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1. Introduction

This paper examines the interdependency of the women's labor force activity and household child
care choicesin Russia

In the days of the Soviet Union, more women participated in the labor force than in almost
any other country in the industrialized world. In the 1980s about 90 percent of prime-age women
were either employed or went to school (Lapidus, 1985). Women in the Soviet Union worked
full-time the whole year round. There was very little part-time employment; less than one percent
of the work force was employed under such arrangements.

Soviet women could not have been involved in the economy to such an extent without the
existence of a wide range of government-subsidized child care programs, such as nurseries,
preschool, kindergartens, and after-school programs. Thenumber and variety of state-provided child
care facilities increased steadily throughout the Soviet era. By the late 1980s some 15 million
children between one and six years of age (70 percent of children from that age group) were
registered in public child care institutions (M atthews, 1986).

Reformslaunched by the Russian government in early 1992 |ead to adramatic changein the
socioeconomic environment in Russia and put a great strain on the existing system of social
protection and state-subsidized institutions. A dropin GNPinthe 1990sresulted inan ever widening
budget deficit, shrinking government-funded programs, and a dramatic decline in the number of
state-run child care organi zations. According to the Russian government's national statisticsagency,
the proportion of children in preschool facilities dropped by more than 50 percent (GosKk omStat,
1995) between the mid-1980s and the mid-1990s.

This sharp declinein the number of kindergartens and nurseries was accompanied by an
increase in the cost of government provided care. In the days of the Soviet Union, child care costs
were partly or totally covered by subsidies from the federal and local governments and/or from
employers. By now virtually all government child support programsin Russiahave been eliminated
and only a handful of companies can afford to provide the daycare services for their employees
children. This affects all families with young children and low-income familiesin particul ar.

Over the last decade, the situation in Russia has moved from one in which child care was

provided by the government and almost all households with children had access to affordable and
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often free-of-charge child care facilities, to one in which the cost of daycare is becoming an
important determinant of household labor supply decisions. To the extent that child care represents
yet another important mechanism in the process by which socia inequality is disproportionately
experienced by women and children, a better understanding of child care choices and their effects
on women and children in different socio-economic groups will inform theoretical and policy
discussions about the contexts in which economic changes enhance or compromise children's
development.

In this paper, | model households' child care choices, the decisions that Russian mothers
make about whether to participate in the labor force, and the number of hoursthat they work. Using
amodel of consumer demand for state-provided child care, | am able to estimate how the price of
child care, mothers wages, and household income all affect households' behavior and welfare.

The econometric model that | use is derived from a theory described in the literature on
household decision-making about women's participation in the labor market and about child care.
Thetheory has several testable predictions. | test the hypothesesimplied by thiseconomic theory by
jointly estimating reduced-form models of both the discrete and continuous choices of households
using the method of Semi-Parametric Full Information Maximum Likelihood (SPFIML). This
method takesinto account the error term correlations across outcomes, and correlation of the error
terms that can result when panel data are used.

The estimation reveals that the decision that mothers make about participating in the labor
force and about the number of hoursthey work are relatively sensitive to changes in hourly wages,
and, to alesser degree, to changesin the cost of child care. To examine how household behavior is
affected by child care subsidies and hourly wage policies, | use simulations based on the paper's
estimates. These simulations indicate that the payment of family allowances to households with
children does not have a significant effect on whether or how much they use formal (paid, state-
provided care) child care or whether and how much the motherswork. However, adecreasein child
care cost has a strong positive effect on the labor activity of women with children and on the use of
formal child care.

Until lately, therehasbeen littleresearch onthe economicsof child care outside of theUnited

States. Recently, a certain amount of research on child care has been conducted in the nations of



Western Europe where (asin the US) growing numbers of women with young children have been
entering theworkforce (see, for example, Gustafsson and Stafford, 1992; Cleveland, Gunderson and
Hyatt, 1996; Van Den Brink and Groot,1997). To date, there is only a very limited amount of
research on child care and women'slabor market activity in the developing countries. Thisincludes
apaper by Wong and Levine (1992) that focuses on child care and household time use by analyzing
the effects of household composition on mothers employment in Mexico. A paper by Connelly,
DeGraph and Levison (1996) examinesthe effect of child care arrangements on therate of women's
participation in the labor force in Brasil.

This paper is based on recent progress in the theory of demand for child care and women's
labor supply in the U.S. Methodologically, the paper follows the work of Blau and Robins (1988),
Ribar (1992 and 1995), Conelly (1992), Micha opoulos, Robins, Garfinkel (1992), Kimmel (1995,
1996), Averet, Peters and Waldman (1997) all of whom jointly model households' decisions about
child care and mothers' decisions about entering the workforce.

The paper is organized as follows. Next section show the development of the theoretical
model. Section 3 gives details of the empirical model. Section 4 describe the data and empirical
specification. Analysisof theestimation resultsispresented in Section 5. Section 6 showstheresults

of simulations. The discussion of the policy implications and summary of the findings concludes.

2. Theoretical mode

The analysis appliesto households with children under seven years of age. There are three forms of
child care available to households in Russia: informal (home provided, free) care provided by the
mother, informal child care provided by other household members, and formal child care. For
households with children and two parents, the husband is considered a potential provider of free
child care. In ahousehold with a single mother who has no relatives living with her, it is assumed
that any informal child care is provided by children themselves or relatives who live outside the
household.

Thetheoretical model used in thispaper isbased on the assumption that household members

make choices about their consumption of child care quality, of market goods, and of leisure. A



household'sdecisionsasto the quality of child careit wishesto obtain, and about the amount of time
each member of the household can work are motivated by the desire to achieve the highest level of
household welfare. Household utility maximization occurs at the point where: (i) the ratio of the
marginal utility of the market good consumption to the marginal utility of the quality of child care
purchased on the market equalstheratio of their respective prices, and (ii) thelossin utility from an
additional hour of work is offset by the gain in utility from the additional consumption of market
goods that becomes possible due to the additional earnings and utility that are yielded when the
household substitutes formal child care for in-house care.

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. It seems reasonable to make this assumption, even though
it has been shown (Blau, Robins, 1989) that household fertility decisions depend on the cost of child
care, because of arelatively short time span covered by the three rounds of the survey and rapid
changes that are occurring in the prices of child care. Third, the assumption is made that free child
careisavailable for amother during the entire time she is at work. The assumption isimportant to
enablemeto apply the sametheoretical framework to householdswith different structures. Also, this
assumption reflects the fact that the availability of acceptable optionsis a maor influence on the
mother's decision to work. Fourth, 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 quality of child care or by the current utility of the
family knowing that their children are in competent hands. Fifth, it is assumed that mothers spend
all their freetimeon child care, i.e., the mother’ sleisure time equals the time she spends caring for
children. This, of course, is a smplifying assumption, but Blau and Robins have demonstrated
(1988) that no new insights are achieved by separating the time that a mother spends on child care
from her leisure time. Sixth, it is assumed that households can use all three types of child care at
once, in which case the average quality of child careisthe weighted sum of the quality provided by
the different sources. In other words, it is assumed that there is a perfect substitution between the
child care arrangements. In the model, the quality of child care provided by the mother and by the

other members of the household is considered to be exogenous. However, the quality of



market-provided care can be chosen by the household.

In the one-period utility maximization problem the household chooses its consumption of
aHicksian composite good G, the average per hour quality of child care Q, the leisure time of the
mother L, and the leisure time of other household members L, subject to its budget and time
constraints. The household utility function is assumed to be twice-continuoudy differentiable and
guasi-concave:

MaxU =U(L,,L,,G,Q). (11)
The total quality of child care Q is the weighted sum of the exogenous quality of the child care
provided by the mother Q,,,, the quality of child care purchased on the market Q,, and the exogenous
quality of child care provided by relatives Q,:

Q=Quln +Qu(Hpy - To) + QTo. (12)

The budget constraint includes total household expenditures on child care as a function of the
number of children in the household, of the per unit quality price of child care, of the quality of
formal care, and of the time spent by the children in care:

G=E+W,H, +W,Hy- NP,Q,(H, - T,), (13)
where E is the exogenous non-wage household income, H,,, is the mother's actual work time, H, is
the other household members' actual work time, N isthe number of childrenin the household, P, is
the exogenous price per unit of quality of formal child care, T, isthe amount of time spent by other
household members on child care, W, isthe market wage avail able to the mother, and W, indicates
the market wage available to the other household members.

Finally, the model specifies— under the assumption that children require constant care-the

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

Lm+Hm:LO+H0+T0:1 (14)
H.-T,30 (15)
0£T,,Hy Ly L, H £1 (16)

Solving? the first-order conditions of the household utility maximization problem (1.1-1.6) with

2 See Lokshin (1999) for the FOC of household utility maximization problem (1.1-1.6) and for
the corner solutions.



respecttol, Lo, To, and Q, asafunction of the exogenousvariables, itispossibleto show that there
isno full interior solution for those situations when the household freely chooses all four variables:
L Lo T @nd Q,, i.e., when the mother works, other household members work, child care is
provided by the working mother when she does not work; by other working family members during
periods when the mother works and they do not work; and by aformal child care provider during
periods when both the mother and the other family members work®. There are, however, five
meaningful corner solutions of the model that are presented in Table 1.

The household smultaneously solves the following two-part problem of its utility
maximization. Assuming a given corner solution, the household optimizes the labor supply of its
members and chooses the optimal quality of child care. Subsequently the household chooses the
corner solution with the highest utility.

How the exogenous variables affect the probability that ahousehold will choose a particular
type of child care arrangement and will choose whether its members participate in the labor force
can be determined by analyzing thefirst derivatives of theindirect utility functionsfor every corner
solution with respect to the variables of interest.

An increase in the mother's wage W,,, will increase the probability that the household will
choose the states in which the mother is employed by raising the indirect utility values for states
1,2,3, and 4, and leaving the utility for state O unchanged. Anincrease in the per unit quality price
of child care P, does not affect the utility of choosing states in which no formal child care is
purchased (statesO, 1, and 2). Such an increase would lower the utility of selecting the stateswhere
ahousehold usesformal child care (states 3 and 4). A increase in the wage rate of family members
W, will increasethe utility instates 1 and 3. Anincreasein the quality of mother-provided child care
Q. will raisetheutility in each state. However, becausein states1-4 L <1, theincreasein utility will

be the greatest in state O, i.e., when the mother does not work (L,,=1). Anincreasein Q, will raise

® The existence of only corner solutions of the model (1.2-1.6) results from the two assumptions
imposed on the model, i.e., the assumption about the perfect substitution between the modes of care and
the assumption about the perfect substitution between the mother’ s time of leisure and time mother spend
caring for children (Assumption 5 and 6). However, the relaxation of these restrictions offers no new
testable insights into the model. The empirical observations about the actual choices of child care and
labor supply of Russian households confirm the validity of the chosen theoretical approach.



household utility in those states in which other family members provide child care (states 1, 2, and
4) and thus increase the likelihood of a household selecting these states. In the case of state 4, the
time constraint and non-negativity condition result in T,<H . Thus, the exogenous change in the
quality of informal child care makes it more likely that households will choose states 1 and 2, in
which the household only usesinformal care, than state 4, in which household uses both formal and
informal child care.

— Table 1 about here —
Thefirst order conditions of the household utility maximization problem (1.1-1.6) can aso

be used to determine how exogenous variables affect the number of hours that the mothers devote
to employment and the number of hourschildren spendinpaid care. If it isassumed that formal child
careisanormal good, then an increasein the price of formal carewill decrease the number of hours
of formal child care purchased by households. If the wages available to mothersincrease, then this
islikely to increase households' use of formal care. The effect of wages and the cost of child care
on mothers' labor supply is not determined unambiguously by the theory, because of offsetting

income and substitution effects.

3. Empirical model

Theempirical model used inthispaper consistsof adiscrete choice equation for the child care mode
and mother's labor supply, an equation for a mother's hours at work, and an equation for children's
hoursin paid care.

For thediscrete choice model, the utility that theith household derivesfrom the choiceof the

jth discrete alternative at timet can be expressed in linear form as:

W, =W, +e, = X;b, +Z,9, +e, j=0,..4 (22)
where O, isthe utility for household i choosing statej at timet, X, isthe vector of the household
characteristics that affect the choice of theith household at timet and that do not vary by state, Z;,
is the vector of outcome-specific variables, 3 and ? are vectors of unknown parameters, and g, isa
random disturbancethat reflects, among other things, unobservabl e attributes of thealternatives. The

probability that household i chooses state | at timet is then:



Pr (1) = Pr{W;;; > W, for any j* q]
=Prle;; - eqie > Xy (bgie - i) +Z (g - 9jic) for any j* q]

The supply function for mother's hours at work and the demand function for hours spent by children

in formal care can be specified in linear form as.

H.X=akX, +] “Z, +x ¥, wherek = ‘%1 P hours mc_;ther works o (2.2)
12 P hours children spend in paid care

Here, H.* is the continuous dependent variable k associated with household i in state at timet. In
thefirst continuous outcome equation, H,,* isthe number of hoursthat amother suppliesto thelabor
market (if sheworks), and H..2isthe number of hours spent by childreninformal child carefacilities
inthose stateswhere formal child care arrangements have been chosen. X;, and Z,, are the vectors of
the variables defined above, n* and a* are vectors of unknown parameters, and 2 is an error term
with mean zero.

The theoretical model assumes that a household makes simultaneous decisions about the
mode of child careit wishesto use, the labor supply of each of its members, the amount of time that
each family member spends on child care, and about the amount of time that their children spend in
formal care. All of these decisionsare determined by the exogenous characteristics of thefamily and
individual family members, both observable and unobservable.

There are several estimation issues that need to be discussed. First, the error termsin the
discrete (€) and continuous (?) equations may be correl ated across states and among each other. The
correlation across states is a correlation among disturbances in the state-specific indirect utility
functions (e.g., 2.1). If, for instance, a mother's participation in the labor force is determined by,
among the other factors, some unobservabletaste for work, this unobserved factor will be part of g,
for states in which the mother isemployed (j=1,...,4).

The same example of an unobservable preference for work can help to illustrate the
possibility of a correlation among the error terms of equations (2.1) and (2.2). In the continuous
equation, the number of hours that a mother supplies on the labor market depends, among other
things, on her taste for work. Women with a high preference for work can be expected to work
longer hoursand aremorelikely to be employed. Thismeansthat there may beacorrelation between

the disturbance in the equation for a household's choice of discrete states and the equation for the



amount of time that women supply on the labor market. Similar correlations can exist for the
equations that determine the following: (i) labor supply decisions of the other family members, (ii)
time spent on child care by the mother and the other family members, and (iii) household child care
arrangements.

In addition, because panel data are used in the model, there exists the possibility of a
correlation in the error terms among the multiple observations of the same family (correlation
between g, and gy, t,0t, and correlations between 2, and 2, t,0t,). Macro time effects (not
household-specific) in disturbances e and ? can be controlled by the introduction of time-specific
dummy variablesinto equations (2.1) and (2.2).

If it is assumed that the errors are not correlated when in fact they are, then the point
estimates will be biased and inconsistent. To account for possible error correlations in atractable

way | impose afactor structure on the disturbances in equations (2.1) and (2.2):

€ = My + 1 Vi 1 1V (31)
Xi = 1+t Vg +t (32)
Xi = 0y + Vg + ViV (33)

where ;;, is an independent extreme value error, and ?,, and 7, are independent norma random
variables. V, is a permanent factor (a factor that remains the same for the household at any time
point, i.e., ahousehold-specific effect) while V, isatransitory factor (within asingle household, the
factor will bedifferent at any two different pointsintime). Thesefactors are unobservable variables
that influence the choices made by households and that are uncorrelated with the explanatory
variables. 7's, t’s, and 7 s are factor loadings that represent the effect of a given factor in each
eguation.

| introduce a two-factor structure to account for the two maor possible sources of
heterogeneity in the disturbances — the inter-equation correlation of the error terms and the panel
structure of data. The use of both time-invariant and transitory factors hel psto takeinto account this
potentially complex form of correlation. These assumptions about the structure of the error termsin
the equations (2.1) and (2.2) are considerably more flexible than the common practice of imposing

a specific functional form of the distributions of v's (see for example, Gourieroux and Monfort



(1996) and Berry and Pakes (1990)).

The system of equations (2.1-2.2) with the error structure (3.1-3.3) can be estimated by the
Semi-Parametric Full Information Maximum Likelihood (SPFIML) method developed by Liard
(1978), and Heckman and Singer (1984), and applied to simultaneous equations by Mroz and
Guilkey (1992), and Mroz (1999).

| assume that the distributions of the v'sin equations (2.1-2.2) may be approximated by the

following step functions:

M

Pr(V,=v,)=P P 20and § P, =1 (42)
m=1
&

Pr(V, = vy ) =P, P * Oand g py =1 (42)
k=1

where v's are the points of support in the distribution of the factors 1 and 2, P and p are the
probability that the factors take value v, and M and K are the numbers of points of support of the
distribution of each V.

The above specification implies that each household has access to al possible child care
arrangementsand all potential employment outcomes. However, asignificant proportion of Russian
families have no accessto formal child care facilities. Also, Russian legislation specifies that only
children older than 18 months of age can be accepted by formal care ingtitutions. For these groups
of families the conditional contribution of the discrete outcome equation to the likelihood function
is calculated based on arestricted set of possible forms of care, i.e., that there are no formal care
arrangements available in the choice set of these households (Equations 5.1 and 5.2):

Households with access to al forms of care Households with no access to formal care

or households with children younger 18 months

DX 1 1 Vim* 1 je2Vom DX+ Vim T e 2Vake

e joit e ]
- A - NA _

Pr(Ye = jIVim Vo )" = 4 Pr(Y, = j[Vim Vo) = 2
1+ é ebkxi+rklvlk+r k2Vame 1+ é ebkxi+rklvlm+rk12V2k1

k=1 k=1

Pr(Y, = 0|v,,,,V,, )" = 1 Pr(Y, = 0|V, Vo )V = 1

it~ 1m? Y2kt - 4 it — Im» Y2kt - 2
1+ é ebkxi+rklvlk+rk(2\/2ml 1+ é ebkxi+rklvlm+r k2Vak

k=1 k=1

where Pr(Y . =jVimV2)" is the probability that household i (which has access to formal child care
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facilities) chooses state j at time t conditional on factors V, and V,, and Pr(Y ,=jV,,,,, V)" is the
probability for those households with no access to the formal child care.

Conditional on the V's, the likelihood contributions of the continuous outcome equations
(2.2) are:

1

1. H x'a'- z'g'-ty, -tV
PH(HE Ny V) = ] (s A T Stk 2o (61
S it S it
1. H/-x a’- z°9°- v,,- LV
Pr(H [ Vym, Vi) = g2 ) (—— |St2. 2R (62)
it it

where H,,, and H,,, are the dependent variables in the continuous outcome equations (2.2), f isthe
probability density function of standard normal distribution, and s*, and s?, are the square roots of
the variances of the error termsin equations (2.2).

Thus, the semi-parametric log-likelihood function for the system of equations (2.1-2.2) with
the error structure (3.1-3.3) is:

I N
A=an(@a PO

i=1 m=1 t=1

Py PrY; = jlvlm'VZK)A Pr(Y, = j|V1m1V2k)NA Pr(Hitllvlm’VZk) Pr(Hitzlvlm’VZK ) (7)

Qox

=
I

1

where N is the number of households in the sample, T is the number of times that a household
appears in the sample (the total number of observationsin the sampleis T*N).

Choosing a priori numbers of points of support M and K, the log-likelihood function & is
maximized over a’'s, B's, 7s,t’s, 7s, ?’s, p’'s, and Vv’ s. For identification purposes, the two points
of support for both factors are normalized to equal 0 and 1, respectively*. The number of points of
supportisincreased until thedifferenceinthelog-likelihoods of consequent maximizationssatisfies
the convergence criteria.

To determine the appropriate number of points of support for the distributions of factorsV,
andV, | usealikelihood“ Chi-square” test, recommended by Mroz (1993). According to thismethod
thefull model isestimated with one point of support (no heterogeneity case) for both permanent and

trangitory factors. | compareitslikelihood function T to that of aSPFIML model estimated withtwo

* The functional form for the normalization of probability weights, the points of support for the
likelihood function (7) and the estimated parameters are given in Appendix.
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points of support for the permanent factor and one point of support for the transitory factor. This
model adds seven more parametersto the estimation: six factor loadings t,, 2, ?;;,j=1,...,4, and one
probability parameter P. | usealikelihood ratio ?*test with seven degrees of freedom at asignificant
level 25% to determine the rejection or acceptance of the model with one point of support. If the
model without heterogeneity is accepted if favor of the model with the control for unobserved
heterogeneity, no further searchisdone. If the ssimple model specificationisrejected, than | perform
a ?test for whether to accept or reject the two point of support specification when compared to a
three points of support model. In the case of a two-factor model, this method is applied first to
determine the number of points of support for the permanent factor V. Then, keeping the number
of pointsof support of the permanent factor constant, the “optimal” number of points of support for
the time-variant factor V , isdetermined by increasing the number of pointsof support for that factor
until additional point of support fail to produce any significant improvement in the value of log-
likelihood function.

Thejoint distribution of the error terms (3.1-3.3) is unknown, so the sample statistics of the
estimates cannot be derived analytically. It is feasible to estimate the covariance matrix T of the
coefficientsin the model (2.1-2.2) by inverting the Hessian matrix of the second derivatives of the
log-likelihood function T. However, the numerical approximation of the Hessian matrix can be
difficult to obtain when the values of certain estimates by far exceed the rest of the coefficients, or
when the function becomes flat near the optimum as in these cases the Hessian matrix becomes
singular. | usethe method of bootstrapping to estimate the standard errorsfor the coefficients of the
SPFIML estimation. The standard errors for the coefficients of the model without control for
heterogeneity are the negative inverse of the maximum likelihood Hessian matrix for the MNL
coefficients and the standard errors for the NR coefficients are the square roots of the diagonal

elements of the matrix [$(X’ X)™], where & is an estimator of s,and s, in equations 6.1 and 6.2.

4. Data and Variables
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Thisresearch isbased on datafrom the Russian Longitudinal Monitoring Survey (RLMS)®, thefirst
and only nationally representative sample of households in the Russian Federation. The survey
comprised seven rounds conducted in: (I) September 1992, (1) February 1993, (111) August 1993,
(V) November 1993, (V) December 1994, (V1) October 1995 and (V1) October 1996. Rounds|-1V
surveyed over six thousand households while Rounds V, VI and V11 surveyed a different panel of
approximately four thousand households. The data were weighted across the rounds for
comparability and to ensure that the survey was representative on the national scale.

Inthisanalysis, | use apooled sample of households with children younger than 7 years old
based on the results of the last three rounds of the survey. The data on the first four rounds of the
survey (1992-93) gathered no information on the availability of child care facilities, which makes
it impossible to apply the model of child care choice and labor market behavior to the households
covered in the first four rounds.

Theinitial sample of householdsfor roundsV, V1, and V11 of the survey wasidentified from
a dtratified three-stage cluster sample of residential addresses. Cities as well as urban and rural
portions of rayons (political and geographic units about the size of counties in the United States)
were the area units selected in the first stage. These 38 rayons were stratified by the eight regions
and by the percentage of the urban population within each region. Within each area chosen in the
first stage, a sample of voting districts (primary population points) was randomly chosen from a
geographically ordered list of voting districts falling in that area.

There are 1,262 households with children under the age of seven in the pooled sample of
roundsV, VI, and VI, and these households are represented by 2,162 observations (an average of
1.77 observations per household). The data set includes information on the individual members of
these househol ds, househol d-specific information and data on the community level. It also contains
information on the modes of child care arrangements made for each child in the household, the

amount of time each child spent in formal and informal child care, and the amount of money paid

® The weights and arange of issues related to the sample design and collection of these data are
explained in depth in the documents that can be found in the home page of the RLMS. The data sets can
be obtained free through the home page: www.cpc.unc.edu/projectsrims/rims_home.html. Lokshin and
Popkin (1999), and Lokshin, Popkin, Harris (1999) give additional information on the sample and data
Set.
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for formal child care during the week of the survey. The part of the questionnaire that was
administered to each individual household member yields data on how much time each household
member spent looking after children and was active at the labor market, as well asinformation on
their monthly wages. The part of the questionnaire that was administered to one respondent per
household on mattersthat affected the household collectively yields information on any non-wage
household income and on the household’'s composition. The part of the questionnaire that was
administered to agroup of respondentswho represented thewholelocal community yieldsdataabout
the availability of different formsof child care, and this information was collected for each of the

160 primary population points.

Dependent variables

The dependent variable for the discrete outcome equation is defined according to the possible
combinationsof amother'semployment status and the mode of child care, which are shownin Table
2. These combinations are: (0) —the mother does not work and stays at home with her children; (1)
—the mother works, the other household members also work, informal child care arrangements are
used; (2) — the mother works, the other household members do not work, informal child care
arrangementsareused; (3) —themother works, the other household memberswork, formal child care
isused; (4) —themother works, the other household membersdo not work, both formal and informal
care arrangements are employed.

The distribution of households by the mothers [abor force participation and by the mode of
child careis presented in Table 2. More than 45 percent of households with young children have
non-working mothers. The percentage of motherswho stayed at home with their children increased
dightly from 1994 to 1996.

— Table 2 about here —

Among the households that use other types of care, the largest single group is formed by
families using household members other than the child’s mother as child care providers. A third of
the households with aworking mother use thistype of care. A relatively high share of the families,

8 percent, used only formal facilities for child care. And a small minority of Russian households
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used both formal and informal child care.

Table 3 illustrates the distribution of the dependent variables for continuous outcome
equations, i.e., the time that mothers spent working and the time that children spent in formal care.
Both continuousoutcomesare observed only among the sampl e of working mothersor onthesample

of children informal care.
Explanatory variables
The definitions and descriptive statistics for the explanatory variables in the system of equations

(2.1-2.2) are presented in Table 3. Severa key variables of interest are discussed in detail below.
Price per quality unit of child care (P): In the RLMS, households reported their weekly

expenditureson child care and thetimethat their children spentinaformal child carefacility during
the week of the survey. Thereisno direct way to relate such information to the quality of child care
provided as no datawere collected on the regional characteristicsof child carefacilities (such asthe
sizes of groups of children in pre-school establishments, quality of personnel, etc.). Like Blau and
Robins (1988), | assume that the quality of formal child careis uniform within a population point®
and | use the average local per hour price of care asaproxy for the child care price.

— Table 3 about here —

Mother's offered wage (W,): The wage rates available to each mother have been imputed using
Mincer's (1974) type earning function regression with a control for selectivity (standard Heckman
correction)’ run on asub-sampl e of working women for whom hourly wage datawere available. The
hourly wage has been calculated as aratio of the women’s monthly earnings and the total number
of hoursthey worked during the month the survey has been administered. In the absence of dataon

the total amount of time a mother had worked during the preceding month, the imputations were

® The average prices of child care are calculated for 30 population points in the sample. Each
population point includes about 40 households with children.

" Regression coefficients for the wage equations are shown in Appendix 2. For identification in
the selection equation | use the standard set of household characteristics that can influence the mother’s
labor force participation decision, but are uncorrelated with the potential wage rate.
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made based on the number of hours worked during the week of the survey.

In the wage regression, the following explanatory variables have been used to predict
mothers  hourly earning —the mother's educational level, her age, details on the region in which she
lived, the type of settlement where she lived (urban-rural), the number of children she had (as a
proxy for work experience), her marital status, and the amount of time she had been in her current
main job. Imputations are made based on the women’ s predicted hourly wages with the job tenure
of non-working mothers being equal to zero. Here the offered wage is assumed to be awage that a
mother could earn if she were to start anew job.

Offered wages of other household members (W;): The wage rates available to other household

membersare calculated inasimilar way to thewageratesavailableto mothers. Different regressions
were run to predict wages for household members of different ages and genders. After the
imputations, two methodswere used to obtain thewage W,,. Under thefirst specification the offered
wage of other household membersis equal to the lowest wage earned by any household member
except the mother. The second specification uses the average wage of al working household
members as an explanatory variable in the model.

Non-wage household income (E): Non-wageincomeismeasured ashousehold monthly incomefrom

all sources other than wage income. This may have included social security transfers, private
transfers, in-kind income, and income from home production. The structure of household income
changed over the rounds of the survey and certain adjustments were made to ensure compatibility
of the income data across all of the survey rounds.

Other explanatory variablesinclude someindividual characteristicsof themother such asher
age and level of education, household demographics and size, the number of children in the
household and their ages, the number of pensioners in the household, and the household's

geographical characteristics.

5. Reaults

Theresults of the estimation of the system of simultaneous equations (2.1-2.2) are presented for the

specification with four points of support for both the permanent factor V, and the transitory factor
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V,. A further increase in the numbers of points of support M and K failed to result in asignificant
increasein thevaue of thelikelihood function®. The estimated coefficients are shown for the mode!
estimated with (M=4 and K=4) and without (M=1 and K=1) adjusting for unobservable
heterogeneity. The estimation of the model without adjusting for a possible correlation in the error
terms between equations (2.1-2.2) is essentially ajoint yet independent estimation of the modified
multinominal logit (MNL) of the form (4) for the discrete outcome and two maximum likelihood
normal regressions (MLNR) for the continuous outcome equations.

According to the likelihood-ratio test criterion, the MNL/MLNR specificationisreected in
favor of the SPFIML estimation. The log-likelihood value for the independent MNL/MLNR
estimates is-9650.50 based on 164 parameters. The log-likelihood value for the SPFIML estimate
1S-9362.65 based on 182 parameters. Thisis an increase of 287.85 in the log-likelihood value for
18 additiona parameters.

Estimated coefficients

Tables 4(a) and 4(b) present the estimated coefficients of the discrete outcome equation for both
specifications. The effect of mothers wage rates on the discrete outcomes is much stronger when
SPFIML was used than without it. For examplethe coefficient on thelog of mothers wagesfor state
1 estimated by MNL is one third of the value estimated under SPFIML specification.

— Table 4(a) and Table 4(b) are about here —

—Table 5 about here —

The effects of the child care prices on household discrete outcome choices are also stronger if the
model is estimated by SPFIML. While both methods produce estimates consistent with the
predictions of the economic theory, using SPFIML yields more accurate estimates.

— Table 6 about here —

Another way to demonstrate the diff erences between theresults of SPFIML and independent

8 Using more than four points of support for each factor lead to a significant increase in the time
of convergence for the optimization procedure. The bootstrap technique that uses multiple optimizations
of the log-likelihood function would require a prohibitively long time for the estimation of the standard
errorsin that case.
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MNL is to compare effect sizes of the coefficients estimated with and without the control for
heterogeneity. Relative effects of the parameters of the model on the household child care choices
can be compared by normalizing the estimated coefficients by the value of one of the coefficients.
Table 6 present the ratio of the selected parameter coefficients to the coefficient of variable
“Presence of children younger than 18 months’ for both model specifications.

Therelative size of the coefficient of the child care cost isconsistently larger inthe SPFIML
estimation. The same pattern can be observed for therel ative size of the mother’ swage coefficients.
Thelargest differencein the effects of mothers' wageson household behavior isfor the stateswhere
other household membersdo not work (states2 and 4). Relative sizesof the coefficientsof the other
household members wage rates are larger in SPFIML estimation for the states with non-working
other household members (states 2 and 4), and the sizes of these coefficients are smaller for the
states with working other household members.

Estimates of the continuous outcome equations are shown in Table 5. The estimated
coefficients of the independent equation of the hours of work are consistent with the coefficients of
themodel estimated withthe selectivity biascorrection. However, thelatter yieldssignificantly more
precise estimates. The standard errors of the SPFIML estimation are on average 50 percent lower
than the standard errors obtained from the MLNR estimation. Both estimations show that increases
inthe price of child care have astrong negative effect on the number of hoursthat the motherswork,
whileincreasesin wagesavailableto mothershave asignificant positive effect on their participation
in the labor market.

The estimation of the equation of the demand for child care indicates that the correlation of
the error terms reduces the effects of mothers offered wages and the price of child care on the

number of hours during which households use formal care facilities.

Smulations

To examine the effects of the estimates summarized above on the model (2.1-2.2) | smulate how
households would respond to changes in the specific parameters used in the model. In a given

simulation, the certain value of the variable of interest is assigned to al the households in the
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sample. The simulated probabilities for the discrete model outcomes and simulations for the
continuous models are generated for each household at every time point by integrating over the
estimated heterogeneity distribution and averaging the probabilities across the sample. Next, the
value of the variable of interest is changed, and this changed valueis assigned to the whole sample
of the households. Thenthenew set of simulated probabilitiesisgenerated. Theeffect of the changes
in the particular parameter on the discrete and continuous outcomesis calculated asadifferencein

these simulated probabilities.

Discrete outcome model of the household’ s child care mode and the mother’ s labor supply

Thesimulated distributionsof the probabilitiesfor thediscrete outcome equation areshownin Table
7°. Table 7(a) shows the changes in the simulated probabilities for every discrete state, and Table
7(b) shows the changes in the smulated probabilities grouped by states where other household
members work (states 1 and 3) and for states where the households use formal child care (states 3
and 4).

Priceofchildcare: | estimatetheimpact that subsidizing child carewould have on the probability

that households choose a particular child care/labor supply mode, make a particular decision about
the labor supply of the mothers, and about the amount of time children stay in formal care'. As
predicted by the theoretical model, these simulations show that an increase in the per hour price of
carediscourages householdsfrom choosing formal child care arrangements(mode 3 and 4), and al'so
discourages mothers from working.

If formal child care were fully subsidized (in other words, the price was zero) as opposed to
the current situation in which the average child care price is 5.6 rubles per hour, this would result
inan 11.9 percent increase in the rate of mothers' 1abor force participation. It also would resultina

9.5 percent increaseinthe useof formal carefacilities (thisnumber isaweighted sum of the changes

° Corresponding calculated elasticities are shown in Appendix 4

19 The changes in the price of care have no effect on the behavior of those households that had no
access to the formal care facilities. These households, however, are included in the sample and all the
results are obtained by averaging the predicted probabilities over the whole sample.
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instates3and 4, and itisshownin Table 7(b)). Onthe other hand, increasing the pricesof child care
would discourage other household members from working. Doubling the cost of child care would
decrease by 8.4 percent the proportion of households where other memberswork (this number isa
weighted sum of the changesin states 1 and 3). A negative effect of child care prices on the states
where only informal care is used can be attributed to the existence of a shadow price of the time
other household members spend taking care of children, which can be correlated with the actual
market price of child care. Alternatively, this negative effect of child care prices can be attributed
to monetary transactions between the members of a household.

— Table 7(a) about here —

Mothers offeredwagerate:  Thepotential wagethat amother could earnif sheworks, has astrong

and positive effect on the probability of her participation in the labor market. A higher wage offer
will increase the opportunity cost of her staying at home and, therefore, will increase mother's
propensity to work. Simulated changes in the probability that various types of child care
arrangements would be chosen and that mothers would participate in the labor force in response to
changesin the level of offered wages are presented in Table 7(a).

Thedoubling of amother's offered wage rate (from 10 to 20 rubles per hour) would increase
the number of households with working mothers by 24 percent . At the same time, the proportion
of households with non-working mothers would decline from 50.5 percent of the sample to 40.7
percent. This changein the offered wage rate would a so affect the distribution of householdswith
working mothers, particularly in those where other household members also have jobs. The
proportion of such households would decline by 17.8 percent relative to the initial state. The
doubling of the offered wage of the mother would a so increase by 19.1 percent the use of paid care
facilities.

Offered wage rate of other household members: An increase in the wage rate of the other

household members reduces the probability that the household will choose to keep members other
than the mother from working (states2 and 4). Thethird row in Table 7(a) demonstrates the impact

of anincreasein the wage rate available to other household members by 100 percent (from 10 to 20
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rubles per hour '*) — a14.5 percent increase in the proportion of households where other household
members work. The dlight decrease in the number of non-working mothers can be attributed to
imperfect substitution between the maternal and other forms of care. An increase in the wage rates
of other household members would increase total household income, thus (according to the
theoretical model) discouraging mothers from working. However, as household income grew and
formal care became more affordable, households would switch from the maternal to formal care
mode and the number of working women with children would increase.

Demographicandgeographical variables:  Table8 presentssimulationsthat summarize the effects

of several demographic variables on the discrete outcomes. Househol dswith children under the age
of three are significantly less likely to choose states where the mother works. The probability that
those households with children younger than 18 months will have a non-working mother is 50.4
percent higher than the probability that households without such a young child will have a non-
working mother. Younger children require more intensive care and, therefore, have a strongest
impact on the likelihood that their mothers will be employed.

— Table 8 about here —

This estimation shows that household non-wage income has no significant effect on the
household’ s choice of type of child care. However, the household' s structure does appear to be an
important determinant of its choice of child care. The availability of grandparents and other family
members in households encourages these households to use informal types of child care and may
minimizetheir propensity to useformal care. The presencein the household of children between the
ages of seven and twelve years and of teenagers has a positive effect on mothers' labor force
participation in all states of child care arrangements. Households in the rural areas of Russia are
morelikely to have working mothersthan familiesin the urban or metropolitan areas of the country.

A mother’s educational level can be regarded as a proxy for the quality of materna child
care. Theory would suggest that the mother’ s educational level would have a negative effect on her
labor force participation, in part because better-educated mothersarelikely to provide higher quality

" The use of 10 ruble wage subsidies and 5.6 ruble child care subsidies is arbitrary. Following
Blau (1999) | assume that the relative cost-effectiveness of the two types of subsidiesis not very
sensitive to the specific magnitudes of the subsidies.
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care. However, the estimation failsto show any such pattern and instead indicates that motherswho
are high school graduates are 13.2 percent lesslikely to choose formal child care arrangements than
mothers with higher levels of education.

Maternal employment and the use of paid care are both higher in single-parent households
than in two-parent households. Such households are morelikely to useformal child care, and single

mothers are 10.8 percent more likely to work than married women with children.

Continuous outcome models for women’ s time spent working and children’s time spent in formal

care

Women' stime spent working: A simulation of the effects of the exogenousvariables on the mothers

hours of work model confirms the predictions of the theoretical model. An increase in mothers
wages has apositive effect on the number of hoursthat mothers spend at work, whilean increasein
the cost of child care hasanegative effect ontheir work hours. Theeffect of child care costsonlabor
hoursisweaker than the effect of wages. The wage rate of other household members seemsto have
no significant effect on mothers work hours. The higher the household’ snon-wageincome, theless
time the motherswork. Of the demographic variables, the presence of small childreninahousehold
decreasesthe mother'slabor activity. On average, single motherswork 20 hours more per week than
married women with children. Younger and less-educated mothers tend to work longer hours.
Mothersin the metropolitan areas of Russiatent to work shorter hours than mothersin rural areas.

Children’stimespentinformal care: Thetheoretical model offersno predictions about how the price

of child careaffectsthe number of hoursthat children spend informal care. However, assuming that
formal careisanormal good, a negative child care cost coefficient of the hours of care regression
could beexpected. Indeed, smulationsshow that an increasein theaverage price of child carewithin
a given population point decreases the number of hours that children spend in formal care. The
mothers wage rate has apositive and significant effect on the use of formal care, whilethe presence
in the household of children under the age of 18 monthsreducesthe household’ suse of formal care.
The estimations fail to reveal any significant differences in children’s attendance at formal care

facilitiesamong different regionsof Russia. Better-educated mothersuseformal care more oftenthan
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|less-educated mothers.

Robustness

The robustness of these results can be tested by eval uating some of the alternative specifications of
the model (2.1-2.2). Table A3 in Appendix 3 shows the SPFIML estimation coefficients for the
discrete and continuous outcomes equations where the regressor is the minimum wage rate of the
household members other than the mother. These estimations suggest that using this specification
makes little difference in the effects of the key policy variables compared to when the regressor is
the average wage rate of the household members other than the mother.

The “average wage’ estimation results are more consistent with the prediction of the
theoretical model in terms of how the wage rates of the other household members affect their
employment. For those states with the working household members (other than the mother) (states
1and 3), anincreaseinthe“averagewage’ variable hasapositive effect ontheir level of labor force
participation. However, in state 1 (househol dsin which themother and other memberswork but only
informal child care is used), the “ minimum wage’ specification results in a negative significant
coefficient for this parameter.

In the continuous outcome equations for the hours of mothers employment and the demand
for formal care the estimation of the “ minimum wage” specification shows that the wage rates of
other household members have aweaker impact on the outcomes in both equations. The effects of

the other parameters are not different from the predictions of the " averagewage” model estimation.

6. Policy implications

This analysis demonstrates that the price of child care and the wage rates of mothers and other
household members have astrong effect on the maternal employment and on the use of formal child
care. When alocating limited budget funds, policy-makers need to decide what policies are most
likely toimprovethewell-being of Russianfamilies. Thethreekey policiesinthisareaarewagerate

subsidies, child care subsidies and direct government transfersto householdswith children. These
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instruments can affect the welfare of Russian households by increasing their income and/or
improving the developmental and educational outcomes of young children.

The discussion in this section provides the information that the Russian government needs
to determine the costs and benefits of accomplishing a given policy objective and to identify the
tradeoffs involved in attempting to achieve multiple objectives.

The empirical analysis of the model (2.1-2.2) indicates that wage and child care subsidies
have the biggest positive impact on the employment rate of women with children. Wage subsidies
make having a job more attractive than not working. Child care subsidies can affect the utility
derived from working and from using formal care. They tend to increase maternal employment by
inducing certain householdsto switch from a state where the mother stays at homewith her children
to states where the mother works. Child care subsidies also affect househol dswith working mothers
by prompting them to change from informal to formal child care. However, these subsidies do not
in any way affect the level of maternal employment in households with working mothers. Wage
subsidiesare paid to al working women with children and thus the net increase in employment will
be reduced by the amount paid to women who aready have ajob.

The effectiveness and distributional impact of child care and wage subsidies can be
determined through simulations. Suppose, similar to the resultsin Table 8, the government wereto
introduce child care subsidies that make child care free. These subsidies are available only to the
familiesthat use paid child care. The child care subsidies will induce some non-working mothersto
enter the labor market, and may induce households with working mothers to use more formal care.
The results of this ssmulation are presented in Table 9.

Thetotal government expenditure on fully subsidized care would consist of its subsidiesto
those households that were using the formal care before the new subsidy policy was implemented
plus the subsidies to those households that switch from using informal care to using formal care
because of the new subsidized price. This policy measure would result in a11.9 percent growth in

the number of working mothers,*? and would affect 23.6 percent of householdswith childreninthe

2 \When child care subsidies |ead to increased demand for formal 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.
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sample.

An aternative approach for the government to take would beto introduce wage subsidiesfor
women with children. Suppose the Russian government wants to spend the same amount of money
asit spent on child care subsidies on wage subsidies. All households with working mothers would
be eligible for such subsidies.

— Table 9 about here —
Thisincrease in the hourly wage rate would induce some mothers who previously did not work to
enter thelabor market. Also, those motherswho were employed before the policy wasimplemented
would work longer hours. The number of households that use formal care would also go up. The
magnitudes of these changes can be determined by solving equation (8):

E = N, AW+ N, W, + W), (8)
where N, isthe number of the househol ds where the mother works before the wage subsidies, N, is
the number of households where the mother enters the labor market after the increase in hourly
wages, | W isthe changein wageratesdueto the subsidies, W, isthewageratesbeforethe subsidies,
and E isthe government expenditure. Thefixed-point solution of equation (8) withrespectto N, N,
and W yields a 5.7 percent growth in women’s labor force participation rate under this policy. If
the wage subsidy were equal to the amount of money that the government would otherwise have
spent on child care subsidies, thiswould increase mother’ s wage rates by 2.06 rubles per hour, and
52.2 percent of households would benefit from this policy.

Child care subsidieswould increase maternal employment by almost twice as much aswage
subsidies. Both measures would increase the total household incomes of the eligible households. In
the case of those households that were using formal child care before the child care subsidies were
introduced, thisincreaseinincomewould be aresult of adecreasein the amount of money that they
previously spent on child care and an increase in the mothers wage income because she would be
working longer hours. In the case of those households that start using market care because of the
lower prices, and asaresult of which the mother entersthelabor market, theincreaseintheirincome
isgenerated by the wageincome that the newly-employed mother bringsinto the household budget.

The wage subsidies would increase total household income by increasing the household’s

earned income because of theadditional timethat motherswho werealready inthelabor forcewould

25



spend at work and because of the additional wagethat motherswho had not previously beenworking
would bring into the household budget after they became employed.

A third policy measure that may influence the welfare of Russian households with children
isafamily allowance transfer. Assume again that the government wants to spend the same amount
of money on family transfersasit spent on thefirst two policies. According to the model, thiswould
resultinadight drop inthelevel of labor force participation of mothers, but would increasethetotal
household incomeby increasing households' non-wageincome. All householdswith childrenwould
benefit from this policy.

These simulations indicate that child care subsidies are substantially more effective than
wage subsidies at increasing employment per ruble of government expenditure. They would also be
more effective in inducing households to use formal child care.

Comparingtheeffectsof theabovethreepoliciesontheincomelevelsof Russian households
with children reveal s that the child care subsidies would produce the largest increase in the family
income both for the beneficiaries, and, if averaged out, for the whole sample. Wage subsidieswould
produce the next biggest increase, following by family alowances transfers. Households that use
paid care would experience on average a 20 percent increase in their incomes asaresult of thefully
subsidized child care. Theeffect of thewage subsidieswould besignificantly smaller (yieldinga7.5
percent increase in total household income), although it would affect more families. The uniform
family allowances would increase the income level of al households with children by only 3.4
percent.

The relative effectiveness of the child care subsidies under the conditions of the neutral
revenue experiment can be explained by the fact that child care subsidies are concentrated on the
smallest proportion of the households with children when comparing with other policies. Thus,
households with children in the formal child care facilities experience asignificantly larger impact
ontheir total income (anincrease of 1,261 rublesper month) than they would experienceif thewage
subsidies (an increase of 472 rubles per month) or family allowance transfers (an increase of 198
rubles per month) were implemented. Larger changesin household income allow more households
with children to change the mode of child care and freeits mothersfor work. Smaller changesin the

total household income from other policiesare not enough to induce the householdsto switch to the
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new state. For many households these changes result only in intra-state adjustments in thus fail to

produce a significant impact on the household behavior.

7. Conclusion

Estimating the joint model of households’ child care choices, mothers’ labor supply decisions, and
household demand for formal child care confirmsthe predictionsof thetheoretical model devel oped
in this paper. The estimation indicates that economic incentives have apowerful effect on the work
behavior of women with children in Russia. The level of wages available to them and the costs of
child care can both be expected to affect women's labor force participation and labor supply
decisions. Child care costs affect which child care arrangement househol ds choose. When the costs
of careare high, thisdiscourages householdsfrom using formal child care and increasesthe number
of householdsthat rely only oninformal care.

Government subsidies for child care may increase the number of mothers who work, thus
increasing theincomes of poor householdsand lifting somefamiliesout of poverty. Thesimulations
inthispaper have shown that measures such as subsidies aimed at reducing the costs of market child
care are more effective than measures that increase women’s wages in increasing the number of
mothers who work and the number of hours that they work.

Simulationsindicate that family allowances—intended as ameans of reducing poverty — do
not significantly affect which child care arrangements households chose. Therefore, substituting
child caresubsidiesfor family allowanceswould have astrong positive effect on level of labor force
participation of women with children and thus may be effective in reducing poverty.

A significant proportion of Russian households with children use a network of family
members to provide most of their child care. Those families in which some members do not work
are unlikely to use paid care as informal care is available from those family members. It would
appear that in Russiathiskind of informal care has substituted for the care that used to be provided
by the Soviet government, which would explain the fact that there is still arelatively high level of
participation by women in the labor force despite the sharp drop in the number of kindergartensand

nurseriesin thelast 10 years.
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Further research is needed in severa areas. First, this paper has assumed perfectly elastic
demand for labor with respect to an increase in women'’s labor supply. However, given Russia's
shrinking economy, it seems unlikely that the market could actually accept a significant influx of
women without any wage adjustments. Anincreaseinthewomen’ slabor supply might lead to adrop
in real wages, which would mean that the actual effects of the policiessimulated in this paper would
be quite different. This may also be true of the child care market where an increase in the demand
for the formal care might cause the market prices of child careto increase.

The next question that needs further research is the distributional impact of the various
potential government policies. Even if the child care subsidies produce, on average, the largest
increasein the household income (compared to subsidizing wage rates or having asystem of family
allowances), it is unclear which households would benefit most from these subsidies. The poorest
households with children in Russia may not benefit from this kind of subsidy, which means that
other policy measures would be needed to improve the well-being of such families.

The serious limitation in the present analysisisthe lack of direct information on the quality
attributes of care provided under different arrangements and at different facilities. While the data
used in this paper are averaged by population point, center-specific information would be more
appropriate. Further work should also consider marriage and fertility decisions of the households as
factors that may influence households choices of child care arrangements and its members' labor

supply decisions.
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Table 1: Solutions of the household utility maximization problem

Mother works Other household Informal Formal
memberswork child care child care
1-L,>0 Hy>0 TS0 1-L,-T,>0
State 0 No
State 1l Yes Yes Yes No
State 2 Yes No Yes No
State 3 Yes Yes No Yes
State 4 Yes No Yes Yes

Table 2: Distribution of households with children 0-7 years old by the choice of child care
arrangements. RLMS Rounds I-VI1, 1992-96.

Rounds of survey

Child care mode V, 12/94 V1, 10/95 VI, 10/96

Mother does not work 45.0 46.2 47.3
Othersdo not work, informal care only 22.7 23.2 185
Otherswork, informal care only 8.0 8.6 8.8
Otherswork, formal care only 19.7 158 18.8
Othersdon’t work, formal and informal care 45 6.2 6.6
Total number of households 796 695 670
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Table 3: Summary statistics for the explanatory variables, the means and standard deviations.

Pooled sample, rounds V-VII, RLMS

Explanatory variables Mean Standard Deviation
Log of mother’simputed hourly wage 243 0.42
Log of the other household membersimputed hourly wage (aver age) 243 0.83
L og of the other household membersimputed hourly wage 2.34 0.85
(minimum)

L og of the average cost of child care 1.80 1.08
Mother’swork hours per week 36.67 13.87
Hours per week children spend in formal child care facilities 41.09 22.28
Non-wage household income 3300.88 855.1
Presence of children 0-18 months 0.19

Presence of children 18 month - 3 yearsold 0.22

Presence of children 3- 7 yearsold 0.67

Presence of children 7-12 yearsold 0.26

Presence of children 12-18 yearsold 0.17

Mother’sagein months (years) 367.6 (30.6) 94.7 (7.9)
Total number of children 18 yearsold and younger 1.68 0.89
Number of pensionersin the household 0.17 0.42
Mother’syears of education 12.3 3.6
Single parent family living alone indicator 0.05

Single parent living with grandparentsindicator 0.06

Other households with single parent 0.04

Nuclear family living alone 0.54

Nuclear family living with grandparents 0.16

Other households with nuclear family 0.06

Other households with children 0.09

Metropolitan areasindicator 0.09

Other urban areasindicator 0.66

Rural areasindicator 0.25

Samplesize 2169
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Table 4(a): Discrete outcome SPFIML model, estimation with heterogeneity.

M ode of child care and household labor supply arrangement.
Case when the mother does not work isused asa reference.

Other work Other do not work Other work Other do not work
Informal Informal Forma Informal & formal
child care child care child care child care
Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
Presence of children
younger than 18 months -3.12 0.49 -3.64 0.70 -5.38 1.00 -5.80 1.00
15-3yearsold -1.45 0.45 -1.89 0.62 -4.13 0.91 -4.73 122
3-7yearsold 0.55 0.45 0.73 0.64 -0.80 0.93 -0.90 1.30
7-12 yearsold 0.97 0.40 0.81 0.54 0.32 0.54 -0.16 0.67
12-18 yearsold 1.27 0.47 043 0.64 243 0.62 1.95 0.76
Family size 7.45 1.44 -0.40 1.90 231 2.04 -3.57 2.34
Number of children in the household -8.87 241 143 329 -10.98 3.77 -0.05 4.50
Number of pensioners -3.84 2.23 170 307 -1201 288 -10.54 3.84
Single mother household -0.33 0.50 1.36 0.62 0.64 0.53 192 0.62
Households with two parents Reference
Household incomes
Household non-wage income -0.15 194 2.50 243 -0.96 2.10 -0.06 2.56
Log wage rate of others 0.25 221 -8.09 2.66 7.26 3.26 -6.36 3.09
L og of average cost of child care -3.19 116 -3.39 1.52 -2.93 1.36 -4.45 173
Household regional dummies
Other urban areas of Russia -0.36 0.36 -0.04 0.47 -2.23 0.50 -1.70 0.56
M oscow and St. Petersburg -1.54 0.67 -1.52 0.88 -1.15 0.87 0.24 1.19
North and North-West -1.29 0.63 -2.12 0.80 254 0.71 3.38 0.94
Central and Central Chernozem 0.65 0.53 -0.10 0.70 2.83 0.73 3.17 0.90
Volgo-Vyatskiy -0.44 0.56 -151 0.72 2.34 0.70 2.29 0.91
North Caucasis 0.40 0.52 -0.30 0.71 1.78 0.79 1.80 1.00
Ural -0.12 0.57 -1.13 0.73 3.05 0.72 3.49 0.90
Western Siberia -0.14 0.55 -1.10 0.73 1.30 0.75 211 0.96
Eastern Siberia Reference
Time dummies
Round 5 0.03 0.29 -0.06 0.39 -0.81 0.37 -1.19 0.50
Round 6 0.35 0.30 0.21 0.39 -0.63 0.37 -0.66 0.46
Round 7 Reference
Characteristics of the mother
Mother’'sagein years 1.60 135 1.05 1.86 -0.70 1.83 -1.49 2.10
High school completed -0.46 0.42 -0.28 0.55 -1.31 0.57 -1.08 0.69
Technical/vocational school 0.26 0.38 -0.19 0.50 -0.17 0.51 -0.17 0.63
University Reference
L og of mother’swage 14.18 4.37 13.24 6.11 17.98 6.15 19.67 6.02
Constant -6.82 1.44 -3.65 182 -14.86 240 -11.05 241




Table 4(b): Discrete outcome SPFIML model, estimation without heterogeneity.

M ode of child care and household labor supply arrangement.
Case when the mother does not work isused asa reference.

Other work Other do not work Other work Other do not work
Informal Informal Formal Informal & formal
child care child care child care child care
Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std. Err.
Presence of children
younger than 18 months -1.74 0.27 -1.73 0.38 -5.38 1.40 -5.80 231
15-3yearsold -0.87 0.25 -1.10 0.34 -2.01 0.49 -2.02 0.72
3-7yearsold 0.06 0.25 0.45 0.35 -0.09 0.54 -0.05 0.81
7-12 yearsold 0.68 0.20 0.48 0.26 0.18 0.25 -0.08 0.34
12-18 yearsold 0.97 0.24 0.56 0.33 114 0.28 1.05 0.38
Family size 4.83 0.69 -2.53 0.95 227 0.92 -2.81 1.15
Number of children in the household -6.57 1.38 295 181 -6.09 176 1.96 1.32
Number of pensioners -2.05 112 2.60 132 -5.05 1.38 -3.08 141
Single mother household -0.27 0.26 1.37 0.25 0.28 0.31 154 0.35
Households with two parents Reference
Household incomes
Household non-wage income -0.15 0.96 1.66 1.09 -0.39 1.16 0.35 1.06
Log wage rate of others 2.28 123 -3.29 116 7.46 192 -3.37 1.49
L og of average cost of child care -1.27 0.64 -1.07 0.87 -1.31 0.77 -3.08 119
Household regional dummies
Other urban areas of Russia -0.18 0.17 0.02 0.23 -0.75 0.21 -0.29 0.34
M oscow and St. Petersburg -1.03 0.35 -0.61 0.45 -1.00 0.46 0.16 0.69
North and North-West -0.55 0.32 -0.85 0.43 0.70 0.38 1.10 0.55
Central and Central Chernozem 0.19 0.27 -0.13 0.35 0.90 0.36 0.67 0.56
Volgo-Vyatskiy -0.32 0.28 -0.72 0.35 0.78 0.37 0.02 0.57
North Caucasis -0.02 0.27 -0.29 0.35 0.34 0.39 0.00 0.60
Ural 0.03 0.29 -0.17 0.36 134 0.36 1.26 0.54
Western Siberia -0.32 0.28 -0.68 0.37 0.16 0.36 0.49 0.55
Eastern Siberia Reference
Time dummies
Round 5 0.14 0.16 0.03 0.21 -0.14 0.19 -0.35 0.32
Round 6 0.23 0.16 0.02 0.21 -0.02 0.19 0.04 0.30
Round 7 Reference
Characteristics of the mother
Mother’sagein years 0.64 0.98 -1.80 0.98 -0.50 0.98 -1.32 0.98
High school completed -0.48 0.77 -0.59 0.82 -0.63 0.85 -0.77 0.97
Technical/vocational school 0.12 0.65 -0.48 0.84 -0.02 0.81 -0.28 0.94
University
L og of mother’swage 3.82 0.99 0.49 0.99 3.68 0.99 0.40 0.99
Constant -2.88 0.83 0.73 0.84 -2.46 0.84 0.72 0.86
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Table 5: Continuous outcome SPFIML model, estimations with and without heterogeneity

Hours of work

Hoursin formal care

No heterogeneity Heterogeneity No heterogeneity Heterogeneity
Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std. Err.
Presence of children
younger than 18 months -9.02 10.51 -6.57 460 -25.02 371  -13.90 244
15-3yearsold -10.99 834 -14.03 4.06 0.28 3.29 1.93 231
3-7yearsold -4.66 8.10 -8.15 4.27 6.83 3.59 0.61 244
7-12 yearsold -4.03 6.12 -4.50 3.04 -18.36 282 -13.83 159
12-18 yearsold -4.59 7.08 -7.31 221 -12.63 323 -11.71 1.70
Family size/10 42.9 251 40.86 3.26 -1.72 1.16 -3.59 4.72
Number of children in the household/10 158 4.68 14.58 4.16 12.33 2.08 13.13 167
Number of pensioners/10 125 4.04 10.99 211 132 1.94 -0.42 5.69
Single mother household 20.72 6.75 22.27 253 0.86 3.22 -0.54 154
Households with two parents Reference
Household incomes
Household non-wage income/10000 -39.39 31.05 -32.06 4.97 -1.96 129 -4.10 6.27
Log wage rate of others/10 25.92 31.6 25.12 3.20 8.87 14.61 233 5.45
L og of average cost of child care/10 -22.71 17.7  -19.56 144 -14.7 8.34 -3.53 3.95
Household regional dummies
Other urban areas of Russia 0.17 4.68 0.85 248 0.37 217 0.29 1.19
M oscow and St. Petersburg -20.80 9.86 -22.44 1.70 1.43 4.48 -0.43 251
North and North-West -16.63 848 -21.13 191 3.49 3.76 172 1.97
Central and Central Chernozem -12.00 7.80 -16.08 3.32 411 3.76 -0.28 2.03
Volgo-Vyatskiy 1.73 8.44 -2.19 2.35 4.14 3.99 -3.71 2.07
North Caucasis 0.42 8.50 -7.20 2.68 1.73 4.10 -2.93 223
Ural -15.46 796 -19.72 2.06 8.22 3.73 0.11 1.94
Western Siberia -12.38 794 -20.24 2.38 4.28 3.75 -1.62 2.01
Eastern Siberia Reference
Time dummies
Round 5 -11.78 443 -11.66 214 -0.03 2.02 -0.08 1.18
Round 6 3.96 451 324 2.05 125 2.03 -2.03 1.24
Round 7 Reference
Characteristics of the mother
Mother’sagein years/100 6.67 2.76 10.31 231 0.72 121 1.99 451
High school completed 10.24 6.22 13.93 1.50 3.08 2.84 -0.91 1.42
Technical/vocational school 14.34 5.36 17.91 1.44 1.86 2.50 -1.87 1.30
University Reference
L og of mother’swage/10 46.6 80.2 33.18 3.20 55.2 34.8 11.89 8.97
Constant 116.55 26.23 12155 4.32 -0.03 2.02 -2.22 4.00
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Table 6: Relative sizes of the effects of selected parameters on the household choice of child care
mode and mother’ s labor supply.

Other work Other do not work Other work Other do not work
Informal Informal Formal Informal & formal
child care child care child care child care
SPFIML MNL SPFIML MNL SPFIML MNL SPFIML MNL
L og of average cost of child care 1.02 0.73 0.93 0.62 0.54 0.24 0.77 0.53
Log of mother'swage -4.54 -2.20 -3.64 -0.28 -3.34 -0.68 -3.39 -0.07
Log wage rate of others -0.08 -1.31 222 1.90 -1.35 -1.39 1.10 0.58
Single mother household 0.11 0.16 -0.37 -0.79 -0.12 -0.05 -0.33 -0.27
M oscow and St.Petersburg 0.49 0.59 0.42 0.35 0.21 0.19 -0.04 -0.03
Highschool completed 0.15 -2.20 0.08 -0.28 0.24 -0.68 0.19 -0.07
Presence of children
younger than 18 months  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
15-3yearsold 0.46 0.50 0.52 0.64 0.77 0.37 0.82 0.35
3-7yearsold  -0.18 -0.03 -0.20 -0.26 0.15 0.02 0.16 0.01
7-12yearsold _ -0.31 -0.39 -0.22 -0.28 -0.06 -0.03 0.03 0.01

Table7(a): Smulation of the effects of various policies on the househol d choices of child care mode
and mother’s labor supply. Proportion of the households in each state.

Mother does Mother works
not work
other work, other do not other work, other do not
informal work, formal care work, formal
care informal and informal
care care
Changein: Rubles/hour (State 0) (State 1) (Sate 2) (Sate 3) (Sate 4)
Price of child care 5.6 50.0 19.8 8.9 16.5 49
0 44.3 22.3 9.8 17.3 6.3
Offered mother’s 10 50.5 19.6 9.1 15.7 5.2
wage
20 40.7 0.2 9.8 19.2 6.6
Offered other 10 48.9 0.2 10.1 15.3 5.8
household
members wage 20 48.3 0.2 7.3 19.5 3.0
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Table7(b): Smulation of the effects of various policies on the househol d choices of child care mode
and mother’s labor supply. Proportion of the households in combined states.

Stateswhere States wher e households use formal
other household memberswork child carefacilities
Changein: Rubles/hour (States 1 and 3) (States 3 and 4)

Price of child care 5.6 36.3 214

0 39.6 23.6
Offered mother’s 10 35.3 20.8
wage

20 43.0 25.8
Offered other 10 35.2 211
household
members wage 20 41.2 23.0

Table 8: Effect of the demographic variables on the household choice of child care mode and
mother’ s labor supply

Mother does Mother works
not work
other work, other do not other work, other do not
informal care work, formal care work, formal
informal care and informal
care
Single mother relativeto the 442 118 17.3 159 10.7
married mother
49.0 21.6 8.1 16.9 4.4
M oscow and St. Petersburg 58.2 140 7.3 11.3 9.2
relativeto other regions of
Russia 47.2 21.2 9.3 17.1 53
Mother with a high school 52.7 19.6 9.4 13.2 4.9
education relativeto the
other mothers 45.8 21.1 9.1 18.4 5.6
Presence of children 0-18 79.8 11.2 4.3 3.7 1.0
months of age
39.5 22.8 10.4 20.5 6.8
Presence of children 1.5-3 67.0 18.8 6.6 6.0 1.6
yearsold
41.7 21.1 10.0 20.3 6.8
Presence of children 3-7 47.7 21.8 9.6 15.7 5.1
yearsold
48.2 18.4 8.0 18.8 6.5
Presence of children 7-12 43.6 25.0 9.4 17.4 4.6
yearsold
49.6 19.0 9.1 16.5 5.8
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Table 9: Smulation of the three possible scenarios of the government support for the households
with children.

Percentage change Cost for Total Changein  Whois
thegovern increase total eligible,
ment, in income hhold # of
1992 from the income, eligible

. , , blesper  changein per hholds

Policy mother’s mother’s formal formal ru .

instrument labor hours of careuse care month h('):uF;s?)? ﬁ;\%’lzle

supply work hours work

Child care 11.9 2.6 9.5 2.2 396,702 198,555 1,261.2 Formal
subsidy child care
5.6-0.0 users
rubles’hour 471.9
Wage subsidy 5.7 1.2 6.2 1.0 396,702 96,332 472.2 Working
10-12.06 mothers
rubles’hour 1044.1
Family -0.2 -0.01 -0.01 -0.01 396,702 (0) 198.5 All
alowances households
transfer 1999
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Appendix

Inthe SPFIML estimation thefollowing functional formswereassumed in estimating the probability
weights p and P, and the points of support V, and V,:

b= ‘Ni’_‘f(bm) n=1..N-1 P = No.ll
1+ & exp(b,,) 1+ a ep(bm)
1 1
_ exp(amn) - - = U =
™ 1+ exp(a,, ) n= 2Nt Y =0V =

Table A3.1: Points of support, probability weights and factor loading for the SPFIML estimation
with 3 points of support for both transitory and permanent factors

Per manent factor Transitory factor
Point of support
V(1) 0.0000 0.0000
V(2) 0.0453 0.3576
V(3) 1.0000 1.0000
Probabilities
P(1) 0.3244 0.4073
P(2) 0.6743 0.5772
P(3) 0.0012 0.0153
Factor loadings
Discrete outcome equation
?2(2) 0.0000 0.0000
?2(2) 90.6366 -10.2445
?(3) 107.6548 -77.1019
?2(4) 169.2239 15.0137
?(5) 171.8540 10.0019
continuous outcome equation
Hours of work ? 17.5526 9.6144
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Table Al: Discrete outcome SPFIML model estimation with heterogeneity, specification with the
minimum wage for the other household members.

M ode of child care and household labor supply arrangement.
Case when the mother does not work isused asa reference.

Other work Other do not work Other work Other do not work
Informal Informal Formal Informal & formal
child care child care child care child care

Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.

Presence of children
younger than 18 months -2.52 0.48 -3.23 0.68 -5.38 1.00 -5.80 1.00
15-3yearsold -1.30 0.42 -1.90 0.58 -3.98 0.82 -4.18 0.97
3-7yearsold 0.33 043 0.28 0.61 -0.32 0.86 0.27 1.04
7-12 yearsold 0.99 0.37 0.79 0.52 0.77 0.48 0.14 0.59
12-18 yearsold 134 0.46 0.46 0.61 3.20 0.57 2.69 0.66

Family size 6.54 1.37 -2.60 194 3.86 1.73 -5.32 1.97
Number of children in the household -8.40 2.34 3.49 355 -16.23 2.56 -0.95 293
Number of pensioners -3.96 1.99 1.86 281 -14.36 239 -1435 2.84
Single mother household -0.64 0.48 1.15 0.61 0.98 0.53 2.56 0.59
Households with two parents Reference
Household incomes
Household non-wage income -0.58 1.38 145 161 -0.57 153 0.15 174
Log wage rate of others -2.51 177 -8.10 2.00 0.72 249 -11.03 245
L og of average cost of child care -2.32 1.05 -2.49 1.39 -2.53 1.20 -4.04 154
Household regional dummies
Other urban areas of Russia -0.25 0.34 -0.10 0.45 -2.49 0.46 -2.16 0.52
Moscow and St. Petersburg -1.27 0.62 -1.41 0.84 -0.69 0.78 0.76 0.98
North and North-West -1.32 0.58 -2.13 0.76 3.05 0.62 421 0.76
Central and Central Chernozem 041 0.49 -0.22 0.68 274 0.58 3.39 0.73
Volgo-Vyatskiy -0.59 0.51 -1.55 0.69 2.56 0.55 2381 0.73
North Caucasis 0.01 0.46 -0.72 0.68 141 0.60 1.70 0.78
Ural -0.18 0.50 -1.08 0.66 3.35 0.56 4.16 0.71
Western Siberia -0.18 0.51 -1.05 0.72 1.48 0.65 247 0.81
Eastern Siberia Reference
Time dummies
Round 5 0.09 0.30 -0.03 041 -0.76 0.37 -1.20 0.49
Round 6 0.27 0.31 0.12 0.43 -0.77 0.36 -0.85 0.46
Round 7 Reference
Characteristics of the mother
Mother’'sagein years 1.25 117 0.65 1.42 -1.79 1.65 -3.18 1.99
High school completed -0.51 0.39 -0.40 0.53 -1.35 0.49 -1.02 0.59
Technical/vocational school 0.23 0.36 -0.28 0.49 -0.02 0.46 0.08 0.55
University Reference
L og of mother’swage 12.75 3.15 10.80 4.35 19.69 3.55 21.72 3.03
Constant -4.83 117 -1.56 174 -31.08 214 -28.01 217
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Table A2: Continuous outcome SPFIML model estimations with a control for heterogeneity

Hours of work

Hoursin formal care

Coef. Std. Err. Coef. Std. Err.
Presence of children
younger than 18 months -7.29 1.30 -13.19 2.09
15-3yearsold -14.29 1.13 1.36 1.85
3-7yearsold -8.50 114 2.99 191
7-12 yearsold -4.43 1.08 -12.79 1.28
12-18 yearsold -6.19 1.02 -11.76 1.37
Family size/10 43.18 1.39 -2.14 2.84
Number of children in the household/10 8.92 111 120.11 5.84
Number of pensioners/10 911 115 0.01 249
Single mother household 19.86 1.05 0.17 1.36
Households with two parents Reference
Household incomes
Household non-wage income/10000 -40.70 141 -3.54 174
Log wage rate of others/10 7.52 243 4.70 3.94
L og of average cost of child care/10 -18.85 1.04 -3.94 143
Household regional dummies
Other urban areas of Russia 0.16 1.08 1.04 101
M oscow and St. Petersburg -22.29 114 1.03 155
North and North-West -22.27 1.05 241 135
Central and Central Chernozem -15.92 1.09 -0.45 1.23
Volgo-Vyatskiy -2.46 1.02 -4.21 1.32
North Caucasis -7.45 121 -2.62 147
Ural -20.53 1.13 -0.25 1.24
Western Siberia -20.85 1.02 -0.88 141
Eastern Siberia Reference
Time dummies
Round 5 -11.80 1.04 -0.12 1.06
Round 6 3.20 1.03 -1.64 1.06
Round 7 Reference
Characteristics of the mother
Mother’sagein years/100 5.63 107 1.83 2.59
High school completed 14.52 1.03 -1.04 111
Technical/vocational school 18.53 1.03 -2.50 1.03
University Reference
L og of mother’swage/10 58.79 2.34 -5.21 5.04
Constant 121.59 1.05 -3.38 3.12
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Table A3(b) Elasticity of household child care choice and mother’ slabor supply with respect to the
changes in selected parameters of the model.

Mother does Mother works
not work
other work, other do not other work, other do not
informal care work, formal care work, formal
informal care and informal
care
(Sate 0) (Sate 1) (Sate 2) (Sate 3) (Sate 4)
Changein price of child 0.12 0.13 0.10 0.05 0.29
carefrom 5.6 rubles per
hour to 0
Changein offered mother’s 0.24 0.17 0.08 0.18 0.21
wage from 10 to 20 rubles
per hour
Changein offered other 0.01 0.08 0.39 0.22 0.77

household members wage
from 10to 20 rubles per
hour

Table A3(b): Smulation of the effects of various policies on the household choices of child care
mode and mother’ s labor supply: Elasticities of combined groups

Other household memberswork

Use of formal child carefacilities

(States 1 and 3) (States 3 and 4)
Changein price of child care 0.08 0.10
from 5.6 rubles per hour to 0
Changein offered mother’s 0.18 0.19
wage from 10 to 20 rubles
per hour
Changein offered other 0.15 0.07

household members wage
from 10to 20 rubles per
hour
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