) (0.057) (0.029) (0.038) (0.023)

Secondary incomplete 0.057* 0.094 0.069** 0.077** 0.059**

(0.034) (0.060) (0.030) (0.038) (0.023)

Secondary complete 0.102*** 0.141** 0.110*** 0.191*** 0.143***

(0.037) (0.065) (0.032) (0.039) (0.025)

Postsecondary 0.224*** 0.209*** 0.229*** 0.216*** 0.216***

(0.039) (0.067) (0.034) (0.042) (0.026)

Households characteristics

Household size 0.021*** -0.014 -0.004 -0.000 -0.003

(0.006) (0.010) (0.005) (0.004) (0.003)

Number of children under 5 in hh -0.043*** 0.015 -0.012 0.060*** 0.026***

(0.016) (0.031) (0.014) (0.014) (0.010)

Children aged 5-12 -0.029* 0.041 0.004 0.011 0.006

(0.016) (0.031) (0.014) (0.015) (0.010)

Teenagers aged 12-18 -0.022 0.068** 0.025 -0.064*** -0.022**

(0.018) (0.031) (0.016) (0.018) (0.011)

Persons over 65 -0.008 0.103** 0.012 0.003 0.011

(0.032) (0.050) (0.027) (0.019) (0.015)

Age of the youngest child -0.001 -0.008 -0.006 -0.003 -0.005

(0.006) (0.011) (0.005) (0.006) (0.004)

Score in Sisben index 0.007** -0.005 0.005** 0.006** 0.006***

(0.003) (0.006) (0.003) (0.003) (0.002)

Score squared in Sisben index -0.000** 0.000 -0.000** -0.000** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)

Score cubed in Sisben index 0.000** -0.000 0.000** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)

 Sisben score mean in department

0.001 0.002 0.001* 0.001 0.002**

(0.001) (0.002) (0.001) (0.001) (0.001)

Regional characteristics

Atlantica -0.039 0.159 0.023 -0.075** -0.038

(0.038) (0.141) (0.075) (0.034) (0.056)

Oriental -0.013 0.042 -0.043 -0.047 -0.048

(0.067) (0.086) (0.042) (0.064) (0.032)

Central -0.142 -0.091 -0.218*** -0.149 -0.172***

(0.100) (0.062) (0.028) (0.092) (0.021)

Pacifica 0.092 0.000 0.000 -0.041 0.000

(0.101) (0.000) (0.000) (0.092) (0.000)

Bogota D.C. 0.000 0.292 0.108 0.000 0.032

(0.000) (0.187) (0.101) (0.000) (0.076)

Antioquia -0.137*** 0.095 -0.062 -0.097*** -0.097

(0.032) (0.154) (0.083) (0.032) (0.062)

Valle del Cauca 0.007 0.028 -0.008 -0.054 -0.027

(0.060) (0.094) (0.049) (0.055) (0.036)

San Andres -0.025 0.131 -0.033 -0.109 -0.045

(0.095) (0.102) (0.058) (0.091) (0.044)

Regional unemployment rate -0.019 -0.075** -0.053*** -0.026 -0.033**

(0.017) (0.034) (0.018) (0.016) (0.014)

Urban 0.041* -0.030 0.037* -0.004 0.022

(0.023) (0.053) (0.021) (0.023) (0.015)

Constant -0.110 0.998*** 0.229 -0.223 -0.120

(0.222) (0.282) (0.142) (0.200) (0.103)

Observations 4825 1121 6110 4292 10402

F-statistic 46.98 12.91 49.98 44.57 91.32

R-squared 0.170 0.227 0.159 0.204 0.172

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1


Source: Author's calculation based on ECV2003.
Figures
Figure 1
 Childcare and labor supply
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Source: Blau, 2000.
Figure 2
 Employment rates and hours worked by education level
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Source: Author's calculations based on ECV2003.
Figure 3
 Employment rate and hours worked by age groups
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Source: Author's calculations based on ECV2003.
Figure 4
 Employment rate and hours worked by income quintil
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Source: Author's calculations based on ECV2003.
Figure 5
 Proportion of children by childcare type and age
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Source: Author's calculations based on ECV2003.
Figure 6
 Labor participation and employment rates and hours worked by childcare mode
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Source: Author's calculations based on ECV2003
Figure 7
Probability of being eligible for participating in public childcare service
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Source: Author's calculations.
Appendices

Appendix 1

Variables included in estimation of Sisben index by area

[image: image104.emf]Variables  Urban area Rural area

Location of housing

Stratum X X

Conditions of housing

Type of floor (*stratum) X X

Wall materials X

Housing services X X

Location of water source (*stratus) X X

Toilet service (*stratus) X

Sanitation service (*stratus) X X

Number of bathrooms(*stratus) X X

Location of toilet(*stratus) X X

Shower X

Telephone tenure(*stratus) X X

Telephone exclusivity(*stratus) X X

Fuel for cooking(*stratus) X X

Durable goods

Number of goods

  Refrigerator X X

  Washing machine X X

  Television by cable X

  Heater X X

  Oven X X

  Air conditioning X X

  Color television X

Human capital and social security

Household head schooling X X

Spouse schooling X X

Average of grade gap of sons 6-25 years X X

Share of persons in hh afilliated to health contributive regime X X

Labor and demographic

Share of persons in hh working(*stratus) X

Overcrowding: number of rooms/persons X X

Source: Flórez et al. (2008).

 

Appendix 2

Main descriptive statistics for four groups of women by child care mode

[image: image105.emf]a. Married mothers

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Labor participation 0.59 0.49 0.63 0.48 0.33 0.47 0.69 0.46 0.46 0.50

Personal characteristics

Age 34.27 11.25 36.63 10.45 31.85 10.57 37.70 12.71 33.61 11.20

No education 0.06 0.25 0.01 0.09 0.06 0.24 0.09 0.28 0.06 0.24

Primary incomplete 0.19 0.39 0.07 0.26 0.21 0.41 0.15 0.36 0.18 0.39

Primary complete 0.20 0.40 0.08 0.27 0.19 0.39 0.13 0.34 0.17 0.38

Secondary incomplete 0.24 0.43 0.18 0.38 0.25 0.43 0.20 0.40 0.23 0.42

Secondary complete 0.20 0.40 0.21 0.41 0.18 0.38 0.19 0.39 0.18 0.39

Postsecondary 0.12 0.32 0.45 0.50 0.11 0.31 0.25 0.43 0.17 0.38

Households characteristics

Household size 4.99 1.73 4.61 1.54 5.10 1.98 5.12 1.84 5.02 1.88

Number of children under 5 1.20 0.44 1.05 0.23 1.32 0.57 1.20 0.47 1.25 0.51

Children aged 5-12 0.54 0.50 0.48 0.50 0.52 0.50 0.48 0.50 0.51 0.50

Teenagers aged 12-18 0.31 0.46 0.25 0.44 0.30 0.46 0.29 0.45 0.29 0.45

Persons over 65 0.08 0.28 0.07 0.25 0.06 0.24 0.11 0.31 0.07 0.26

Age of the youngest child 2.70 1.09 3.36 0.78 1.41 1.30 1.57 1.26 1.90 1.41

Score in Sisben index 18.14 11.31 35.33 21.31 21.64 15.05 26.44 17.83 23.37 16.59

 Sisben Score Mean in department 23.49 10.33 29.05 12.18 23.95 9.43 26.25 10.71 24.80 10.29

Regional characteristics

Atlantica 0.12 0.33 0.09 0.29 0.07 0.26 0.05 0.21 0.08 0.27

Oriental 0.04 0.21 0.07 0.25 0.10 0.30 0.08 0.27 0.08 0.27

Central 0.07 0.25 0.03 0.17 0.11 0.32 0.07 0.25 0.09 0.28

Pacifica 0.15 0.36 0.04 0.19 0.10 0.30 0.09 0.28 0.10 0.30

Bogota D.C. 0.50 0.50 0.61 0.49 0.41 0.49 0.57 0.50 0.47 0.50

Antioquia 0.04 0.20 0.03 0.18 0.10 0.30 0.06 0.24 0.07 0.26

Valle del Cauca 0.06 0.24 0.06 0.25 0.08 0.28 0.07 0.25 0.08 0.26

San Andres 0.01 0.10 0.03 0.17 0.01 0.10 0.02 0.14 0.01 0.11

Orinoquia 0.01 0.09 0.04 0.19 0.02 0.13 0.01 0.09 0.02 0.13

Regional unemployment rate 10.59 2.36 11.25 1.89 10.35 2.31 10.88 2.23 10.57 2.28

Urban 0.89 0.31 0.98 0.15 0.73 0.44 0.87 0.33 0.81 0.39

N 825 606 2780 615 4826

Childcare Type  HCB Private center Parents Non-parents Subtotal

Variables


[image: image106.emf]b. Single mothers

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Labor participation 0.73 0.45 0.62 0.49 0.57 0.49 0.64 0.48 0.63 0.48

Personal characteristics

Age 41.99 14.99 45.52 15.65 45.35 15.08 45.47 15.40 44.59 15.26

No education 0.09 0.29 0.04 0.20 0.11 0.32 0.10 0.30 0.09 0.29

Primary incomplete 0.24 0.43 0.12 0.32 0.29 0.45 0.24 0.43 0.24 0.43

Primary complete 0.18 0.39 0.15 0.36 0.19 0.39 0.17 0.38 0.18 0.38

Secondary incomplete 0.25 0.43 0.19 0.39 0.21 0.41 0.20 0.40 0.21 0.41

Secondary complete 0.15 0.36 0.19 0.39 0.10 0.30 0.14 0.35 0.13 0.34

Postsecondary 0.09 0.29 0.31 0.46 0.10 0.31 0.14 0.35 0.14 0.35

Households characteristics

Household size 4.62 2.03 4.13 1.61 5.26 2.21 4.58 1.87 4.81 2.06

Number of children under 5 1.19 0.49 1.06 0.23 1.30 0.59 1.15 0.42 1.21 0.50

Children aged 5-12 0.47 0.50 0.37 0.48 0.49 0.50 0.42 0.49 0.45 0.50

Teenagers aged 12-18 0.37 0.48 0.22 0.42 0.39 0.49 0.36 0.48 0.35 0.48

Persons over 65 0.11 0.32 0.16 0.37 0.14 0.34 0.17 0.38 0.14 0.35

Age of the youngest child 2.63 1.10 3.30 0.91 1.25 1.26 1.65 1.29 1.96 1.41

Score in Sisben index 18.59 12.35 31.64 19.62 19.11 13.05 21.51 11.81 21.27 14.47

 Sisben Score Mean in department 23.08 9.43 28.24 11.72 23.39 9.65 25.51 9.88 24.44 10.12

Regional characteristics

Atlantica 0.10 0.30 0.11 0.32 0.10 0.31 0.04 0.19 0.09 0.29

Oriental 0.03 0.18 0.06 0.24 0.07 0.25 0.03 0.17 0.05 0.22

Central 0.06 0.23 0.04 0.20 0.09 0.28 0.08 0.27 0.07 0.26

Pacifica 0.16 0.37 0.07 0.26 0.09 0.29 0.08 0.27 0.10 0.30

Bogota D.C. 0.45 0.50 0.59 0.49 0.43 0.50 0.58 0.49 0.49 0.50

Antioquia 0.09 0.29 0.05 0.22 0.08 0.27 0.07 0.25 0.08 0.26

Valle del Cauca 0.07 0.26 0.03 0.17 0.09 0.29 0.07 0.26 0.07 0.26

San Andres 0.02 0.13 0.02 0.14 0.02 0.12 0.01 0.11 0.02 0.13

Orinoquia 0.01 0.12 0.02 0.14 0.03 0.18 0.04 0.20 0.03 0.16

Regional unemployment rate 10.50 2.35 11.14 2.06 10.52 2.22 10.94 2.23 10.69 2.24

Urban 0.90 0.30 0.99 0.11 0.89 0.32 0.91 0.29 0.91 0.29

N 271 162 463 225 1121

Variables

HCB Private center Childcare Type  Parents Non-parents Subtotal


[image: image107.emf](Appendix 2 … Continuation)

c. Married/single mothers

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Labor participation 0.63 0.48 0.63 0.48 0.37 0.48 0.68 0.47 0.49 0.50

Personal characteristics

Age 36.24 12.72 38.42 12.24 33.81 12.22 39.90 13.89 35.71 12.78

No education 0.07 0.26 0.02 0.12 0.07 0.25 0.09 0.29 0.07 0.25

Primary incomplete 0.20 0.40 0.08 0.27 0.22 0.42 0.17 0.38 0.19 0.39

Primary complete 0.19 0.40 0.10 0.29 0.19 0.39 0.14 0.35 0.17 0.38

Secondary incomplete 0.24 0.43 0.18 0.38 0.24 0.43 0.20 0.40 0.23 0.42

Secondary complete 0.18 0.39 0.21 0.41 0.17 0.37 0.18 0.38 0.18 0.38

Postsecondary 0.11 0.32 0.42 0.49 0.11 0.31 0.22 0.41 0.17 0.37

Households characteristics

Household size 4.90 1.82 4.49 1.56 5.10 2.02 4.97 1.87 4.97 1.92

Number of children under 5 1.19 0.46 1.06 0.24 1.32 0.57 1.19 0.45 1.24 0.51

Children aged 5-12 0.53 0.50 0.46 0.50 0.52 0.50 0.46 0.50 0.50 0.50

Teenagers aged 12-18 0.33 0.47 0.25 0.44 0.31 0.46 0.31 0.46 0.30 0.46

Persons over 65 0.09 0.29 0.09 0.28 0.07 0.25 0.13 0.33 0.08 0.28

Age of the youngest child 2.68 1.09 3.35 0.81 1.38 1.29 1.60 1.26 1.91 1.41

Score in Sisben index 18.31 11.64 34.30 20.87 21.26 14.80 25.13 16.50 22.95 16.19

 Sisben Score Mean in department 23.42 10.14 28.80 12.14 23.84 9.44 26.03 10.46 24.71 10.25

Regional characteristics

Atlantica 0.11 0.32 0.10 0.30 0.08 0.27 0.04 0.20 0.08 0.27

Oriental 0.04 0.20 0.07 0.25 0.09 0.29 0.07 0.25 0.08 0.27

Central 0.07 0.25 0.03 0.18 0.11 0.31 0.07 0.25 0.09 0.28

Pacifica 0.15 0.36 0.05 0.22 0.10 0.30 0.09 0.28 0.10 0.30

Bogota D.C. 0.48 0.50 0.60 0.49 0.41 0.49 0.57 0.50 0.47 0.50

Antioquia 0.05 0.22 0.04 0.19 0.09 0.29 0.06 0.24 0.08 0.26

Valle del Cauca 0.07 0.25 0.06 0.23 0.09 0.28 0.07 0.25 0.08 0.27

San Andres 0.01 0.11 0.03 0.16 0.01 0.10 0.02 0.13 0.01 0.12

Orinoquia 0.01 0.09 0.03 0.18 0.02 0.14 0.02 0.13 0.02 0.14

Regional unemployment rate 10.55 2.37 11.19 1.95 10.35 2.30 10.89 2.24 10.57 2.28

Urban 0.89 0.31 0.98 0.14 0.75 0.43 0.88 0.32 0.83 0.38

N 1124 794 3334 859 6111

Source: Author's calculations based on ECV2003

Variables

HCB Private center Parents Childcare Type  Non-parents Subtotal


[image: image108.emf]d. Non-mothers

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Labor participation 0.41 0.49 0.47 0.50 0.31 0.46 0.49 0.50 0.38 0.49

Personal characteristics

Age 25.98 15.18 27.31 14.66 24.83 14.52 26.87 15.65 25.73 14.90

No education 0.05 0.22 0.02 0.15 0.05 0.22 0.04 0.19 0.04 0.21

Primary incomplete 0.11 0.31 0.06 0.24 0.16 0.36 0.10 0.30 0.13 0.33

Primary complete 0.11 0.31 0.09 0.29 0.14 0.35 0.09 0.28 0.12 0.33

Secondary incomplete 0.35 0.48 0.29 0.45 0.33 0.47 0.31 0.46 0.33 0.47

Secondary complete 0.24 0.43 0.20 0.40 0.20 0.40 0.24 0.43 0.21 0.41

Postsecondary 0.13 0.34 0.34 0.47 0.12 0.33 0.23 0.42 0.17 0.38

Households characteristics

Household size 6.56 2.20 5.90 2.12 7.14 2.53 6.48 2.07 6.76 2.38

Number of children under 5 1.20 0.48 1.07 0.25 1.41 0.71 1.25 0.52 1.30 0.61

Children aged 5-12 0.52 0.50 0.40 0.49 0.56 0.50 0.49 0.50 0.52 0.50

Teenagers aged 12-18 0.60 0.49 0.47 0.50 0.62 0.48 0.52 0.50 0.58 0.49

Persons over 65 0.23 0.42 0.20 0.40 0.20 0.40 0.24 0.43 0.21 0.41

Age of the youngest child 2.61 1.08 3.33 0.79 1.25 1.28 1.60 1.27 1.82 1.41

Score in Sisben index 18.12 12.60 32.42 20.16 19.95 14.25 23.50 15.25 21.84 15.64

 Sisben Score Mean in department 22.75 10.47 27.87 12.50 23.01 9.24 25.69 10.47 24.07 10.30

Regional characteristics

Atlantica 0.18 0.38 0.14 0.34 0.10 0.30 0.03 0.16 0.10 0.30

Oriental 0.04 0.20 0.06 0.24 0.08 0.27 0.05 0.22 0.06 0.25

Central 0.04 0.20 0.03 0.17 0.09 0.29 0.08 0.26 0.07 0.26

Pacifica 0.17 0.38 0.09 0.28 0.13 0.33 0.11 0.31 0.13 0.33

Bogota D.C. 0.45 0.50 0.55 0.50 0.38 0.48 0.58 0.49 0.45 0.50

Antioquia 0.05 0.21 0.04 0.20 0.09 0.29 0.07 0.25 0.07 0.26

Valle del Cauca 0.06 0.25 0.06 0.25 0.09 0.29 0.07 0.25 0.08 0.27

San Andres 0.01 0.07 0.01 0.07 0.01 0.11 0.01 0.09 0.01 0.10

Orinoquia 0.01 0.09 0.02 0.13 0.03 0.17 0.02 0.14 0.02 0.15

Regional unemployment rate 10.55 2.31 11.06 2.03 10.23 2.30 10.84 2.32 10.50 2.29

Urban 0.90 0.30 0.99 0.12 0.77 0.42 0.91 0.29 0.85 0.36

N 771 539 2192 791 4293

Source: Author's calculations based on ECV2003

Childcare Type 

Variables

Non-parents Subtotal HCB Private center Parents


Appendix 3
Determinants of labor participation using instrumental variables
[image: image109.emf]VARIABLES

MARRIED 

MOTHERS

SINGLE 

MOTHERS

MARRIED / 

SINGLE 

MOTHERS

NON-

MOTHERS

ALL WOMEN

Childcare types

CCHCB 0.481 -0.058 0.523 -0.700 0.096

(0.350) (0.627) (0.362) (0.952) (0.759)

CCPC 0.572 -1.232 1.635 -0.326 0.596

(1.518) (1.564) (2.580) (0.950) (1.272)

CCNP 0.262 -0.032 0.356 -1.813 -0.419

(1.099) (1.982) (1.487) (2.269) (2.434)

Personal characteristics

Age 0.027*** 0.024** 0.028** 0.039*** 0.037***

(0.009) (0.011) (0.013) (0.004) (0.002)

Age squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)

Primary incomplete 0.011 -0.001 0.014 0.133* 0.024

(0.126) (0.104) (0.139) (0.076) (0.125)

Primary complete 0.003 0.025 0.001 0.135* 0.020

(0.130) (0.118) (0.159) (0.077) (0.164)

Secondary incomplete 0.036 0.071 0.025 0.152 0.024

(0.158) (0.132) (0.187) (0.114) (0.119)

Secondary complete 0.066 0.173 0.011 0.294** 0.114

(0.187) (0.117) (0.253) (0.145) (0.092)

Postsecondary 0.154 0.317 -0.019 0.373* 0.157

(0.338) (0.257) (0.498) (0.195) (0.175)

Households characteristics

Household size 0.023*** -0.031 0.004 -0.011 -0.000

(0.009) (0.038) (0.015) (0.014) (0.007)

Number of children under 5 in hh -0.063 0.049 -0.070 0.026 -0.010

(0.062) (0.094) (0.113) (0.060) (0.112)

Children aged 5-12 -0.027 0.048 0.012 0.020 0.007

(0.021) (0.041) (0.025) (0.043) (0.018)

Teenagers aged 12-18 -0.023 0.052 0.021 -0.092** -0.018

(0.023) (0.091) (0.021) (0.046) (0.024)

Persons over 65 -0.002 0.092 0.041 0.066 0.043

(0.078) (0.180) (0.113) (0.086) (0.116)

Age of the youngest child -0.055 0.122 -0.160 0.039 -0.060

(0.148) (0.162) (0.260) (0.100) (0.134)

Score in Sisben index 0.008 0.006 0.003 0.011 0.007

(0.008) (0.016) (0.008) (0.008) (0.007)

Score squared in Sisben index -0.000 -0.000 -0.000 -0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000)

Score cubed in Sisben index 0.000 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000)

 Sisben score mean in department

0.001 0.003 0.000 0.003 0.001

(0.001) (0.003) (0.002) (0.002) (0.001)

Regional characteristics

Atlantica -0.067 0.212 0.141 -0.161 -0.015

(0.059) (0.427) (0.396) (0.176) (0.187)

Oriental 0.042 0.030 0.077 0.028 -0.005

(0.384) (0.314) (0.256) (0.158) (0.132)

Central -0.051 -0.222 -0.126 0.115 -0.149**

(0.659) (0.168) (0.104) (0.401) (0.059)

Pacifica 0.149 0.000 0.000 0.317 0.000

(0.680) (0.000) (0.000) (0.459) (0.000)

Bogota D.C. 0.000 0.224 0.447 0.000 0.217

(0.000) (0.265) (0.948) (0.000) (0.719)

Antioquia -0.116 0.024 0.206 -0.111* 0.026

(0.103) (0.265) (0.690) (0.064) (0.464)

Valle del Cauca 0.061 -0.065 0.183 -0.011 0.046

(0.349) (0.165) (0.424) (0.142) (0.243)

San Andres 0.022 0.021 0.020 -0.054 -0.001

(0.425) (0.195) (0.173) (0.251) (0.140)

Regional unemployment rate -0.004 -0.080 -0.097 0.030 -0.058

(0.118) (0.056) (0.143) (0.079) (0.108)

Urban -0.002 0.121 -0.101 0.171 0.015

(0.097) (0.244) (0.183) (0.205) (0.092)

Constant -0.172 0.689 0.938 -0.583 0.284

(1.016) (0.890) (1.761) (0.552) (1.526)

Observations 4825 1121 6110 4292 10402

F-statistic

R-squared 0.112

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Source: Author's calculations based on ECV2003
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� Although the inverse relation can also arise, this study focuses on how childcare affects labor supply (Michalopoulos, C., et al. 1992, Balu and Hagy 1998). 


�Other activities like studying, home production and leisure also compites with time allocated to childcare. 


� A third reason mentioned by Blau (2000) is the market imperfection. There is imperfect information available to parents about quality of care because of two aspects: consumers are not perfectly informed about the identity of all potential suppliers and the quality of care offered by any particular supplier identified by a consumer is not fully known. However, it can be considered that the relevance of this market imperfection arises because childcare is precisely a merit good.


� However, if the access to or the subsidy of childcare is made through means test, individuals can be encouraged to work less (or at least to declare work or income levels lower than they really are) for being eligible for the program. This situation is very common in most of the welfare programs.  


� Although one of the main government goal providing or subsiding childcare is usually increasing the employment rate (defined as the ratio occupied/working age population) of certain population groups, in practice the effect on participating labor rate (labor force/working age population where labor force includes occupied as well as unemployed people) will depend on to which group the policy is driven. If the target group is who are already working, the participating rate can remain constant although the number of hours worked can increase. If the target group is who are inactive, the participation rate can increase but the effect on employment will depend on either the individuals effectively get a job (with increases in employmet rate) or she/he does not (with a constant employment rate but with an increase in unemployment rate).


� Based on Pencavel (1986).


� It is possible that other women in household are caregiver; for example, sisters, and the grandmother. Equally, the structure can be extended to the unitary or collective family models.


� The perception of quality is the perceived by the parents or the suitable informant.


� Children under five are also taken into account but they are not the main group of analysis. However, in both chapters, most of the analysis is made in reference to the childcare type used by household for the youngest child under five. This information is obtained from the module of childcare.





� This definition of working age population is not strictly equal to the official one. For the Statistic National Office in Colombia the working age population for rural areas also includes individuals from 10 years old.


� It is a possibility, or maybe an approximation, because in the survey utilized in this study, the Living Standard Survey for 2003 (ECV2003), childcare does not appear as an explicit reason restricting the willingness to work. This appears immersed within the category called “family responsibilities”, which is much wider. 


�  A higher labor participation of mothers is also present in households without children.


� In this section, we use employment rate instead of labor participation rate because in the latter the unemployed women are included. This labor condition does not allow to clearly see the effects of childcare since these women are in their homes caring their children. In fact, the tendencies of employment rate are similar to the labor participation rate; the unique difference is the scale.


� This category is labeled HCB because of the name of the main public provider, as it will presented below.


� Perhaps the informal option most similar to formal one is the baby sitter because there can be arbitrate a labor contract. But even in that case, this kind of service lacks of the special infrastructure that formal one has.  


� Since within a household there may be more than one child and, consequently, more than one childcare mode, women are classified according to the childcare mode of the youngest child because he/she requires more time than the others. 


� So, it is not possible to determine why a household chooses, for example, parents rather than non-parents. Likewise, fron ECV2003 it is not possible to know why HCB is chosen rather than PC. 


� However, there are costs other than monetary ones which can be important when households are choosing a childcare service. For example, the stigma of participating in a public program, as mentioned earlier. 





� The ECV2003 does not ask on fees for the non-parents childcare mode.


� In spite of the denomination, the leader of a HCB can also be a man. Nevertheless, their participation is almost zero. According to ICBF of 77.695 leaders in 2003-2004, only 193 were community fathers


� The program is executed by contractor entities in charge of distribution of food, teaching materials, etc., with money transferred by ICBF. These can be ONG and other type of community organizations.


� This figure differs from some official reports. For example, in the public monitoring system, Sigob, ICBF reports 954.088 children assisted. A reason can be the entity considers the maximum capacity of each home , which is not necessarily exact (Peña-Parga and Glassman 2004). 


� Law 89 of 1988.


� Act 18 of July 11, 2000 issued by ICBF.


� However, the average payment reported by the households in the ECV2003 (US$4) overpasses these maximum amounts in the participation quota. It can be due to some community homes can have their own fee arrangements.





� The kinship in the survey is with respect to the head of household. Therefore, the kinship is not the most accuracy indicator when women is not the head of household or when the youngest child is not son or daughter of the head of household. However, this is the approach closest to capture, for example, who is a mother and who is not.   


� 65% of the women in this group are daughters. It can mean that there a high probability that women in this group are sisters of the child under five. The second biggest proportion correspond to daughters-in-law  (7%) followed by granddaughter (4%). 


� This definition of working age population is not strictly equal to the official one. For the Statistic National Office in Colombia the working age population for rural areas includes persons from 10 years old.


� In econometric estimations, non-expanded data are used instead of expanded data which were used in the Chapter 4. For this reason, figures can be different even for the indicator of labor supply. 


� Other instruments were also used but were excluded due to their low explanatory power of the different modes of childcare, especially of CCHCBi.


� The Index score of the children is the same for all household members. Therefore, it takes the value of 1 for those women scoring equal or below the cut-off point (22 (32) for urban (rural) area; or belonging to the levels 1 and 2 of Sisben) and the value of 0 for those scoring above it.


� Largely in the sense of the condition of using that Sisben index for targeting was either ideally or priority used in the HCBs but not mandatory.


� It can also come up with some possible inclusion errors, but there is not way of corroborating.


� A similar instrument was used by Tekin (2004) in the United States for the case of single mothers.


� Two of the three coefficients in the second stage of the test are significant at 10%. However, the three are not jointly significant with the F-statistic.    


� The results using instrumental variables are shown by illustration in Appendix.3  
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