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ABSTRACT

We analyze the effect of child care costs on households’ behavior in Kenya. For
households with children three to seven years of age, we model mothers’
participation in paid work, participation in paid work of other household
members, households’ demand for education for school-aged children, and
households’ demand for child care. We find that high costs of child care
discourage households from using formal child care and have a negative effect on
the level of mothers’ participation in market work. The costs of child care and the
levels of mothers’ wages influence school enrollment of older children. The
effect of these factors on boys’ and girls’ schooling is different, however. While
an increase in mothers’ wage raises school participation of boys, it reduces the
school enrollment of girls. Higher prices of child care have no significant effect
on boys’ schooling but significantly decrease girls’ probabilities of being at
school.
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1. Introduction

The number of Early Childhood Development (ECD) centersgrew very fast since Kenyagained its
independence in 1963. While only a small proportion of children were enrded in ECD centersin
early 60's, 20 thousand ECD centers provided day care and prepared for primary school over 1
million childrenthreeto sevenyearsold (about 20 percent of the childreninthisage group) in 1995.
The number of child carefacilities reached 23,690 by the end of 1999. The labor market dynamics
in this period was characterized by increasing rates of involvement of women in the outside-home
work, migration of poor landless households to the urban areas, and rising proportion of women in
industry.

Thegovernment’ sannual expenditureson ECD programs can exceed itsexpendituresfor one
year of primary education, according to vari ous estimates in developing countries (Wilson 1995).
Such expensiveinvestmentsin small children compete for resources with many other programsand
projects, and it isimportant to provide policymakers with information to judge the benefits of these
investments (Gaag and Tan 1999).

Theeffectivenessof investmentsin ECD programsisoften estimated based on improvements
in the future produdivity of ECD graduates. Growing evidence from diverse cultures shows that
most ECD programs of relatively good quality have meaningful short-term effects on cognitive
ability, early school achievement, andsocial adjustment (Hayes, Palmer, and Zaslow, 1990).2 These
direct improvements in child outcomes are the benefits that policymakers usually consider when
making decisions about public investmentsin ECD. At the sametime, the availability of affordable
ECD facilities may offer indirect benefits (Myers 1996). Among these are increased participation
of mothersin market work and increased school participation of older siblings (usually younggirls)
who are freed from the child care chores. The impact of these benefits on the welfare of households

with small children could be substantid.

2 There is also increasing evidence that interventions can produce medium- tolonger-run effects
on school achievement, special education placement, grade retention, disruptive behavior and
delinquency, and high school graduation (Reynoldset al. 1997).



Research in developing countries indicates that females, othe than the mother, especialy
young daughters, act as providers of free child care, releasing mothers for market work (Pitt and
Rosenzweig 1990; Wong and Levine 1992; Tiefanthaler 1997 ; Connelly, DeGraph, and Levinson
1996; Deutsch 1998). Psacharopoulos and Arrigada (1989) found a significant negative effect of
presence of younger siblings on school attendance of older children in Brazilian households. In
Salvador, girls missed more school than boys becausethey weremore often stayed hometo helpwith
chores (Bittencourt 1979). Deolalikar (1998) found significant differencesin girls' (but not boys')
primary and secondary enrollment by the presence of children under three in the households in
Kenya. The author reportsaparticularly strong effect for girls of secondary school age. Conditional
on the other determinants of enrollment, the probability that a girl aged 14-17 is enrolled in
secondary school is reduced by 41 percent if there is a child under three years of age in the
household. The corresponding effect for boysisonly 5 percent. These results suggest that when the
market child care services are unavailable, owing to high cost or a lack of facilities, older siblings
are more likely to provide child care.

Todateonly afew studies—for example, Connelly, De Graph, and Levinson (1996), Wong
and Levine (1992), Lokshin (1999) — have researched the relationship between child care and
women’ slabor market activity in developing or transitional countries. Nearly all of these found that
the price of child care has nontrivial effects on women’s work patterns.

Present research aims at advancing the understanding of theinterdependency of households’
labor supply decisions, child care arrangements and schooling. We develop a simple theoretical
framework of household utility maximization that yields empirically testable implications for the
relationship between the price of child care and household behavior. We test these hypotheses by
jointly estimating a system of reduced-form equations of thehousehold demand for quality of child
care, schoolingfor older boys and girls, and lasure of the mother and other household members.

The estimation resultsreveal that mothers decisions to participate in the labor market are
sensitive to wages and child care costs. Higher available wages encourage them to work outside of
their homes, while high-cost child caresuppresses matemal employment. Households' decisionsto
enroll young children to ECD programs are found to be quitesensitive to the cost of care: High-cost

child care discourages use of ECD centers. Resultsalsoreveal that maternal wage rates and cost of



care for young children affect school enrollment of school-age children. The influence of wages
availableto the mothers on demand for schooling isexpected through acombination of incomeand
substitution effects. We show that the resulting effects differ for boys and girls. Anincrease in
mothers' wage raises school participation of boys, e.g., income dfect dominates the substitution
effect. Higher mothers wages, however, depress girls school enrollment indicating that girls
substitute mothers in home production. Higher prices for child care have no significant effect on
boys schoding and significantly dearease the number of girls at schod.

The paper is organized as follows. Section 2 introduces the data, section 3 describes the
system of early childhood devel opment centersin Kenya and patterns of women’ slabor supply and
presents descriptive statistics on the main outcomes of interest and their factors of influence.
Sections 4 and 5, respectively, show the development of the theoretical model, give details of the
empirical model, and discuss the conceptual issues involved in estimating a consistent model of
householdchild care choice, schoolingand labor supply. Section 6 presentsand di scussesestimation
and simulati on results. Section 7 concludes with adiscussion of the findings and their implications

for the policymaking.

2. Data

The data for this research come from two sources. The 1994 Kenya Welfare Monitoring Survey
(WMS II) that provides information on 10,860 households (59,200 individuals), including about
6,624 householdswith children between agesthree and seven. The survey isbased on the multistage
sampling framework drawn by the Kenya National Sample Survey and Evaluation Program and
collected by the Central Bureau of Statistics and the Planning Unit of the Ministry of Planning and
National Development® The survey instruments include questions on household income and
expenditures, employment and wages, education, health and child outcomes. These dso yield data

on the modes of child carearrangements, and formal child care expenditure. A drawback of the daa

3WMS || was designed to cover the remote and low-density northen districts but had limited
success in getting information in thoseareas. See Figure 1 for a map of population points where
responses weresolicited. For afuller description of the sampling method see Dalalen (2000).



released for the present analysisis the unavailability of the urban-rural indicator. The most recent
estimates indicate that 26 percent of the total population lived the urban areasin 1992 (TheWorld
Bank [1997]).

The Kenya Early Childhood Development Centers Survey (KECDCYS) survey of child care
facilitieswas commissioned by the World Bank and collected by theKenyan Ministry of Education
in 1995. The survey covered more than 800 child carefacilitiesin 17 didricts and urban centersin
Kenya, representing urban, pastoralist, and other rural areas. KECDCS is based on a stratified
random sample that represents centers from all types of sponsorship in the country. The survey
instrument collected information on the cente’s location, enrollment, operating expenditures,
financia status, and facilities for the last year. Data on the characteistics and salaries of teaching
and non-teaching staff, the extent of turnover, and child feeding practices were collected. For more
information about the sampl e sel ection procedure and descri ptive stati stics of the sampl e, see Mukui
and Mwaniki (1995).

There is no direct way to match these two surveys. However, WMS Il provides exact
geographical coordinatesfor most householdsin the sample, and the addresses of the surveyed child
care facilities were registered in KECDCS. The geographic coordinates of the towns in which the
ECD centersarelocated were determined using agazetteer mantained by the U.S. National Imagery
and Mapping Agency.* The same source was used to identify the location of some of thehouseholds
for which no location information was available in the survey. We identified the administrative
district in which each household and ECD center is located by using a so-called point-in-polygon
operation in a geographic information sysem.

3. Overview: patterns of female labor supply and ECD system

Nearly all women with small (3-7 years of age) children work, and more than half of them (53

percent) work for wages, according to the WMS Il. Rura “for cash” femae workers find

* The information is available at http://164.214.2.59/gns/html/index.html. The digital map of
Kenyan distrids that we used was produced by the International Livestock Research Institute in Nairobi,
Kenya



employment as casual |aborers on the tea, coffee sisal, and sugar plantations, as tenders of cash
crops or food crops of their wealthier neighbors, and at the various rural enterprises. Urban low-
skilled women earn cash as domestic servants, petty traders or small -scaleretail traders. Women
with more skills tend to be employed in garment making, sales, clerical work, teaching and health
services (Stichter 1990). Clearly, some market activities are more relaxed about bringing children
to work than the others. While it is quite possible that children accompany mothers while they do
certain subsistence activities, (e.g., tendering their own food crops) or do house work, it isnot usual
for children to accompany mathers working as paid laborers or formal-sector workers.

Wedefinelabor market statusbased onindividuals' earnings. Individudswhoreported wage
or salary earningsare classified as*working in cash occupations’, henceforthworking or employed.
The employment rates of individualsfrom the different agegender groups by the presence of small
children are presented in Table 1. The labor force participation rates of women with children are
lower than they arefor other population groups. Rates of male employment are significantly higher
that the rates of female employment across all age groups. About 70 percent of men in 26-35 years
age category work, compared with only 33 percent of women with children and in the same age
category. Therate of market work declines with age among both men and women: 54 percent of all
men and 25 percent of all women older than 46 years work outside home.

A household’ s decision about its members’ labor supply isinfluenced bytheir productivity
at home and in the labor market. Small children require care, and mother’ s productivity at homeis
in many cases higher than her potential return from outside work. Table 2 shows the proportion of
mothers working in cash occupations by the number of children zeroto six yearsold and by age of
the mother. For all age groups the percentage of working mothers declines with the number of small
children in the household. The employment rate of young mothers (ege 18 to 25) is lower than the
employment rate of the mothersfrom older age groups. Most economically active are 26- to 35-year-
old mothers. Among them the rate of employment reaches 46 percent for women with one child,
which is comparable to or higher than the proportion of working women with no children. In

households with four or more children below age six, only about 25 percent of motherswork for a

wage.



Other than the mother adult household membersmay partid patein househol d production by
substituting her as child care providers. Table 3 showsthe probability of ECD centers participation
across households with different number of elderly members. The data indicate that the more
members of older age are present in the household, thelesslikely are the preschool-aged children
to attends acenter. Another alternative for the householdsto carefor their children are ECD centers.

Typicaly, ECD centersprovideday careand early educationto children 3to 7 yearsold. The
first privately run preschools in Kenya appeared in the 1940s, catering exclusively to the European
and Asian communities. Later, day care centers became established on coffee, tea, and sugar
plantation and in urban centers. The expansion of preschool shappened after independencein 1963.
In the mid-1990s the majority of ECD centers in Kenya functioned as community-operated
programs. The other types of early education and care centers were established and run by religious
organizations, privateindividual sand companies, plantations, estates, NGOs, and locd authorities.
Altogether, they represent about 40 percent of dl centersin the country.

Anorganized curriculumfor K enyaECD centerswas not established until thelate 1980s. By
the mid-1990s, the central government assumed responsibility for training preschool teachers,
supervising and inspecting preschool programs, and developing alocality-specific curricdum. All
but the local govemment-run centess rely heavily on fees for paying their day-to-day operaing
expenses. The mgarity of ECD funds are spent on teacher salaries.

The prices charged by ECD programs vary considerably. Fees are not set nationally, but
rather by village or urban dwelling parent-teacher associations. Fees vary depending on the quality
of preschools. Centers that employ more educated teachers, have smaller classes, and provide food
and other enhancing activities charge higher fees (Glinskayaand Garcia 1999). Land, buildings,
furniture, and teaching and playing materials are donated by churches, locd authorities, and parents

themselves.

4. Theoretical model

The analysis applies to households with children 3-7 years of age. We assume that there are two

forms of child care available to househdds in Kenya: free child care that can be provided by the



mother, by other adult household members, or provided by older siblings, and paid child care
provided by ECD centers. For households with children and two parents, the husband is considered
a potential provider of free child care. In a household with a single mother who has no relatives
living with her, it is assumed that any informal child careis provided by children themselves or
relatives who live outside the household.

Thetheoretical model used in this paper isbased on the assumption that household members
make choices about thar consumpti on of child carequality, quality of children’s schooling, market
goods, and leisure. A househdd's decisions about the quality of child care and education for its
children and about the amount of time each member of the household can work aremotivated by the
desire to achieve the highest level of household welfare.

The model is made tractable through a number of simplifying assumptions. First, it is
assumed that children require continuous care. Second, the household structure and the number of
children are assumed to be exogenous’. Third, it is assumed that household members derive utility
from the quality of child care they choose This utility is represented by the discounted value of a
potential improvement in children resulting from a higher qudlity of child care or by the current
utility of the family knowing that their children arein competent hands. Fourth, it is assumed that
household members derive utility from the education of children of school age. This utility may be
thought of as benefitsthat parents receive from well-educated children in the form of, for example,
support in old age and the satisfaction of having educated children. Fifth, we assume that the total
time availableto children of school age can be divided into time spent caring for younger siblings
and time spent on schooling. Sixzh, it isassumed that mothers spend al their freetime on child care
—that is, the mother’ s leisure time equals the time she spends caring for children.

In the one-period utility maximization problem the household chooses its consumption of
aHicksian composite good G, the quality of child careQ, the quality of education S, theleisuretime

of the mother L,,, and the | eisure time of other household membersZ, subject to its budget and time

> Thisis arestridive assumption. However, Blau and Robins (1988) and Conelly, et. al. (1997),
showed that treating fertility decisions as endogenous does not change inferences about household child
care modes and household members' |abor force participation decisions.



constraints. The household utility function is assumed to be twice continuously differentiable and
guasi-concave:

Max U = U(Ly, L. G, @, 5). (1)
Thetotal quality of child care Q isafunction of the exogenous quality of the child care provided by
the mother Q,,, the exogenous quality of care provided by siblings Q,, the quality of child care
purchased on themarket 0, and the exogenous quality of child care provided by relaives O,

Q=0 Lo @, O, T, ©,. T.), such that Q" >0 and Q" <0 (12)
where T, is the time other household members spend on child care and 7, is the time that older
siblings spend on child care.

The education production function is defined to be a continuous, twice continuously
differentiable function S of the time children spend at school:
S=5(0-T,,), such that 5" >0 and 5" <0 (13)
The budget constraint includes total household expenditures on child care as a function of the
number of children in the household, the per-unit quality price of child care, the quality of formal
care, and the time children spend in care:

G=E+W,H,+W,H,-NFC,(H,-T,-T,), (14)
where E is the exogenous nonwage household income, H,, is mother’ stime at work, H, isthe other
household members work time, N is the number of children ages three to seven years old in the
household, P, isthe exogenous price per unit of quality of formal child care, IV, isthe market wage
available to the mother, 7, is the market wage available to the other household members, and the
price of the composite good G is taken as a numeraire.

Finally, under theassumption that childrenrequire constant care, themodel specifiesthetime

constraints affecting the mother, the other household members, and the children:

L+H, =L +H +T7, =5+T =1 (1.5)
H -T,-T 20 (16)
0=<T,H,T,5L,L H =1 (17)

The household simultaneously solvesits utility maximization problem for an optimal consumption

of all goods that enter into the household utility function.



The structural form household demand equations can be derived from the first-order
conditions (FOC) of the household utility maximization problem (1.1-1.7). Solving the FOC with

respectto L,, L, T, T, and Q,, the reduced-form demand system for child care and schooling, the
mother’ slabor supply, and thelabor supply of other household memberscan bederived asafunction
of the exogenous variables. The derived reduced-form demand functions are then:
H,=H,0W,W,E,B,) Q=0QW,W,ERPE,)
5=30W,,W, E,P,) H,=H(W,W,EZL,) (18)
The next section devel ops an empirical model and discusses specifications for possible estimations

of the household demand systems
5. Empirical model and specifications

We specify alinear approximation of the system of household demand equations (1.8). They are
(substituting H,, O, S, and H, on four variables D, s):

D' =X + oy B + g W, + e, + 55 i=1..4, (2.1)
where X is a vector of explanatory variables, B and «’s are vectors of parameters, and €, is an
equation-specific disturbance. We separate wages and child care price from other explanatory
variables in equation (2.1) because we use predicted values (hat on the top) for these variables
obtained from thedifferent estimations.

Theerror termse, of equation (2.1) arelikely to be correlated. Examples of such correlation
may be the unobserved presence of mothers’ siblings in the area of residence or the existence of
neighbor-hel p groups, that while uncorrelated with the explanatory variables, can have an effect on
all outcomes of interest. Unobservable taste for education may influence both household decision
for schooling and for the partidpation in the ECD programs.

In the data we do not observe actual household demand. What we do observe are the binary
indicators (demand index fundions) that correspond to the latent demand variablesand are in the
form:

D=1 D/ >0
D, = 0 otherwise, i=1.4 {2.2)



There are several options for estimating the system of equations (2.2). These range from ordinary
least squares to estimating the fully simultaneous system of equations when each equation in the
systemincludesasexplanatory variablesthe dependent variablesfrom the otherthree equations. The
firsttwo methodswe describe below fall into acategory of unconditional demand estimators, asthey
estimate demand for every good unconditional on other choices, while thelast method estimates a
conditional household demand system.

The simplest estimations of the demand system can be obtained by using binary technique
—for example, alinear probability model or binary probit estimation. However, thismethod imposes
an assumption of independence of the error terms between the system of equations (2.1). The
coefficientsestimated by four independent probitswill be unbiased but inefficient in ageneral case.

It is possible to estimate the household demand system by specifying ajoint distribution of
the error termsin (2.1). For example, under an assumption of joint normality of the distribution of
error terms, the system of equations (2.1) can be estimated by Full Information Maximum
Likelihood.

Finaly, the structural form of the household demand system can be estimated asa system of
simultaneous equations, a so-called conditional demand system. This approach, however, presents
two mgjor problems. Frst, it is very hard to find and to justify a choice of idertifying variables.
Second, in the case of the fully simultaneous system of equations with binary dependent variables,
there exists a problem of logical consistency (see, for example, Maddala 1983, p. 214) that makes
itimpossibleto estimatethis system of equati onswithout imposing restrictive assumptionsthat may
have no economic interpretation.

Thus, the best estimation method in this situation is the estimation of the reduced-form
household demand system under an assumption that all error termsin equations (2.2) are correl ated.
For estimation we use the Semi-Parametric Full Information Maximum Likelihood (SPFIML)
method developed by Laird (1978), and Heckman and Singer (1984), and applied to simultaneous
equations by Mroz and Guilkey (1992), and Mroz (1999). The method allows usto estimate the
system of simultaneous binary equations without specifying an exact functional form of the joint

distribution of the error terms e, and approximating these distribution non-parametrically. The

10



method should provide more efficient estimators than FIML in a gengal case and is far less
computationally expensive.

To account for possible error correlations we impose a factor structure on the disturbances
in equations (2.1):

g = + oV, + 2V, +pV,s i=1.N, j=1.4 (23)
where i is ahousehold index, j is an equation index, N is a total number of observations, v/, isan
independent extreme value error. V,, V,, and V; are common factors among the equations. These
factors are unobservable variables that influence the choices made by households and that are
uncorrelated with the explanatory variables. ¢/;, ¢/,, and o/, are factor loadings that represent the
effect of agiven factor in each equation. We introduce a three-factor structurefor a system of four
equations to account in the most unrestricted form for the possible sources of heterogeneity in the
disturbances (Anderson and Rubin 1956).

We assume that the distributions of the v'sin equations (2.2) may be approximated by the

following step functions:

K
Pr(¥,=v,)= B, B 20a1d 3 B =1 (24)
=1
L
Pr(l, =v,)=F, Fz0and 3 £ =1 (2.5)
=1
M
PrilV, =v,,)=F,. F,20and > £ =1 (2.6)
nel

wherev’ sarethe points of support in the distribution of the factors, P’ sarethe probabilitiesthat the
factorstakevaluev, and K, L, and M are the numbers of points of support of the distribution of each
factor.

Then the likelihood function describing the mother’s labor force participation decision,
younger children’s child care mode, older children’s school paticipation, and ather household
members’ work decisonsisgiven by:

3= ZN: Log<§ B{ : 3{% Pm[ﬁpﬁx (xxbxlvk,v;,vm)]H> (2.5)

1= k=1

11



where the probability terms, denoted by PR?(.), are the cumulative distribution functions for every
demand index function conditional onthecommon factors, and N isthetotal number of observations
in the sample.

Choosing a priori numbers of points of support K, L, and M, the log-likelihood function &
iIsmaximized over B’s, p’s, P’s, and v's. For identification purposes, the two points of support for
both factors are normdized to equal 0 and 1, respectively.® The number of points of support is
increased until the dfference in the log-likelihoods of consequent maximizaions satisfies the
convergence criteria. The variance-covariance matrix © of the estimated coefficients in the model
(2.1-2.2) is estimated by approximating the asymptotic covariance matrix by so-called “ sandwich”

estimator (see, for example, Davidson and MacKinnon 1993, 263).

Dependent variables

Summary statistics of binary outcomesin the system (2.1) are presentedin Table 4. These statistics
arecalculated for the sampl e of householdswheresmall children are present. The definition of these
variablesis as follows.

Mother’s work status: A household where a female who is the mother of preschool-aged
children reported receiving cash earnings is defined as the one with aworking mother. More than
half of all households with small children have working mothers.

Use of child care facilities: A household where at | east one out of the children aged three-to-
six yearsisattending an ECD center is classified as a household that uses paid child care facilities.
About 18 percent of households use child care facilities as aform of day care for their children.

School participation: Theindicator dummy variableisequal to 1 for the households where
al children of a school age are at school; otherwise this dummy variable is equal to 0. About a
guarter of Kenyan households haveat least one schod-age child not in school.

Work status of the other household members: A household is classified as having “other

working household members” if at least one adult reported working for cash. Seventy-five percent

® The functional forms for the normalization of probability weights, the pointsof support for the
likelihood function (7) and a description of theconvergence criterion are givenin the Appendix.

12



of households are dassified as households with working “other members’ according to this
definition.

Explanatory variables

The definitions and descriptive statistics for the explanatory variables in the system of equations
(2.2) are presented in Table 4. Severa key variables of interest are discussed in detail below.

Price per quality unit of child care (P,): We identify the effect of child care prices on
househol d behavior through district-level differencesin theseprices. There are two main sources of
information about the child care prices. First, on the household level, information about total
household expenditures on child care for thelast monthisavailablefromthe WM SII. Second, fees
charged by day care facilities were reported in the facility questionnairecollected in KECDCS.

Ideally, wewould like to have child care prices from the ECD centersthat are in the choice
set of every household. Neither source of prices provides us with such information. The household
expenditure on child careisendogenousto thechild care prices and represents the priceinonly one
child carefacility, chosen by the household. The child carefacility survey clearly doesnot cover all
ECD centersin aparticular area, and only about 75 percent of thedistrict surveyed by the household
survey is covered by the facility survey. In this research we use both approaches to child careprice
estimation and compare the results based on the different measures.

Estimating care prices from the household expenditures on child care, we, following Blau
and Robins (1988), Blau and Hagy (1998) assume that the price per unit of quality of child careis
uniform within adistrict and use the average distric-specific household expendture as aproxy for
the child care price. The average househol d expenditures on child care are cal culated for 43 districts
in Kenyawith an average of 150 households in the district.

To calculate the price of care based on the information on centers fees, we estimate the
quality-adjusted price of outside-home care using the method suggested by Blau and Hagy (1998).
KECDCS collected extensive information about the characteristics of the child care provided and

the fees charged. These dataare used to estimate amodel of feesfor formad child carefacilities. The

13



quality-adjusted price of an hour of child care is determined by a location-specific hedonic price
equation:

P=m +/x +5
where P, isthe price of the formal care at the ECD center, x, is avector of varnables that represents
the characteristics of the facility, p isavector of coefficients, €, isan error term. In that specification
7, can be interpreted as a market-specific, quality-adjusted, hourly price of ECD program in the
location k.

We use the quality-adjusted price of care to compare the effects of price on household
behavior for facilities that offer different quality of care. For example, suppose one facility offers
severa developmental programs and has a low teacher-child ratio. In other words, tha facility
provides a high quality of child care but charges arelatively high price for its services. The other
institution does not offer such high quality of care, and the price it charges is low. Directly
comparing the prices of these two facilities is not possible because these prices are charged for
different services. The methodol ogy suggested aboveallowsusto adjust pricesfor differencesinthe
guality of provided care and thus makes these quality-adjusted prices comparable.

Mother's offered wage (W,): The wage rates available to each mother have been imputed
using Mincer's (Mincer and Polachek 1974) type earning function regression with a control for
sdectivity.” We use the SPFIML approach described above as an alternative to the standard
Heckman correction procedure This semi-parametric method allows us to relax an assumption of
joint normality of the error term of regression and selection equations. The method is applied to a
subsampleof women workingin cash occupations. Monthly earnings have been cal cul ated asaratio
of the reported women’ s earnings and the number of months sheworked during the period of time
for which she chose to report her earnings. If a woman, for example, reported her earnings for a
week, these were adjusted to a monthly basis.

In the wage regression, the following explanatory variables have been used to predict

mothers monthly earnings: the mother's educational level, her age, the number of children she had

" Regression coefficients for the wage equations are shown in Appendix. For identification in the
selection equation we use lagged district-specific unemployment rates and the lagged proportions of the
population out of the labor force, calculated from the 1992 Kenya Welfare Monitoring Survey.

14



(asaproxy for work experience), her marital status, and the number of year she spent in her current
main job. Imputations are made based on the women’s predicted monthly earnings with the job
tenure of nonworking mothers being equal to zero. Here the offered wage is assumed to be awage
that a mother could earn if she were to start a new job.

Offered wages of other householdmembers (W,): Thewageratesavail ableto othe household
members are cal cul ated similarly tothe wage rates availableto mothers. Different regressionswere
run to predict wages for household membersof different ages and genders After the imputations,
two methodswere used to obtain thewage 7, Under thefirst specification the offered wage of other
household members is equal to the lowest potential wage that can be earned by any household
member except the mother. The second specification uses the average potential wage that can be
earned by adult household members except the mother as an explanatory varigble in the model.

Nonwage household income (I, 1) - Wedistinguishbetween agricultural and non-agricultural
incomes. Thefirst measureincludesincomefrom salesof grainsand other agricultural produce and
the second one includes income from business activities, pensions, other transfers, and the other
incidental income.

Other explanatory variables include the mother’ s age and her level of education, household
size and demographic compositi on, and the number of children from various age groups, aswell as

the average level of wagesin the district.

6. Results and simulations

Theresultsof the estimation of the system of simultaneous equations (2.2) by SPFIML are presented
for the specification with three points of support for each of the three common fadtorsin the model.
Further increasing the numbers of points of support did not significantly increase the value of the
likelihood function. The estimated coefficientsare shown for the model estimated with and without
adjusting for unobservable heterogeneity and correlation of the error terms. The estimation of the
model without adjusting for a possible correlation in the error teems between equdions (2.2) is

essentially ajoint yet independent estimation of four probits
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The equation for the older children’s schooling in both SPFIML and independent probits
casesisestimated only for the sample of househol dsthat have school-age children. The contribution
to the likelihood function from this equation for the households with no school-age children is set
equal to unity whenfour equationsare estimated simultaneoudy, and househol dswithout school-age
children are exduded from the estimation in the case of independent probits.

Tables5(a) and 5(b) present the estimated coefficientsfor the specification of themodel (2.2)
wherewe use the average local household expenditure on child care asa proxy for the priceof child
care. Accordingtothelikelihood-ratiotest criterion, theindependent specificationisrejectedinfavor
of the SPFIML estimation.

Both SPFIML and independent probits estimations show that the price of care hasanegative
effect on maternal employment. The higher the potential market wage rate of the mother, the more
likely the mother will participateinthelabor force. M othersfrom single-parent househol ds, younger
mothers, and mothers from househol ds where the education of the head is higher are more likely to
work.

Theresults of the estimation indicate tha ahigh price of care decreases the probability that
the household will use outside-home care. Households where the mother has a higher market wage
rate are significantly more likdy to use paid care. The number of children in a household is
negatively related to the household's likelihood of using ECD centers. Here, one explanation could
be the existence of some economy of scale based on the number of children that increases the
productivity of other household members at home. In other words, once someone istaking care of
onechild, they can take care of two, whereasif the household put these childrenin achild care center
it would haveto pay doublethe price. Animportant finding isthat the presence of older children has
a significant negative effect on the paid care use. This fact may support the hypothesis that older
children act as substitutes for the mother in home production and particularly in child care.

The probability that school-age children attend school isnegatively andsignificantly related
to the price of day care. Higher wage rates for mothers have a positive, although statistically
insignificant, effect on the likelihood of children’s attending school. The presence of children

younger than two years of age in the household and the presence of siblings of school age also
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decreasethe probability that children areat school. A higher level of education of thehousehold head
and education of the mother have a positive effect on children’s school attendance.

The estimation of the model in which we approximate costs of child care through quality-
adjusted prices in the locdity is shown in Table A1l in Appendx (the calculation of the qudity-
adjusted prices is done using the hedonic regression method described above). The estimated
coefficientsof this specification areless precise than the coeffidents estimated by the first method.
Oneexplanation for thismay bethe fact that we managed to merge only about half of our household
sample— 3,846 observations out of 6,645 in the wholesample —with the information from the child
carefacility survey. The households that were matched with thechild carefacilitieswere located in
urban areas of Kenya, and some selection biasmay exist in the estimation results. For that reason
we based our ssimulations in the next section on the first specification.

Nevertheless, the behavior of the main variables of interest in this model confirms the
predictions of the model based on the average local household expenditure on child care. Mothers
with higher potentid market wages are more likely to work. The effect of wages on maternd
employment is significant. Higher costs of child care prevent mothers from working outside the
home, decreasethe probability that school-age children attend school, and decrease the probability
that small children attend preschool.

Simulations

To examine the effects of the estimates summarized above on the model (2.2), we simulate how
households would respond to changes in the specific parameters used in the model. In a given
simulation, acertain valueof thevariableof interest isassigned to all the househol dsin the sampl’.
The simulated probabilities are generated for each household by integrating over the estimated
heterogeneity distribution and averaging the probabilities across the sample. Next, the value of the

variableof interest ischanged, and thischangedval ueisassigned to the entire sampl e of househol ds.

8 For that reason the proportion of the households in the “Base line” category that is used in the
following tables is not the equal in the different simulations.
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Then the new set of simulated probabilitiesis generated. The effect of the changes inthe particular
parameter is cdculated as the difference in these smulated probabilities.

The results of SPFIML simulations’ of the effects of the main variables of interest on
household behavior are shownin Table 6. A 10 percent increase in the mother’ spotential wagerate
would encourage mothers to work. The proportion of households with working mothers would
increasefrom 53.1 percent to 62.3 percent, which correspondsto an el asti city of mother labor supply
with respect to the market wage of 1.48. This elasticity measures the responsiveness of mother’s
switching from non-paid work to paid work. According to WMS Il al prime-aged women
participated in the work activities, and only those who worked for wage were dassified as
participating in the labor market. Such high labor supply elasticity isnot unusual for Africa Dabalen
(2000a) reportsthe elasticity of women's labor supply with respect to the market wage closeto one
in South Africa.

This increase in wages has a strong effect on children’s attendance in paid child care
facilities. The proportion of households using preschool facilities would rise by 7.7 percent,
indicating that householdstreat child care asa“normal good” and increase child care consumption
with an increase in income. School participation is also positively correlated with mothers’ wages.
A 10 percent increase in wages would result in about a 3 percent increase in the proportion of
households that send all of their school-age children to school. Changes in the market wages of
women with children have arather small effect on the labor supply of other household members.

The simulated effect of a 10 percent increase in the cost of child careis consistent with the
predictions of the theory. Maternal rates of labor force participation woud fall, small children’s
attendancein paid child carewould decline, andthe percentage of househol dswith children at school
would also drop. The effect of an increase in child care cost on other household members' labor
supply is small.

Itisinformativeto simulate apolicy of fully subsidized child care. Theresults of simulation

areshowninthebottom part of Table 6. Free child carewould result in afourfold increasein theuse

° The results of the simulations based on the independent probit estimations are shown in Table
A2 in the Appendix.
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of ECD center fadlities by Kenyan households with children °. This high elasticity suggests that
households in Kenya are quite sensitive to the costs of care and that policies that affect child care
costs can have a pronounced impact on household behavior.

Anincreaseinthewageratesof household membersother than the mother hasastrong effect
on their level of labor force participation. In 10.4 percent of households, other household members
would enter thelabor market. Thisincreaseinwagespositively affectstheuseof child carefecilities,
although that effect is small compared with changes in mothers' wages or in costs of care. The
percentage of households in which all the school-age children attend school would also increase.

Simulating the effect of household characteristics on the household behavior (Table 7)
reveals that an increase in household non-wage income does not significantly dfect the level of
mothers employment and participation of children in ECD. Income effect on schod enrolment is
non-trivial with theimplied elasticity of 0.02. This estimate ison the lower bound of the estimates
of the association between schooling and income in the 21 countries from 42 studies surveyed in
Berhman and Knowles (1999) who found amedian el asticity of 0.07. Single mothersare morelikely
to work than married women with children. According to the model, about 65 percent of singe
mothers participate in the labor force compared with 51.3 percent of married mothers. Households
headed by a singlemother are morelikely to use ECD facilities and have lower rates of chil dren's
school enrollment. We dso found that the educationa level atained by the household head
positivelyinfluences mothers labor force participation, the use of outside home child carefacilities,
and children's school attendance. Mothers in larger households are less likely to work, larger
households are more likely to use child carefacilities, and the level of school enrollment among

school-age children is higher in such households.

19Children’ s enrolment to ECD centers appears to be quiteresponsive to the cost of ECD. While
we don’'t know of any studiesthat calculated comparable elasticitiesin Kenya, or in any other African
country, the results from Uganda’' s National Commitment to Basic Education project (World Bank 2000)
indicate that when free schooling was introduced in Ugandain 1997, primary school enrollment
immediately doubled from 2.6 to 5.2 million children and reached 6.5 million in 1999. This result
corresponds to el asticities comparabl e to those found inthis paper.
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Gender differences in children's school enrollment

Themodel and estimationswe presented éboveallow ustoanal yzegender differencesin househol ds
demand for education. The heterogeneity inthe househol d approach to school investmentin girlsand
boys may mask the results presented above. To test how differently various parameters affect the
schooling of children of different genders, were-estimate our model of household demand separately
for girls and for boys. For these estimations we create two new binary vaiables equal to 1if all
school-age girls (boys) in the household are in school and equal to O otherwise. We estimate the
school enrollment equation simultaneously with other three demand equationsin the system on the
whole sample of households with small children, but the contribution of the schooling equation to
the likelihood function is different from unity only for observations of households with school-age
girls (boys). The simulated probabilities of school enrollment are shown in Table 8

There are striking differences inthe effects of increased matemal wages and costs of child
care on the school enrollment of boys and girls. While a 10 percent increase in mothers wages
reduces girls enrollment by 8.8 percent (elasticity of -1.5), that increaseinwagesactud ly raises the
school attendance of boysby 11 percent (el asticity of 1.27). Theseresultsmay bedriven by different
interactions of income and substitution effects in households' decisions about gifs and boys
schooling. Higher wagesfor the mother would inarease househol dincome and inducethe househol d
to consume more schooling for its children. At the sametime higher wageswould makethetimethe
mother spends at home more expensive, and the household may decide to substitute for the mother
in some home production activities by relying on other household members. For boys the income
effect clearly dominates the substitution effect. Higher wages of the mother increase boys school
enrolment. For girls the situation is the opposite. In response to an increase in mothers’” wages,
households would replace mathers with adolescent girls in home production activities, and girls
school enrollment would drop.

The effect of an inaeasein the cost of care confirmsthis hypothesis. A 10 percent increase

in child care costs drops girls' school attendance rate by 3.3 percent whereas the effect of such an

™ The estimated coefficients for these separate estimetion for boys and girls are available from
the authors.
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increaseon boys' school enrollment isinggnificant. Higher costsof carewould lower the household
demand for paid care. To care for its small children, the household may either reduce the labor
supply of the mother or use other household members as child care providers. As we can seefrom
the ssimulation, the household deddes to sacrifice girls schooling and employ them in home
production to allow the mother to work for wages. We observe no such effect in thecase of school-
age boys. Again, asin the case of achangein maternal wage rates, the effect of the changesinchild
carecostsfor al children’ sschool enrollment resultsfrom acombination of the declineinenrollment

for girls and theslight increasein school enrollment for boys.

Some caveats should be kept in mind whileinterpreting thefindings of thispaper. Theabove
results were obtained under the partial equilibrium assumptions. The elasticities of women’'s
employment and children’ s attendance to ECD programs found in Kenya may be too high and the
actual responseof the market could be quite different from the results presented in the paper if the
ECD centers occupancy and women’s employment congtraints aretakeninto account. Itisnot clear
whether the labor markets could absorb such alargeinflux of women without a corresponding drop
in women's wages or whether the existing ECD centers could accept many new children without
changesin price or quality of care. On the other hand, when child care subsidies lead to increased
demand for paid care, this can also result in the increase in the demand for the labor of prime age
women, as most of the staff in the child care facilities are women. The research done in a general
equilibrium framework would facilitate the understanding the actual responses of the economy on

various government policies.

7. Conclusions

These estimations of household demand system confirm predictions of the theoretical model
developed in this paper. We found that economic incentives have a powerful effect on the work
behavior of women with children in Kenya. The level of wages available to them and the costs of
child care can be expected to affect women’ slabor force partiapation. Child carecostsaffect which

child care arrangements households choose. High costs of ECD programs discourage households
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from using outside arrangementsfor their preschool ers andincreases the number of househol dsthat
rely on home-provided care. High child care costs were a so found to have a negative effect on the
level of maternd employment.

Both, the cost of care and the level of wages available to the mother, affect older children’s
school enrollment. However, these factors have different effects on boys and girls schooling.
Whereas an increase in mathers' wages raises the school paticipation of boys, it depresses the
school enrollment of girls. Highe prices of child care have no significant effed on boys’ schooling
and significantly decrease the girls' probability of being at school.

Wefound that the sing e mothersare morelikely towork than married women with children.
Households with single mothers rely more often on paid child care, and such households would be
the most affected by changesin child care costs.

Changes in household nonwage income have no significant effect on the levd of mothers
labor force participation or on the use of outside-home child carefacilities. From thisresult we can
conclude that non-targeted subsidies to househol ds with children would be | ess effective than other
policies in increasing levels of maternal employment, school enroliment, and small children’s
participation in ECD programs.

Government subsidies for child care may increase the number of mothers who work, thus
increasing theincomesof poor householdsand lifting somefamiliesout of poverty. Theywould also
have a positive effect on the school participation of older girlsin the household.

Theresults of thisstudy clearly indicatethat in addition to increasing the future produdivity
of children, low-cost ECD programswould likely produce the twin effects of releasingthe mothers
time for market work and allowing older girl siblings to participate in school. Thus, well-targeted
ECD programs may be seen as optimal economic investmentsthat affect both the current and future

welfare of households with small children.
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Table 1. Rates of labor force participation of various age-gender groups

Age group Women Women Women Men
with children with no children total

18-25 0.27 0.20 0.23 0.28

26-35 0.33 0.44 0.35 0.70

36-45 0.30 0.36 0.31 0.68

46+ 0.25 0.25 0.25 0.54

Total 0.30 0.26 0.28 0.53

Table 2: Percent of working mothe's, by number of small children in the household

Number of children Age of the mother in years
0-6 years old 18-25 26-35 36-45 46 +
29 46 34 28
27 32 30 22
24 27 24 21
4+ 29 27 24 18

Table3: Probability of small children attending ECD center, by the number of elderly in the
household

Number of elderly Total Boys Girls
persons
0 0.12 0.12 0.12
1 0.10 0.10 0.10
2 0.09 0.04 0.13
3+ 0.08 0.03 0.06
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Table 4: Summary statistics for the dependent and explanatory variables.

Mean STD Mean STD

Dependent variables Explanatory variables
Mother’s work status 0.53 binary Nuclear family and other relatives 0.05 binary
Y ounger children in ECD center 0.18 binary Other types of households with children 0.07 binary
All children 8-16 years old are in school?  0.64 binary Agricultural income 5.75 4.27
All girls 8-16 yearsold are in school ? 0.68 binary Nonagricultural income 6.88 2.30
All boys 8-16 years old are in school ¥ 0.71 binary Characteristics of the head
Other household members’ work status 0.75 binary Age of household head 41.36 12.27
Explanatory variables Age of household head squared/100 18.60 11.85
Log of mother’s wage 6.62 0.35 Gender of household head 0.80 binary
Log of other household members’ wage 6.48 2.13 Education of the household head 0.02 0.13
Log of average expenditure on child care 245 1.90 Characteristics of the mother
Log of quality-adjusted cost of care 2.18 2.25 Mother'sage 32.15 8.68
Lagged average wage per locality 6.87 0.47 Mother’s age squared/100 11.08 63.95

Household characteristics Preschool education 0.01 binary
Total household size 6.84 2.8/ Standard 1-8 (below CPE) 0.28 binary
Number of children 0-2 years old 0.70 0.67 Cert. of primary education (CPE) 0.15 binary
Number of children 3-5 years old 0.96 0.65 Junior «c. ed. (Form 1-4) 0.10 binary
Number of children 6-7 years old 0.72 0.65 Cert. of secondary ed. (KCSE) 0.07 binary
Number of children 8-12 yearsold 1.20 1.12 Trade test certificate 0.01 binary
Number of children 13-16 years old 0.63 0.88 Other postsecondary ed. 0.01 binary
Share of adult males in the household 0.16 0.10 University and above 0.00 binary
Share of adult females in the ho usehold 0.22 0.09 No education 0.37 binary
Share of elderly persons in the household 0.01 0.05

Y Average is calculated on a sample of households with children age 8-16.
2 Average is cal culated on a sample of households with girls age 8-16.
3 Average is cal culated on a sample of households with boys age 8-16.
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Table 5(a): Independent estimaion of the system of household demand equations (probits)

Mother’s Children Children Other household
work status in ECD centers at school members’ work
Coeff. Std.err. Coeff. Std.err. Coeff. Std.err. Coeff. Std.err.
Log of mother’s wage 3936** 1.831 462*  0.905 0.788 2.140 -0.685 0.978
Log of other’s wage 0234 0.167 0.164 0.437 0290 0.185 2574 (0.210
Log expenditure on care -0529**  0.299 -2.869***  (0.821 -1446¥**  0.333 -0.074  0.367
Household characteristics
Household size -0.594 1.366 6.431*  0.989 3866 4.226 2035 1.403
Number of children 0-2 0.028 0.390 13745 0.064 -1.221  0.779 1.284* 0.711
# children 3-5 0.691 0.440 -0.431  0.985 -0.313  1.062 0.815 0.843
# of children 6-7 -0.009 0.478 3022¢**  ().064 -0.251 1.032 -1.072  0.807
# of children 8-12 -0.109 0.296 -1450%*  0.627 -1.852**  0.714 -0.304 0.620
# of children 13-16 0.121  0.309 -1.393**  0.060 -2468**  (0.716 -0.082 0.769
Share of adult males -0.091 0.361 -1.354%** - 0.512 -0.389 0.687 0.704  0.459
Share of adult females 0.042 0.350 -1.211%**  0.462 0.073 0.682 0.505 0.496
Share of elderly -0.245 0.622 -0.950 0.952 -0.395 0.899 0.830 0.823
Share of children Reference
Single-mother household 0419***  0.129 0.059 0.550 -0.029 0.150 -1.060%**  0.148
Single-mother and other  0361**  0.159 0.089 0.590 0.002 0.202 -1A31**  0.172
Nuclear family household Reference
Nuclear family and other 0.091 0.081 0.170* 0.112 -0.012 0.100 0.342%**  0.119
Other types of households 0.093 0.099 0.009 0.303 0.028 0.140 0271**  0.147
Nonwage household income 0223 1.020 1.000 1.000 2308 3122 9560*  3.303
Nonwage household income 1849 1.023 1974 1.000 1848 1.315 0.641 1.026
Age of household head -1.518 1.020 -1.741  0.794 -0.580 1.328 2262°*  0.747
Age of head squared* 100 1.038 1.037 0.730 0.811 0.455 1.324 -3261**  0.728
Gender of household head -0.388**  0.095 0.017 0.379 -0.193*  0.121 0.037 0.130
Education of household head 3.282***  0.604 2203**  0.982 6.376***  0.727 3278 0.761
Characteristics of the mother
Mother’'sage 0.723**  0.169 2391 0.885 4722  2.201 0.018 0.764
Mother’s age squared*100 -0.803 0.212 -1.631  0.944 -3.810 2718 1295 0.936
No formal education Reference
Preschool education 0265 0215 0.463* 0.996 0.924****  (.268 0.006 0.276
Standard 1-8 0.063 0.088 0.105 0.084 0.621***  (.106 0.182 0.074
Cert. of primary education 0.188***  (.096 0.169 0.097 0815***  0.119 0363**  0.190
Junior scondary education 0235 0.145 0013 0.118 0.815***  0.176 0457**  0.204
Cert. of secondary education -0.009 0.205 -0.039 0.145 0331 0.245 0382*  0.154
Trade test certificate -0.163  0.351 -0.361  0.994 0.316 0.452 0.174 0.439
Other postsecondary educ. 0.402 0.325 -0.235 0.249 0.346  0.390 0488 0.328
University and above -0.426 0.510 -1.177  0.999 0.338 0.698 0.010 0.545
Mean salary in the district -3837***  (0.383 4641***  (0.725 3442x**  (.453 0.143 0.475
Constant -0.716  0.988 -5.511  0.771 -2.847*  1.229 -1.671  0.632
N [Log Likelihood] 6645 [-4235.60] 4735 [-2157.66] 6645 [-2843.89] 6645 [-2440.96]

Note: Average per locality household expenditure on child care is used as a proxy for cost of child
care
Table 5(b): Simultaneous estimation of the system of household demand equations
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Mother’s Children Children Other household

work status in ECD centers at school members’ work
Coeff. Std.err. Coeff. Std.err. Coeff. Std.err. Coeff. Std.err.
Log of mother’'swage  7.637**  3.344 4936**  1.655 3.118 5.411 -0.096 3.199
Log of other’s wage 0.403 0.281 0.193 0.194 0221 0.335 8006***  1.304
Cost of child care  -0.886* 0.536 -3229***  (0.401 -1721%*  0.613 0.065 0.472
Household characteristics
Household size -0.955  5.119 7824**  3.657 9.805 8.025 5.754 4.905
Number of children 0-2 -0.079  1.004 -1.623**  0.700 -2294**  1.389 1527 0.939
# children 3-5 1137 1.004 -0.567 0.674 -1.075  1.343 1.008 0.907
# of children 6-7 -0.036  1.000 3.242%**  (.691 -0.662 1.377 -1.544*  (0.935
# of children 8-12 -0.223  0.895 -1.700*  0.632 -3812x*  1.365 -0.538 0.860
# of children 13-16 0.075 0.904 -1.659*  0.654 -4197**  [.296 -0.207 0.865
Share of adult males -0.172  0.774 -1557%*  (0.569 -0404 1.218 1054 0.726
Share of adult females -0.007 0.713 -1436K*  0.511 -0441 1.185 1274 0.687
Share of elderly -0.829 1.107 -1.100 0.829 0.015 1.734 1.781* 0.994
Share of children Reference
Single mother household 0.696***  0.234 0.070 0.168 -0.230 0.262 -1.628**  0.220
Single mother and other ~ 0.507**  0.284 0.116  0.200 -0.339  0.338 -1.708**  0.256
Nuclear family household Reference
Nuclear family and other 0.167 0.151 0.200**  0.097 -0.082 0.165 0479***  0.150
Other types of households 0.187 0.187 0.016 0.134 -0.113  0.205 03%**  0.166
Nonwage household income 0.065 2.205 1262 1.811 10.288*  6.604 8905** 4711
Nonwage household income 2750 3.724 2179 2155 6.739* 3.256 -0.046  3.010
Age of household head  -3.187*  2.044 -2.053 1.399 -0.607 2.234 1680 1.710
Age of head squared* 100 2350 2.011 0.906 1.461 0.042 2.159 -3333*  1.747
Gender of household head -0.845**  0.224 0.015 0.131 -0441**  0.214 -0.022 0.160
Education of household head 6.277***  [.378 2452**  (0.814  12.264*** 1772 1571 1.324
Characteristics of the mother
Mother’'sage 1404**  (0.377 2937 2.148 3.260 4.476 1867 2.760
Mother’s age squared -1.564***  0.459 -2.144 2719 -0.795  5.409 -0.684 3.470
No formal education Reference
Preschool education 0.493 0.391 0539**  0.277 1820**  0.605 -0.003 0.340
Standard 1-8 0.090 0.157 0.120 0.092 1106***  0.297 0.248 0.159
Cert. of primary education  0.372*  0.179 0197*  0.102 1515%**  (.328 0495%**  (0.177
Junior secondary education 0.469* 0.268 0.018 0.145 1474 0.506 0570**  0.262
Cert. of secondary education 0.039 0.356 -0.014 0.196 0.624 0.612 0436 0.375
Trade test certificate -0.447  0.628 -0.386 0.373 0.356 1.004 0.010 0.607
Other postsecondary educ. 0.710 0.548 -0.231 0311 1151 0.904 0.609 0.620
University and above -0.747  0.925 -1.275%*  0.565 1068 1.725 -0.318 0.869
Mean salary in the district -3061***  1.010 5470%**  0.598 8411***  1.487 -0.256 0.633
Constant 0.104 1.854 -6.137*** 033  -10.744***  3.200 0.832 1.863
N [Log Likelihood] 6645 [-11327.74]

Note: Average per locality household expenditureon child careis used as a proxy for cost of child
care.
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Table 6: Simulation of the effects of various policies on the household behavior (SPFIML
estimation)

Simulated probability

Increaseby 10% Mother’s Children Children Other household
work status in ECD centers at school members’ work

Baseline 53.1) 17.20 64.3 75.5

Mother’s wage

rate Baseline 62.3") 24.9¢ 67.3 76.4
+ 10%

Elasticity 1.48 3.09 0.45 0.12
Baseline 52.90) 17.70 63.50 75.5

Cost of child care ) X ) .
Baseline 51.10 13.6") 61.30 75.6
+ 10%

Elasticity -0.35 -3.01 -0.36 0.01
Baseline 52.9 17.8 63.5 75.5

Cost of child care
Fully 63.2 78.7 77.5 74.9
subsidized

Other household Baseline 52.9 17.7 63.8) 70.5%)

members’ wage . . .
Baseline 53.3 17.9 64.1") 80.4%)
+ 10%

Elasticity 0.08 0.11 0.05 1.23

Note: ) means that the corresponding estimated coefficient is significant with at least 90% pro bability.
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Table 7: Simulation of the effects of various household characteristics on household behavior
(SPFIML estimation)

Simulated probability

Mother’s Children Children Other household
work status in ECD centers at school members’ work
Baseline 52.9 17.7 63.8) 75.6%)
Household
nonwageincome  pageline 53 17.7 63.90) 75.60)
+ 10%
Elasticity 0.02 0.00 0.02 0.00
Single mother 65.3%) 19.3 60.9 46.6")
Household type . X
All other 51.3" 17.4 64.3 77.60)
Education of Baseline 53.10) 17.40 67.10) 75.9
household head ) . . .
Baseline + 1 54.30) 17.90 68.9¢) 76.2
Elasticity 0.22 0.28 0.26 0.04
Household size Baseline 53.0 17.9 62.1 75.6
Basdline+ 1 52.4 19.5 63.5 75.6
-0.11 0.82 0.22 0.00

Note: ) means that the corresponding estimated coefficient is significant with at least 90% probability.
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Table 8: Simulation of the effects of various policies on children schooling (SPFIML estimation)

Simulated probability of a household’s having

all its children in school

Increaseby 10% Girls Boys All children
8-16 years old 8-16 years old in school
Baseline 67.3 75.50) 64.3
Mother’s wage
rate Baseline + 10% 58.5() 86.5") 67.3
Elasticity -1.50 1.27 0.45
Baseline 68.1¢ 70.2 63.50)
Cost of child care
Baseline + 10% 64.8¢) 70.3 61.3
Elasticity -0.51 0.01 -0.36
Other household Baseline 68.7 70.3 63.8
members’ wage )
Baseline + 10% 70.0 70.7 64.1
Elasticity 0.19 0.06 0.05

Note: ) means that the corresponding estimated coefficient is significant with at least 90% probability.
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Appendix

Functional forms of probabilities and points of suppor

Inthe SPFIML estimation thefoll owing functional formswere assumed in estimating the probability

weights P, P, and P,, and the points of support for factors V', V,, and V;:

. 1% B Bar =~ ——
1+ exp(b,,) 1+ exp(,,)
1 1
vmn :M .P’I=2,...,N_1 1’?;g‘gl ZDP VMNZ]‘

1+ exp(a,,)

Description of convergence criteria for optimization algorithm

We use a likelihood ratio y*test at a significance level of 25% to determine the rgection or
acceptance of the model with one point of support. If the model without heterogeneity is accepted
infavor of the model with the control for unobserved heterogeneity, nofurther searchisdone. If the
simple model specification is rejected, than we perform ay*test for whether to accept or reject the
two points of support specification versus the three points of support model, etc.
Thelog-likelihood valuefor theindependent estimatesis-11672.12 based on 136 parameters.
Thelog-likelihood value for the SPFIML estimate based on 3 points of support for each of 3 factors
1S-11327.38 based on 157 parameters. Thisis an increase of 344.74 in the log-likelihood value for

21 additional parameters.
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Table Al: Simultaneous estimation of the system of household demand equations

Mother’s Children Children Other household
work status in ECD centers at school members’ work
Coeff. Std.err. Coeff. Std.err. Coeff. Std.err. Coeff. Std.err.
Log of mother’s wage 30.685*** [1.010 0.693 2.477 0.080 9.558 -2.332  5.651
Log of others’ wage 0.692 0.666 0.406 0.261 0.798 0.639 5544  6.045
Cost of child care -3.517 4.806 -0.111  0.260 -0.607 0.443 1497**  (0.322
Household characteristics
Household size  -23.916 34.559 8.957* 5.429 13.333 14.303 13.736**  7.264
Number of children 0-2 1816 8.520 -2.292  1.209 -3.449 2.888 -0.285 1.352
# children 3-5 5732 7437 -0.606 0.847 -0.852 2.097 -0.056  1.330
# of children 6-7 5.046 6.938 337 1164 -2583 2.677 -2660**  1.267
# of children 8-12 2591 6.793 -2.031*  0.997 -4.025 3.206 -1.792  1.191
# of children 13-16 3.764 5.100 -2.008*  1.070 -5517 3.842 -1.821* 1116
Share of adult males 1316 5.508 -2.150 0.977 -1.814 1.854 -0.107  0.955
Share of adult females 2.600 4521 -1.560 0.813 -0.708 1.677 -0.278  1.064
Share of elderly 2154 7.285 -1.861 1.266 -1.641  2.380 0.907 1.652
Share of children Reference
Single mother household 0.163 0.607 0116 0.229 -0.265 0.639 -2162%**  (0.324
Single mother and other -1.142  0.882 0.014 0.262 -0.488 0.878 -2185%**  (.375
Nuclear family household Reference
Nuclear family and other -0.046 0.510 0.134 0.130 0.087 0.251 0270**  0.196
Other types of households -0.005 0.612 -0.282 0.195 -0.668 0.552 0.468 0.204
Nonwage household income  18.600*  9.573 7594 5987 8.894 11.715 1630 7.872
Nonwage household income -2.705 6.115 2295 2.393 1265 5.234 -2422*  1.160
Age of household head -6.793 7.372 -1.864 1.947 3771 3.486 -1.755  2.341
Age of head squared* 100 2298 6.525 0.957 1.958 -3.883  3.283 -0.608 2.265
Gender of household head -2256** 1.148 0.033 0.188 -0.353 0.528 -0.298 0.206
Education of household head 10.118 6.325 1.863* 1.095 6.015* 3.481 0.353 4.250
Characteristics of the mother
Mother’'sage 33.105** [/1.387 6.430* 3.778 -1.426 8.606 7.050**  3.535
Mother’s age squared -35.860** /3.369 -7.265*  4.520 2876 11.081 -6.406 4.331
No formal education Reference
Preschool education 1.002 1.154 0.396 0.333 1353 1.114 0.078 0.352
Standard 1-8 -0.700 0.609 0.207 0.161 0.750**  0.374 0.269 0.225
Cert. of primary education 0.139 0.491 0.469* 0.244 1105%**  0.422 0561**  0.256
Junior scondary education -0.553 0.726 0.293 0.255 1.035 0.663 0516 0.507
Cert. of secondary education ~ -1.854*  1.018 0415 0.350 0.033 0.932 0.661 0.691
Trade test certificate -3.651 3.446 0.091 0.554 -1.261  1.851 -0.082 1.053
Other postsecondary educ. -0.686 1.861 0259 0.514 1387 1.108 1.119 0933
University and above -4.495**  2.200 -0.100 0.741 -0.616 2.613 -0.019 1.454
Mean salary in the distric -8.364*  4.402 2888** 1.108 7713  5.908 1450 0.876
Constant -15.295**  7.269 -4485**  1.396 -8.535 9.424 1.368 2.861
N [Log Likelihood] 3846 [-6777.11]

Note: Average perlocality qudity adjustedcost of child careisused asaproxy for cost of child care.



Table A2: Simulation of the effects of various policies on the household behavior (independent
probit estimations)

Simulated probability

Increase by 10% Mother’s Children Children Other household
work status in ECD centers at school members’ work

Baseline 53.20) 17.20) 64.1 75.4

Mother’s

wagerate  Baseline + 10% 62.70) 25.40) 65.6 745

Elasticity 1.52 3.23 0.23 -0.12
Baseline 53.10 17.79 63.50 75.5

Cost of

childcare  pasdline + 10% 51.8") 13.70 60.7¢) 75.4

Elasticity -0.25 -2.92 -0.46 -0.01
Baseline 53.10 17.79 63.50) 75.5

Cost of

childcare g1y subsidized 65.1¢) 77.1% 86.3% 76.5

Other Baseline 53.0 17.6 64.0 75.70)

household

members  Basdline + 10% 53.5 17.8 64.6 79.8¢)

wage

Elasticity 0.09 0.11 0.09 0.51

Note: ) means that the corresponding estimated coefficient is

probability.

significant with at least 90%
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Table A3: Selection bias corrected estimation of wage equation for mothers.

Wage equation
Coefficient Standard Error

age 0.044 0.081
age’ -0.025 0.217
age’ -0.037 0.188
Education in years -0.080* ** 0.017
Education in years squared 0.015*** 0.002
Number of children -0.018 0.012
Constant 5.654*** 1.016
Selection equation

age 0.175*** 0.047
age’ -0.291* 0.131
age’ 0.136 0.115
Education in years 0.043*** 0.011
Education in years squared 0.001 0.001
Number of children 0.101*** 0.016
Household si ze -0.100*** 0.012
Maried -0.334*** 0.039
Lagged proportion of population out of labor force -0.270** 0.088
Lagged unemployment rate 0.393 0.471
Constant -2.655% ** 0.542
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Table A4: Selection bias corrected estimation of wage equation for other household members.

Wage equation

Coefficient Standard Error

age 0.174*** 0.023
age’/1000 -0.325*** 0.047
age’/10000 0.182*** 0.030
Male 0.112 0.232
Male-age interaction 0.012 0.010
Male-age” interaction/100 -0.009 0.011
Education in years 0.036** 0.011
Education in years squared 0.006* ** 0.001
Male-education interaction 0.008 0.009
Male-number of children interaction -0.006 0.016
Number of children -0.025* 0.014
Constant 3.520*** 0.395
Selection equation

age 0.282*** 0.012
age’/100 -0.518*** 0.025
age’/10000 0.289*** 0.016
Male 0.897*** 0.142
Male-age interaction 0.059*** 0.006
Male-age” interaction/100 -0.056*** 0.007
Education in years 0.046*** 0.009
Education in years squared -0.002* * 0.001
Male-education interaction 0.028*** 0.006
Male-number of children interaction -0.005 0.010
Number of children 0.061*** 0.011
Married 0.238*** 0.029
Household s ze -0.106*** 0.006
Lagged proportion of population out of labor force 0.067 0.071
Lagged unamployment rate -0.836* ** 0.277

Constant -4.304* ** 0.181




