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ABSTRACT

This paper assesses how the Programa Naciond de Educacion, Sdud, y
Alimentacion (PROGRESA) program has affected the school enrollment of Mexican
youth in the first 15 months of its operation. PROGRESA provides poor mothersin poor
rurd communities with education grants, if their children atend school regularly.
Enrollment rates are compared between groups of poor children who resdein
communities randomly selected to participate in the initid phase of the PROGRESA
program and those who reside in other comparably poor (control) communities. Pre-
program comparisons document how well the randomized design is implemented, and
double-differenced estimators are reported over time within this pand of children. Probit
models are then estimated for the probability thet an individud child is enrolled, which
datigticaly controls for additiona characteristics of the child, their parents, local schoals,
and community, and for samples of different compositions, to evauate the senstivity of
the estimated program effects to these variations. If the current relationship of the
program outlays to enrollments, and that of schooling to increased adult earnings, both
perss in the future, the internd rate of return to the PROGRESA educationd grants as

an investment is estimated to be about 8 percent, which accrues in addition to the

program’s efficacy as a poverty reduction program.
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1. OVERVIEW

Poverty dleviation programs have taken a variety of forms. Socid welfare
programs provide transfersin cash and kind to people with incomes and assets below a
specified level in mogt high-income countries. These transfer programs may aso impose
additiond conditions and limitations, such asin the United States, where Awelfared
payments are provided primarily to lone mothers with dependent children. These
conditiona transfer programs are likely to distort the dlocation of private economic
resources and thereby reduce the efficiency of the economy. In particular, means-tested
poverty programs are expected to reduce the time beneficiaries work in the paid |abor
force, because the earnings from paid work of beneficiariesis taxed a a higher rate than
isthe earnings of nonbeneficiaries. Other distortions in behavior are dso attributed to
these programs, athough the evidence is more controversid. For example, in the United
States, those states that provide more generous welfare payments also report, on average,
less frequent marriage and more nonmarital childbearing (e.g., Rosenzweig 1999), which
could be attributed to these programs that support only mothers without a resident
husband.

In populations engaged in agriculture, poverty dleviation programs have often
taken the form of setting minimum prices for farm outputs or paying subsidies for farm
inputs. Two frequently heard judtifications for these programs are, first, farm incomes
are, on average, lower than nonfarm incomes, and second, farm prices are voldtile,

causing farm incomes, before transfers and taxes, to vary more over time than nonfarm



incomes. But in contrast to means-tested income supports in welfare programs,
agricultura price supports are generaly not specificaly targeted to poor families, but

only to arelatively poor occupation or industry. Farm price supports aso contribute to an
inefficient alocation of resources by encouraging the production of outputs of less
economic value than would otherwise occur, including the dlocation of more labor and
capita to the production of price-supported commodities and a corresponding reduction
in the rate of net migration out of agriculture. As aresult, consumers usudly pay a higher
price for farm products, and states subsidize agricultura exports and tax agricultura
imports.

In neither the income supplement nor output-price support program isthere an
expectation that beneficiaries will invest more in the acquisition of skills or the
accumulation of capitd to boost their future productivity and consumption, and thus
diminish their dependence on transfers from the state. Indeed, one consequence of both of
these types of poverty programsisto erode the workers incentive to change their sector
of employment, or accumulate new types of productive job experience, or generaly
invest in human capitd. The growing gppreciaion of the cumulative lifetime career costs
of these digtortions strengthened the dissatisfaction in the United States with its Aid for
Families with Dependent Children (AFDC) program, which led to the redesign of this
program in 1996 to include a lifetime limitation of not more than five years of transfers,
and to the funding of coordinated childcare and job training programs to encourage poor

mothers to become sdlf- supporting.



The Programa Naciona de Educacion, Sdlud, y Alimentacion (PROGRESA)
program in Mexico, which is examined in this paper, takes a different gpproach to
poverty reduction by subgdizing the investment of poor familiesin ther childrerrs
human capitd. It provides means-tested transfers to poor rural mothers, whose children
are enrolled in school from grades 3 through 9. The program seeks to reduce the current
level of poverty in Mexico and to increase the schooling, and thereby the future
productivity, of children from poor rurd families. This anti- poverty program started
paying grants to eligible beneficiaries in September 1998, and by the start of 2000, the
program had enlisted two million familiesin Mexico, or aout one-tenth of the entire
Mexican population. The government implemented the program as a phased socid
experiment, collecting sufficient background and follow-up survey information to
facilitate cost- benefit evauations of the program. Although the PROGRESA program
may reduce labor supply of these poor families, to the extent that it increases the incomes
of poor mothers, it does not impose a further tax on earnings that specificaly deters work
in the market economy. The distortion in resource alocation caused by the PROGRESA
program is thus minimized to what might be called a pure Aincome effectl associated with
achieving the program objective of poverty reduction. But it does not in addition distort
relative prices or returns from work, marital status, or resource dlocation in generd by its
conditions for digibility.

One change in resource alocation expected from the PROGRESA Program isan
increase in the school enrollment of poor children. The objective of this paper isto

edimate the enrollment impact of the program on children from poor households (i.e.,



who are adminigratively designated as digible for program benefits) who live in poor
rurd communities that were randomly selected to participate in the first phase of the
PROGRESA Program (e.g., the treatment). The program impact is inferred from
comparisons with poor children from randomly selected communities (e.g., the control)
who did not benefit from the first expansion of the PROGRESA Program. Both the
Atreatment() and Acontrol@ populations were surveyed twice in the year before the program
was announced, and followed for two years after the program commenced, providing a
total of five survey cyclesfor this sudy. There are about 200,000 people in 495 poor
rurd communities originaly included in a background census in October 1997, of which
amogt two-thirds of the communities were designated as program Atrestment( aressin
September 1998, and in these areas, about two-thirds of the households were judged
eligible for program bendfits or sufficiently Apoor(@ according to acombination of initia
household census and community indicators of consumption, wedth, and income.

The design of the PROGRESA Program and the initid patterns of enrollment are
reviewed in Section 2. A framework for studying enrollment decisonsis outlined in
Section 3. Estimates of the difference between treatment and control groups are explored
in Section 4, whereas the probability of enrollment for the individua child is estimated in
Section 5. Section 6 combines information on the estimated program enrollment effects,
the outlays on educationa subsidies, and the wage structure to congtruct the internd rate
of return redlized within the program, assuming its only god isto invest eficiently in

educationad human capitd. It is, of course, more than that, for it also seeksto dleviate



current problems of low levels of consumption among amgor group of Mexico-s poorest

people.

2. PROGRAM MECHANISM, ENROLLMENT PATTERN, AND EVALUATION

In alow-income rurd community in Mexico that is designated as participating in
the PROGRESA Program, mothers living in an administratively determined Apoor(
household whose child is enrolled in grades 3 through 9 could receive from the centra
government a check every two months for the amount indicated in Table 1.* The size of
this educationd grant increases fourfold from the third to ninth grade, and they are
dightly larger for girls than boys at the junior secondary school level, based on the
concern that enrollment rates of girlslag about six percentage points behind boys at this
level (see Appendix 2, Table 8). To assess the relative magnitude of these educeationd
grants, it is useful to note that a daughter enralled in the ninth grade might qudify a
family to receive a grant of 255 pesos per month, which amounts to 44 percent of the

typical male day-laborer-s wage in these agricultura communities?

! These amounts have increased every six months to adjust for inflation figures reported by the Bank of
Mexico (Coady and Djebbari 1999). There are additional supports (cash and kind) for school materials of
120 pesos per year at the primary level and 240 pesos per year at the secondary level, provided on a term-
by-term basis (PROGRESA 1999).

2 The daily wage for male agricultural labor reported in the 1998 and 1999 Community Surveys averaged
29 pesos, and the worker is assumed to work 20 days a month to yield a monthly wage of 580 pesos. There
is an additional monthly transfer per family of 90 pesos, if the mothers family receives recommended
periodic health exams, which can lead to further health care, including nutritional supplements and
immunizations for children as well as pregnant and lactating women (Coady and Djebbari 1999;
PROGRESA 1999).



Table 1—Monthly paymentsfor PROGRESA Program €ligible familiesfor children
who attend at least 85 percent of days®

Educational levels of students eligible for payments July - December 1998°
Primary School - both sexes
39Year 0
th 80
4" Year
th 105
5" Year 135
6" Year
Secondary School
1™ Year Males 200
Females 210
2" Year Males 210
Females 235
3Year Males 225
Females 255

Source; PROGRESA Staff.

& Excluding those days for which medical or parent excuseswere obtained, accumulated over the last two
months.

b Corresponds to school year first-term, September to December, 1998.

The likelihood that achild is enrolled in schoal is related to the child-s age and
years of schooling completed at the end of the prior school year, asillustrated in Table 2.
Benesath the number of children enumerated in the October 1997 census of households
and March 1998 survey isthe enrollment rate for children in each age-education cell.
Comparing in Table 2 the margina column on the right that represents the age- specific
enrollment rates, and the bottom row that represents the grade-completed enrollment
rates, it is evident that enrollment rates are more sengtive to grade than age. The primary
school enrollment rate among children who had completed grades 1 through 5 is about 95
percent, and recoversto 97 percent after a child completes the first year of junior
secondary school or seventh grade. In the trangtion year from eementary to junior

secondary school, however, the enrollment rate falls to 58 percent, after completing the



Table 2—Distribution of children age 6to 16 in October 1997 and March 1998 in
panel sample, by age and year s of schooling completed in previous year
(beneath the number of children in each cdll isthe proportion of that cell

enrolled)

Y ears of education completed
Age 0 1 2 3 4 5 6 7 8 9 Total
6 2,979 758 51 1 2 1 1 3,793
0927 0975 0941  1.000 1.000 1.000 1.000 0.937
7 1252 2434 492 40 1 1 4,220
0908 0996 0988 0.975 1.000 1.000 0.969
8 386 1,618 1,986 479 32 1 1 4,503
0837 0989 0993 0990 1.000 1.000 1.000 0.978
9 131 552 1476 1,659 331 38 2 1 4,190
0649 0984 0984 0993 0991 1.000 1.000 0.000 0.978
10 106 228 657 1568 1,602 389 28 1 1 1 4581
0519 0939 0973 0984 0991 0987 0857 1.000 1.000 1.000 0971
11 73 73 295 692 1,458 1,451 281 19 1 4343
0397 0918 0963 0964 098 098 0.904 1.000 1.000 0.964
12 74 64 168 401 851 1,346 1284 230 14 4,432
0405 0734 0869 0898 0949 0969 0.780 0.983  1.000 0.888
13 64 75 101 169 349 723 1,463 715 155 17 3831
0219 0773 0733 0757 0891 0934 058 0969 0974 0647 0.776
14 50 54 82 115 183 378 1,128 601 567 104 3,262
0160 0722 0354 0626 0754 0836 0389 0942 0975 0.731 0.685
15 18 25 31 45 76 138 556 229 260 221 1,599
0278 0940 0548 0444 0553 0739 0318 0934 0954 0588 0610
16 4 1 7 7 2 13 57 15 26 31 163

0.000 1000 0571 0.000 0.000 0462 0228 0800 0923 0581 0479
Total 5137 5882 5346 5176 4,884 4480 4800 1,814 1,024 374 38,917
0866 0978 0964 0957 0.959 0951 0577 0956 0969 0.631  0.899

Source: Estimated by the author on the two pre-program rounds of the survey for only children who are matched in all
five rounds or the Panel Sample.

sixth grade, and drops again to 63 percent in the first year of senior secondary school.
Thisanalyss focuses, therefore, on enrollment rates within groups of children dtratified
by the number of grades they have completed. This partitioning of the sample aso
facilitates estimation of program effects, for in order to qualify for a PROGRESA
educationd grant, a child must have completed the second to eighth grades and be

currently enrolled.



Two samples are analyzed from the base census and follow-up surveys a
balanced Apaneli and aApooledi sample. The pand sampleincludesdl children age 5to
16 observed in the October 1997 household census who completed the age, schooling,
and enrollment questions, for whom the schooling of co-resident parentsiis reported, and
the locdity is matched to other community information files. The pand sampleisfurther
restricted to include only those children who could be followed and matched in the
subsequent pre-program survey round in March 1998, and then in three surveysin
October 1998, May 1999, and November 1999, which occurred after the PROGRESA
Program had started to provide education grants.

The second larger pooled sample includes dl children age 5 to 18 who are
observed at least once and can be linked to sufficient household data to estimate the basic
enrollment model.® When a specific variable is not reported by the household or missing
for one of the 495 locdlities, adummy varigdble isincluded to reflect the missng status of
this variable, to avoid sdecting the estimation sample on the basis of reporting
characterigics. The working sample includes 314 |ocdities where PROGRESA began to
operate after the summer of 1998 and 181 non-PROGRESA (control) localities. These

locdlities span the poorest regions of seven states of Mexico: Hidago, Michoacan,

3 |n the fifth round of the survey, information was collected on resident children up to age 18, rather than
only to age 16 as in the previous four survey rounds. These observations on older children are retained in
the analysis, and additional age dummies are added for age 17 or 18 in the estimates of probit models for
enrollment probabilities. Because of the 6to-16-age limitation in rounds 2 through 4, the sample of

children in the highest grade group, 9 or more, and probably also the lowest grade group, with no years of
schooling completed, are truncated and may therefore be unrepresentative of the entire population,
particularly in the panel sample. The differenced estimators should therefore be approached with caution as
they relate to the groups of children with zero and 9 or more grades of school completed.



Puebla, Queretaro, San Luis Potos, Veracruz, and Guerrero.* The number of children age
5to 16 enumerated in the first censusis 40,959, and the number for which dl five survey
observations are matched is 19,716. Appendix 2, Table 8 reports the mean and standard
deviation of the variables consdered in the analysis for the pand and pooled samples,
divided by males and femaes, separately for primary and secondary school levels.

Each locdity hasits own primary school, and its teacher-to-student retio is
examined as a crude indicator of school qudity. Only about a quarter of the locdities has
its own junior secondary school, and thus the distance from the locdlity to the nearest
such school is considered as an indicator of the time cogts that a child and family could
take into acoount in determining whether to enroll in junior secondary school.” Findlly,
two variables are included to capture the remoteness of the community from an urban
labor market: the road distance to (1) the Cabeceras or the municipa adminidrative
center (sample mean = 10 kilometers), and (2) the nearest of the 39 largest metropolitan
areas in Mexico (sample mean = 104 kilometers). Workersin urban labor markets tend to

recelve higher wages, and perhaps alarger wage premium for schooling. Gregter

4 The procedure used in the program to select a locality as a PROGRESA program areas, and the
procedures used to designate a household as poor are described and analyzed elsewhere (Skoufias, Davis,
and Behrman 1999; Behrman and Todd 1999).

® The characteristics of the secondary school cannot be matched because some students travel ed to schools
that were not designated as nearest, and thus were not included in the database on schools. Thus, some
students traveled longer distances to reach a preferred junior secondary school than is attributed to them
according to the available government data.
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distances should trandate therefore into poorer locd job opportunities and lower
opportunity costs of the time of school-age children, but on the other hand, larger
distances to urban areas would raise the costs of migration to these markets and probably
reduce the information available locally about the higher educationd returnsin the urban
labor force. In Latin America, as esewhere, better educated youth are more likely to
migrate from ther rurd birthplace to an urban area, once they reach maturity (Schultz
1988).

The years of schooling completed by the mother and father are dso trested as
likely determinants of achild:s school enrollment probability.® Information on family
income is not directly included as a control variable, because household monetized
income is influenced by the labor force behavior of the mother and other family
members, induding the children themsdlves.” The pre-program redlized income would
therefore be behaviordly interrd ated with the family=s school enrollment decisons and
the net relationship would not provide an unbiased estimate of the one-way causd effect

of income on enrollment. Measures of post-program earned income could be expected to

® Two dummy variables are also included to indicate if the parental education information is not available
because the mother or father is not enumerated in the household. This procedure controls for the effect of
lone parents, although | would prefer to deal with this variation in household composition as another jointly
determined aspect of the coping strategies of women and their families. Exclusion of children without a
father in the household would reduce the size of the child panel sample by about 12 percent and exclusion
of those without a mother of the child would have reduced the sample by 5 percent (Appendix 2, Table 8).
Thus, elimination of this source of variation by excluding all but intact parental couples could have
introduced substantial sample selection bias and potential parameter bias in the subsequent estimation of
program effects.

" Preliminary analyses of family labor supply responses to the PROGRESA Program suggest small effects.
Some reduction is found for child labor, offset by small increases in male adult labor supply, and little
change in female adult |abor force participation (Gomez de L eon and Parker 1999, 2000).
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respond further to the progranm s effect on enrollment itsdlf. Indeed, later the response of
child labor to the PROGRESA experiment is explicitly consdered. However, alaent
variable index for household economic well-being is constructed from the 1997 regiond
census, from information on household consumption, assets, and income. Because the
PROGRESA Program used thisindex to determine a binary indicator of whether the
household is sufficiently Apoor( to be digible for program benfits, this digibility
indicator, E, istreated as an exogenous conditioning variable for the enrollment decison
in both the subsequent andysis of enrollment differences at the group levd, and the

enrollment probakilities estimated at the individua child levd.

3.A FRAMEWORK FOR ANALYSISOF SCHOOL ENROLLMENT DECISIONS

The framework helps to connect the subsequent analyses, first a the group level
and then a theindividud child leve, suggesting individud, family, community, schoal,
and program adminigrative variables that might influence the likelihood thet a specific
child or agroup of children enroll in school.? Let the probability of being enrolled in
school for theith child at the time of asurvey be denoted as S. Thislikdlihood of
enrollment is affected by family demand for schooling, which may respond to such

factors as school qudity and access, the opportunity cost of the student:stime minus

8 Virtually all of the reported variation in school attendance is accounted for by the variation in enrollment
that is analyzed here. Elsewhere, | describe the role of the same explanatory factors to account for the
variation in attendance rates among the children who report being enrolled and answering the attendance
guestion (Schultz 2000a). See Appendix 2, Table 8 for the magnitudes of attendance for the responding
sample.
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enrollment subsidies provided after the start of PROGRESA, by household endowments
and parent education, and a host of unobserved factors, such as those affecting the local
labor market wage returns to schooling, and the family=s own preferences for schooling.
If the process determining enrollment outcomes is approximated by the probit model, and
the unobserved determinants of enrollment combined with various specification and
stochadtic errors create a normaly distributed disturbance thet is unrelated to the
observed variables used to explain enrollment behavior, the probit modd can be used to
describe the enrollment decison process and its parameters estimated by maximum
likelihood methods. The standard errors of these probit estimates are adjusted for the
clugtering at the locdlity level of the explanatory variables representing the program,
school, and other community characterigtics, which is andogous to the White adjustment
for heteroscedasticity.®

A linear approximation of the estimated enrollment model can be expressed as

follows

K K
S=acta:Pta:EtasPE* égki G +é, ijji ta,
k=1 k=1
i=12..n (1)
wherei indexes the child, n represents the total number of children in the cross sectiond

survey, and the explanatory variables and the interpretation of their linearized effects on

% The probit models were also estimated assuming that random errors differed in their variances across
families and this source of heteroscedasticity was thus shared by siblings, without modifying any of the
basic findings discussed here. The Huber (1967) -White adjustment of the estimates for community cluster
(n=495) dfects increased modestly the standard errors, which are used here to calculate the absolute
values of the asymptotict ratios.
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enrollments are discussed below, i.e., derivatives of the probit function evauated at
sample means.

Firgt, there may be an effect on enrollments, a 1 , associated with resding in a
PROGRESA locdlity, P; = 1 (otherwise zero), dthough the random assgnment of the
community locations for the PROGRESA Program is designed to minimize any such
difference before the program informed the community of who would benefit from the
Program. There may aso be an effect, a », of being designated as a child from a poor
household, E; = 1 (otherwise zero), who would be eigible for PROGRESA benefits when
the trandfer payments are initiated, if the family resdesin a PROGRESA locdity. One
common hypothesisisthat credit congraints limit the investment of the poor in their
childrerrs education, suggesting that a » would be negative. An interaction binary varigble
defined as the product of the PROGRESA and poor variables, P; E; , would then exert an
additiond effect on enrollment denoted a 3, which should be approximately zero until the
program transfer payments are announced, and thereafter it is expected to be postive.
Having controlled for the two-way interaction effect, the direct effect of the PROGRESA
Program for those who are not éigible for the educationd grants, or a 1 , might be amdll
even after the program has started, possibly capturing Aspillover effects) between poor
and rich familiesin PROGRESA-served communities and errorsin program
adminigration. Enrollment rates vary across gradesin a school system (see Table 2), and
thus acontral is needed for the grade level to which the child would be qudified to

enroll. Thevariable Cy isdefined as 1 if the child has completed precisaly k years of
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school, k =0, 1, ..., 8,9 or more, which would qudify the child to enrall inthe k + 1
grade, and the coefficients on these dummy variables, g« , adjust for linear differencesin
enrollment by grade level.*°

With the passage of time, some variables that explain the probability of
enrollment in equation (1) may change, such as C, which would changeif achild
completes one grade of schooling and is thus qudified to enroll in the next. The net effect
of al unobserved variables that change over timeis partidly captured in the probit model
by dlowing a shift in the estimated intercept specific to each time period or survey cycle.
In other words, a o is dlowed to vary in each round of the survey, wheret = 1,2,3,4,5.
Because PROGRESA grants only started in September 1998, and the program effects on
enrollments represented by the coefficients on P and PE are estimated as an additional set
of interaction effects for the post-program periods in October 1998, May 1999, and
November 1999 (t = 3, 4, and 5, respectively), and the estimated post- program effects are
distinguished by agterisks in the enrollment equetion (2) that combines dl five survey

Cross sections:

S =aa,+aR+af +a(RE)+a9G,

t=1 k=1
4 J
+4ER+a,(RE))+4b.C, +e.. @
t=3 j=1

10 A three-way interaction effect between P, E, and Cy for the years when the program offers an educational
grant for students in grades, k = 2, 3, ... , 8, was also introduced to demarcate the targeted range of
educational subsidies, but they are not precisely defined by the available data and are not reported (see
Schultz 2000b).
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Equation (2) is estimated separately for boys and girls, because the probit
parameters differ sgnificantly by gender, particularly a the secondary school leve.
Given the rdaively high leve of enrollment a the primary leve and the sharp declinein
enrollment at the trangition to the secondary level, the two levels are estimated separately.
The primary sample is defined as dl children age 6 to 16 who report Cy; < 6, indicating
that they have not yet completed primary school, and the secondary sampleis defined as
al children age 6 to 18 who report Cy; >5. It is assumed that PROGRESA:s effect on
enrollment is uniform by school level across grades, when the probit mode for equation
(2) isedimated at theindividud leve but is dlowed to vary by grade leve in the group-
differences.

If the J control variables, X, were uncorrelated in each time period with the
program designated locdlities, P, and the digibility of the poor, E, the program effect on
enrollment could be obtained directly by Stratifying the population by E and P and
observing the incrementd effect of P and PE in the periods after the program started to
meake educational awards. Figure 1 illugtrates the implied four-way Srétification of the
population of children for the purposes of caculating an enrollment rate, Sy, g = 1,2,3,4.
The program effect in the post-program periods represents the progrants impact on the
enrollment of poor children in school, which are dratified by grade completed,
k=0, 1, ..., 9or more. Thefirgt hypothesstested by the Adifferenced estimator(l of the

program-level effects according to Figure 2 is asfollows
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Figure 1—Schematic comparison of the proportion of children enrolled in school at

timeperiod t
Economic endowments of households
Poor households eligible for Not poor households and
Program selection of locality PROGRESA grants ineligible for grants
PROGRESA locdlities Sit Sat
Non-PROGRESA (Control) locdlities St Syt
Hi D1=(S1t1S2) >0 Post-program period average, t = 3,4,5 .

One way to investigate whether the P and E are randomized isto determine if the
pre-program differences in enrollment rates between the poor children in PROGRESA

and non-PROGRESA locdities are, in fact, satigticdly not different from zero:

Hy D1=(S1it!Sx)=0 Pre-program period average, t=12.

Even if the program placement were random, statistica correlation between program
designated areas and pre-program enrollments might exist fortuitoudy. If the pre-
program regiond differences between digible PROGRESA and control children were
due to omitted variables that do not change over time in their impact on enrollment, the
basdline pre-program differences in enrollments may be subtracted from that for the same
children observed in the panel sample in post- program periods, and thus the differencein

differences estimator (DD1) is defined as shown in Figure 2, which is expected to



17

represent the positive impact of the program holding constant for persistent sources of

pre-program variation:

Hs DD1 = D1(post-program) - D1(pre-program) > 0.

Program transfers are only available to children of poor households, and this
targeting of the program is expected to affect the distribution of enrollment by income
levels within the PROGRESA locdities. The enrollment rate difference between nonpoor
and poor households is expected to be positive before the program, and to decrease
relative to that observed in non-PROGRESA localities after the program isinitiated. One
possible measure of the progrants effect on inequdity in enrollment is defined in Figure
2

Hys D2<0 Post-program period average, t=3,4,5.

But before the program started, the two types of localities are expected, under random
assignment of the programs, to exhibit the same degree of income inequdity in

enrollments, and this null hypothesis of random program placement is again testeble:

I
o

Hs D2 Pre-program period average, t=1,2.
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A differencein differences estimator (DD2 defined in Figure 2) can again remove any
time invariant sources of the preprogram regiond variations in inequdity, given the

linear gpproximation postulated here:

He DD2<0.

Even if the randomization of program placement is not chalenged, and H , and

H 5 cannot be rg ected, the difference in differences estimators are preferred to the post-

Figure 2—Group differences representing effects of program grants

I. Program-control differencesin outcomes among comparable-eligible (poor) groups:

DL =S - Sy .

Assumes program placement is orthogonal to all other factors affecting or correlated with outcomes
variables.

Il Double-differenced estimator of change in outcomes between program-control eligible groups over
time:

DDL = (S11- S2p) - (Sip1- So1) -

[1l. Non-eligible-eligible differences between program and control regions measure program effect on
reducing equality in access to schooling, or ameasure of targeting effectiveness:

D2 = (S3t - S1p) - (Sar - S2p) -

IV. Double-differenced estimator of change ininequality in outcome over time:

DD2 = (St - S1p) - (Sat - S20) - [(S3p-1 - Su1) - (Sap1 - Sop1)] -

Assumes all factors affecting economic group differencesin Program and Control regionsdo not
change over time.
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program differences, because they remove persstent sources of regiond variation in
enrollment. It may till be useful to add additiond explicit control variables and estimate
their margind effects jointly with those of the program on the enrollment of poor
children, because this should increase the Satistical power of the mode estimated at the
level of theindividua child to isolate sSignificant effects attributable to the program
trestment, if there are any (Manning, Newhouse, and Ware 1982). The estimated impact
of the controls can dso help to evaduate aternative policy options that might contribute to

the socid objective of increasng enrollment rates, particularly among the poor.

4. ENROLLMENT DIFFERENCESBETWEEN PROGRESA AND NON-
PROGRESA LOCALITIES

Table 3 reportsthe values of D1 for each grade level in the pre-program and post-
program periods as well asthe difference in differences over time or DD, firdt for both
sexes combined, and then for girls and boys separately. Benegth the differencein
enrollment rates between the PROGRESA and non-PROGRESA locdlities, the Satistical
probability isreported (in parentheses) that the observed difference could have occurred
randomly in a saturated probit modd. If the convertiond level of confidence required to
accept the hypothesisis 5 percent or less, the D1 in the post-program surveysis
ggnificantly non-zero and positive after the first through sixth grades for both sexes
combined. The largest difference in enrollment is for those children who had completed

grade 6, and were thus qualified to enrall in junior secondary schoal; for this group, the
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Table 3—Differ ences between enrollment rates between PROGRESA and non-

PROGRESA poor children and over time
(sgnificance levels in parentheses beneath differences)®

Pre-program difference of Post-program difference of

Y ear of poor PROGRESA - non- poor PROGRESA - non- Post-preprogram
schooling PROGRESA PROGRESA differencein differences
completed in D1° D1’ DD1°
previousyear Al Female Male All Female Male All  Female Male
0 .009 .010 .007 -.002 -.010 .006 -011  -.021 -.001
(.351) (.433) (.615) (.854) (.564) (.742) (.482) (.353)  (.969)
1 .001 -.009 .010 .022 .007 .036 .020 .016 .025
(.410) (.816) (.376) (.008) (.418) (.002) (.136) (.652) (.070)
2 -.004 -.013 .006 .020 .018 .021 .023 .031 .015
(.276)  (.386) (.506) (.009) (.796) (.001) (.226) (.693)  (.030)
3 .015 .025 .005 .032 .013 .049 .017 -.012 .044
(.278)  (.162) (.882) (.008) (.679) (.001) (.219) (.508) (.014)
4 .008 -.016 .030 .041 .038 .044 .033 .055 .013
(500  (.836) (.266) (.001) (.261) .001) (.053) (.335) (.064)
5 .015 .005 .025 .047 .055 .041 .032 .050 .017
(.129) (.544) (.125) (.001) (.232) (.000) (.146) (.647) (.077)
6 .024 .048 -.019 111 .148 .065 .087 .100 .085
(.345)  (.433) (.002) (.002) (.001) (.317) (.004) (.070) (.005)
7 -.012 -.005 -.015 .013 .025 .003 .025 .030 .018
(.894) (.854) (.958) (.147) (.533) (.006) (.378) (.583) (.062)
8 -.030 -.051 -.016 .001 .015 -.010 .031 .066 .006
((913) (.932) (.836) (.162) (.575) (.100) (.347) (.687) (.235)
9 or more .103 .327 -.156 .066 11 .026 -037 -.216 182
(.534) (.001) (.006) (:317) (.042) (.813) (.914) (.044) (.020)

#The differences are tested for being different from zero by fitting alinear regression model with discrete additive
variablesto fit the contingency table for enrollment ratesillustrated in Figure 1, and then the coefficients are tested

jointly with an F statistic for whether differences are zero.
® For definition of D1 and DD1, see Figures 1 and 2 and text.

enrollment rate increases by 11.1 percentage points, from the leve of 58 percent noted in

the pre-program periods in Table 2 to about 69 percent. Note also that this program

impact is disproportionately concentrated among girls, whose enrollment rate increases
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14.8 percentage points compared with the boys, whose enrollment increases 6.5
percentage points.

The pre-program values of D1 are positive in saven out of ten cases, but in none
of these cases is the difference datisticaly different from zero, suggesting that the
randomization of program placement with regard to prior enrollment levels as specified
by hypothesis 2 is not rejected. Nonetheess, the difference in differences (DD1) estimate
of the prograrrs impact on enrollment ratesis reported in the last three columnsin Table
3, and they are dso dl positive from grades 1 to 8, and statisticaly sgnificant for the
groups having completed grades 4 and 6. The average vaue of D1 and DD1 over grades
1 through 8 is of roughly smilar magnitude for both sexes combined, 3.6 and 3.4
percentage point increases in enrollment levels, respectively.

Table 4 reports D2 from the pre-program and post-program periods and the DD2
over time to assess whether the PROGRESA Program reduced inequality within locdities
between enrollments of nonpoor and poor. Since this measure is only one of many that
might be devised to represent inequality, it is not a unique measure of program impact as
in the case of the level effects!? The D2 differences are negative from grades 1 to 6 in the
post-program period and datisticaly significant and negative after grades 4 through 6,

implying the program reduces inequality, but the impact is largest after the last three

1 Eor example, one might be interested in how schooling gaps between children whose parents are better
and worse educated changed with the onset of the PROGRESA Program, rather than measuring inequality
with respect to the single threshold of the latent indicator of poverty defined as a condition of eligibility for
PROGRESA transfers.
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Table 4—Differ ence between enrollment inequality between PROGRESA and non-
PROGRESA localities®
(Significance levels in parentheses benesth differences)”

Y ears of Pre-Program Differences Post-Program Differences Difference in Differences
schooling D2 D2 DD2
completed in

previous year All Female Male All Female Male All Femade Male
0 .010 .009 .011 .049 .010 .094 .039 .001 .083
(609) (752 (.691) (.063) (.784) (.014) (:229) (.978) (.073)

1 -.002 .010 -.013 -.032 -.034 -.030 -.030 -.044 -.017
(.904) (.703) (.601) (.083) (.205) (.225) (.259) (.248) (.640)

2 -.009 -.012 -.006 -.027 -.011 -.040 -.018 .002 -.033
(.64) (.646) (.816) (.099) (.659) (.069) (.476) (962) (.327)

3 -.009 -.032 .012 -.027 -.016 -.037 -.018 .015 -.049
(.637) (.243) (.649) (.083) (.464) (.091) (.461) (.661)  (.156)

4 .002 .026 -.022 -.043 -.044 -.038 -.045 -.070 -.017
(.936)  (.327) (.408) (.007)  (.053) (.087) (.070) (.046) (.624)

5 -.020 -.003 -.037 -.047 -.047 -.049 -.027 -.044 -.012
(:293)  (.909) (.165) (.003) (.042) (.025) (:279) (220) (.720)

6 .042 -.009 124 -.035 -.119 .061 -.077 -.110 -.064
(.023)  (.736) (.000) (.006) (.000) (.001) (.001) (.000) (.048)

7 .014 .010 .015 .002 .026 -.021 -.012 .016 -.036
(.627) (819 (.710) (.910) (-369) (.441) (.738)  (.755)  (.457)

8 .023 .024 .029 .002 -.026 .025 -.021 -.050 -.004
(.545)  (.665) (.577) (.936) (.428) (.406) (.629) (.438)  (.948)

9 or more -.022 -.284 .266 .014 .094 110 .036 190 -.156
(.726)  (.002) (.003 (.551) (.006) (.000) (.593) (.049)  (.096)

&For definition of D2 and DD2, see Figures 1 and 2 and text.

® The differences are tested for statistical significance by fitting the enrollment rate contingency table asillustrated in
Figure 1 by alinear regression with discrete additive variables, and then coefficients are jointly tested for the
differences being non-zero with the F-test.

years of primary school. The pre-program values of D2 are not jointly Satigticaly
ggnificantly different from zero, but it is different for grade 6, and in thiscase it is
aurprisingly postive. The difference in differences, DD2, is negative from grades 1 to 8,
and is datigticaly sgnificant for grade 6. The average vauesfor DD2 for grades 1

through 8 are larger in negative vaue than those of D2 post-program, 3.1 percentage
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points, compared with 1 2.6, respectively. There is evidence that the program has reduced
income-related inequditiesin enrollment within locdities, as would be expected, based
on the evidence presented earlier that the program induced an increase in the levd of

enrollments among the poorer households.

5. RESPONSE OF ENROLLMENT PROBABILITIESTO PROGRAM AND
CONTROL VARIABLES

Maximum likelihood estimates of the probit mode for enrollment of the
individud child are expressed as derivatives of enrollment with respect to the explanatory
variables. The two program-associated enrollment effects on the poor are associated with
living in aPROGRESA (P) locdity and that of the PROGRESA-Eligible interaction (PE)
asreported inrows 1 and 2 in Table 5, and summed to represent the net effect averaged
across the three post- program survey rounds 3, 4, and 5. This net effect of the program is
estimated separately for girls and boys, at the primary and secondary schoal levdls, first
for the pand sample that underlies the previoudy reported group- difference estimators,
and dso for the larger pooled sample of children. The Probit modd additiondly controls
for the child-s age, mother=s and father=s years of schooling, primary school teacher-
student ratio, distance to junior secondary school, and distances from the locdity to urban
areas (Schultz 2000b). In brackets benesth the program, net impact on the poor-s

enrollment probability isthe satistical probability that this net impact of the program is
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Table 5—Probit estimates of the effects of PROGRESA on the enrollment
probability of the poor in the post-program periods

Panel sample Pooled sample

Estimated derivatives at sample Primary Secondary Primary Secondary
means Femae Mae Femae Male Femae Mae Femae Male
PROGRESA locality a*, (tratio) -.0001 -.0101 -.0259 -.0012 -.0024 -.0100 -.0274 .0059

(03) (183 (91)  (.06) (34 (158 (L16) (.29
Poor eligible household in .0097 .0175 .1186  .0694 0169  .0207 .0993 .0404
PROGRESA locality a*, (tratio) (236) (4.06) (45 (2.69) (264) (371) (458) (2.13)
Net PROGRESA impact .0096 .0074  .0927  .0582 0145 0107 .0719 .0345

[Significance non-zero based on [ 00271 [.0038] [.0002] [.0050]  [.0003] [.0069] [.0011] [
Joint c? test]

.0193]

Sample size 33,795 36,390 13,872 14,523 55,396 59,344 25,761 26,696

Pseudo R? 3587 3512 2890  .2715 3659 3635 2994

2847

zero, according to ajoint ¢ test associated with the likelihood ratio. The progrants net
impact on enrollment is satisticaly sgnificant at the 1 percent leve in 7 out of the 8
possible tests for different sexes, school levels, and samples, and in the eighth sample, it
satisfiesthe test at the 5 percent level. Thus, there appears to be a genera positive
enrollment effect of the program in the post-program surveys for both genders, both
samples, and both school levels, with the inclusion of added control variables and the
changes in sample composition.

At the primary school leve, the pand sample estimatesimply that the average
effect of the program across the three post-program rounds is to increase enrollment rates
of girls by .96 percentage points, and boys by .74 percentage points, fromtheinitialy
high enrollment rate of 94 percent (Appendix 2, Table 8). In the pooled sample, which

has alower initid enrollment rate of 90 percent, the program is associated with an
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increase in enrollment rates for girls of 1.45 and boys of 1.07 percentage points,
according to the estimated probit modd!.

At the secondary school leve, the average enrollment effect of the program across
the three post- program rounds in the pand sample is an increase of 9.3 percentage points
for girls and 5.8 percentage points for boys, from their initid levels of 67 and 73 percent,
respectively.'? In the larger pooled sample the secondary school enrollment effects for
girls average 7.2 percentage points and for boys, 3.5. The sdectivity that may be built
into the panel sample compared with the more inclusive pooled sample weskens the
edimated life cycle effect of the program for boys and girls.

The coefficients on the control variables are only described briefly here; they are
reported fully € sewhere (Schultz 2000b). The estimated effect of one more year of
mother’ s schooling is to increase the probability of primary school enrollment for a
daughter by .29 percentage points, and .18 for a son, whereas an added year of schooling
of the father is associated with a .17 percentage point higher enrollment probability for a
daughter and .26 for a son. Based aso on the panel sample, at the junior secondary school
level, the impacts are larger, with an additiona year of the mother’ s schooling increasing
her daughters probability of being enrolled by 1.5 percentage points and her son by 1.1,
while the father’ s schooling is associated with an increase in his daughter’ s enrollment by

1.5 percentage points and his son’sby 2.0. They are in the anticipated directions of

12 Earlier results reported (Schultz 2000b) suggested that for boys, the program effect on enrollment
declined on the later survey rounds, but this appears to have been due to an error in my matching of the
grade completed inround 5.
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favoring the offspring of the same sex as the parent, but the differences of mother’s and
father' s schooling are never satigticaly sgnificant a the 5 percent leve (see Thomas
1994).

Distance to secondary school is associated with lower secondary school
enrollment, whereas the greeater the distance to the Cabecera or to the nearest
metropolitan center, the higher are enrollment rates, particularly a the secondary school
leve. Resding in atown that is only 50 kilometers from a metropolitan area, rather than
the sample mean of about 100 kilometers, is associated with a secondary school
enrollment rate being 5.5 percentage points lower for girls and 6.0 lower for boys.
Nearby cities appear to dissuade rurd children from enrolling for additiond yearsin
school, a challenging regularity for society to take into account as the trangportation
system improves and smal towns become more closdly integrated with neighboring
cities. The poverty indicator used to target the PROGRESA transfer paymentsis
associated with a significant reduction in enrollment rates of 0.9 percentage points at the
primary level for both boys and girls, and 4.7 percentage points for girls and no
sgnificant effect for boys at the secondary level. This difference in the effect of
household poverty on secondary school enrollments of boys and girls helpsto explain
why the PROGRESA educationd grants as a poverty reduction program have increased
the secondary school enrollment of girls more than that of boys (Schultz 1988).

To explore other policies that might encourage schooling, two of the control
variables in the probit mode for enrollment can be interpreted as capturing the impact of

traditiona educationd policies. First, access to secondary schools could be improved to
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dimulate greater enrollment. Twelve percent of the sample currently have to travel more
than 4 kilometersto a junior secondary school. Building additiond schools and staffing
them s0 that these children reside only four kilometers from their junior secondary school
is predicted to increase secondary school enrollments by .46 percentage points for girls
and by .34 for boys.*® A second policy constraint incorporated as a control varigblein the
probit modd of enrollment is the teacher-student ratio in the locd primary school.
Currently about 15 percent of the primary school-aged children have alocd primary
school where the average class Sze is greater than 30. Building enough classrooms and
providing the teachers to prevent any school from having an average class Sze in excess
of 30 would, according to the estimated modd, raise primary school enrollments by .1
percentage points for both boys and girls. Neither of these traditional education-based
“supply” policy options for increasing enrollment rates gppears to be a particularly
effective means for railsing enrollment rates, and moreover, neither could reedily be
targeted to the poor asis possible with school subsidiesin the PROGRESA Program.
Table 6 compares the individud child probit-model estimates of the derivatives of
the PROGRESA Program on school enrollment, averaged across the Six years of primary
school and three years of junior secondary school (Table 5), and the group-differenced

estimates averaged across the grade levels 1 through 9 (Table 3). The probit estimates are

13 Other studies of education have also estimated that the enrollment effect of Adistance to schoolf has a
larger negative impact on enrollment for girls than on boys, particularly at the secondary school level (e.g.,
Tansel 1997), an expected pattern if parents are especialy reluctant to send teenage daughters greater
distances to school (King and Hill 1993).



28

Table 6—Probit and differenced estimates of the aver age program effect on
enrollment over grades 1-9 (in per centage point changes)

Individual child Probit derivatives Group panel sample differences

Post-Program

Sample by sex Panel Sample Pooled Sample D1 DD1
Girls 3.74 3.37 343 3.50
Boys 242 1.88 2.83 247

Source: Tables 3 and 5. For example, DD1issummed for gradesin Table 3 and divided by 9; Probit derivatives for
primary school multiplied by 6 plus secondary school multiplied by 3, divided by 9.

based on two aternative samples—the pand and the larger pooled samples—whereas the
group-differenced estimates rely on the pand sample to avoid changes in the compostion
of groups over time. The probit modd adds 10 additiond control variables, whereas the
group-differenced estimates alow for program effects to differ for every grade, rather
than only between primary and secondary school levels, as assumed in the probit
specification. The estimated program effect on girls enrollmentsisrdatively smilar
across statistical models, controls, and samples, varying narrowly between 3.4 and 3.7
percentage points. In the case of enrollment probabilities of boys, the three estimates
based on the pand sample are dso of asmilar vaue, ranging from 2.4 to 2.8 percentage
points, but the probit modd fit to the larger pooled sample suggests that the PROGRESA
Program had a smdller effect on the enrollment of boys, on the order of 1.9 percentage
points, on average. However approximated, the PROGRESA Program has had a
ggnificant impact of increasing the school enrollment rates among children in poor rurd
households, and my preferred estimates are those based on the difference in differences

(DD1) that control for persstent unobserved factors that might have influenced the level
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of enrollments across these locdlities, which were adminigratively assgned to benefit

from the first phase of the PROGRESA or be followed as controls.

6. COST-BENEFIT ANALYS SOF THE PROGRESA PROGRAM IN TERM S OF
HUMAN CAPITAL

Increases in enrollment rates attributed to the PROGRESA Program in Table 3
can be cumulated to approximete the lifetime changes in years of enrollment thet an
average poor youth could expect to receive, if the PROGRESA Program were to become
permanent. This cohort cumulation in enrollmentsis smulated in the first column of
Table 7, based on the enrollment rates for the pre-program periods. These basdine
figuresimply that if apoor child had been once enrolled in school, and completed the
first grade, he or she could expect in the PROGRESA locdities to complete (on average)
6.80 years of school by the end of junior secondary school (out of a possible 9 years).
Reativey few children continue further in school without leaving the region. If the D1
post-program enrollment effects from Table 3 are added to the basdline enrollment rates
and cumulated for a cohort of children, this synthetic measure of expected years of post-
program enrollment increases to 6.95 years, or again over the basdine of .15 years of
schooling. But conditions deteriorated in this two-year period, October 1997 to
November 1999 (Handa et d. 2000), and in locdities that did not benefit from the
PROGRESA program, the expected cumulative school enrollment of a child fell inthe

three post- program rounds from 6.66 to 6.14 years of schooling, asshownin Table 7. The
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Table 7—Cumulative expected enrollment yearsfor birth cohort of poor children
who enroll and complete grade 1

Post-Program Differencein
Preprogram Rounds 1 and 2 Rounds 3, 4, and 5 Differences
Non- Non-
Grade completed PROGRESA PROGRESA PROGRESA PROGRESA DI DDI
1 977 .975 .975 .953 .022 .020
2 .936 .938 .939 .899 .040 .042
3 .896 .884 .904 .837 .067 .041
4 .856 .838 .866 .768 .098 .080
5 .816 .786 .825 .695 130 .100
6 464 428 511 .352 159 121
7 436 407 484 .330 154 125
8 414 .399 450 .306 144 129
Expected total years enrolled for
both sexes 6.80 6.66 6.95 6.14 .81 .66
Y ears enrolled
Females 6.66 6.62 6.95 6.19 76 .72
Males 6.93 6.72 6.96 6.11 85 .64

cumulative enrollment of the poor is .81 years greater in the PROGRESA locdities (6.95)
than in the non- PROGRESA (contral) locdities (6.14) in the post- program rounds of the
survey, or based on D1 evauated post-program. According to the differencein
differences (DD1), which corrects for persistent pre-program differencesin enroliments,
the gain in cumulative enrollment of the poor is .66 years, which is accepted here as the
preferred (and minimum) estimate of the prograns long-term effect on child schooling
atanment. ThisDD1 program gain isdightly larger for girls, .72 years of additiond
schooling, than for boys, .64 years. From their basdline in schooling before the program
started, expected educationa enrollment through junior secondary school is expected to
incresse for girls by 11 percent in the PROGRESA locdities, closing the gender

differentiad in schooling among these poor families. Although the socid experimentd
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intervention of the PROGRESA program appears to have been relatively uncorrelated
with initid levels (and inequdlity) of enrollment rates as tested by H» (and Hs), the pre-
program differences between program and control localities are nonetheless
conservatively taken into account in the difference in differences estimator (DD1).

Estimates of the wage structure for men and women in 39 metropolitan areas of
Mexico based on a 1996 Survey (Encuesta Naciona de Empleo Urbano) imply that
wages for both men and women are gpproximately 12 percent higher for each year of
secondary school they have completed, and these estimates are robust to whether sample
selection biasis corrected (Parker 1999). Matching the rural communities surveyed here
to these return estimates in the nearest metropolitan area, one aso finds that this pattern
of 12 percent private returns to secondary school is a reasonable gpproximation for what
youth in these PROGRESA Program areas of Mexico could expect to receive if they had
resded in their nearest urban labor market. However, the comparable returns to primary
schooling are only about 5 percent per year in these same urban aress, reveding an
increasingly common pattern in the world in which private returns to secondary schooling
are markedly higher than those to primary schooling (Schultz 1988).

Unfortunatdly, there are insufficient wage earnersin the rural population surveys
to estimate aloca wage return in agriculture. Most workersin these rurd aress are self-
employed farmers. To estimate the effect of education on afarmer=s profits, additiona
data are required which were not available in the PROGRESA census and surveys. When
farm production functions are estimated in the United States or in low-income countries,

the implied internd rate of return to the farmer=s schooling is generdly of asmilar
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magnitude as the returns to schooling for urban wage earners (Huffman 2000).1
However, alarge share of the youth from these rural locdities currently migrates to the
city to find their adult livelihood. The wage gains redized by an average youth who
becomes better educated in these rural areas are likely, therefore, to be larger than those
estimated within urban areas, because better educated rura youth are more likely to
migrate to an urban destination (Schultz 1988). The monthly wage for an average worker
in the urban areasin 1996 is 1,300 pesos, which is used here as the benchmark for wage
opportunitiesin 1999.

One further piece of information is needed to approximate the internd rate of
return to the PROGRESA educational grants. thisis the share of potentid beneficiaries of
the program who are qudified to enroll a each schooling level who enroll and receive the
PROGRESA educationd grant (Table 1). The surveys provide a post-program estimeate of
the proportion of poor-digible children resding in a PROGRESA locdity who are
enrolled, given that they had completed the requisite number of years of schooling to
quaify. Weighting grades 2 to 8 equally, one obtains an average estimate of 87 percent of

the digibles enralled who could attend grades 3 through 9 in the three post- program

14 No variation in wages is assumed by age or correction for the growth in nominal wages in the three years
1996 to 1999, when the last PROGRESA survey was collected. Implicitly, the relative wage structure by
educational attainment is assumed constant, whereas in reality, the returns have been increasing over time.
As noted earlier, no upward adjustment in the returns is made for the probability of rural-urban migration
increasing wage opportunities for the rural youth who attend school more years. The net effect of these
simplifications in the expected lifetime earnings calculation probably understates the human capital returns
to PROGRESA grants. Any such estimate clearly embodies many sources of uncertainty, given the gapsin

my information on migration and rural earnings opportunities of youth in these rural regions of Mexico.
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surveys. The proportion of the qualified poor youth who actudly receive PROGRESA
payments in the November 1999 survey is 72.5 percent, averaged over grades 310 9.
The five pieces of information needed to caculate the internd rate of return to the
PROGRESA Program are now specified. If the Program educational grants (Table 1) are
viewed as the investment expenditures of the PROGRESA Program, which are only paid
to 73 percent of the potential beneficiaries, and the impact of these program subsidiesis
to increase the educationd attainment of the cohort of poor youth by .66 years of
schooling (Table 7, DD1), for which the youth earn a 12 percent higher wage per year of
schooling over their adult lifetimes (age 18 to 65), based on the 1996 urban average
wage, then the PROGRESA educationa payments are earning an internd rate of return of

about 8 percent per year, in addition to their role of reducing current poverty.

7.SUMMARY AND CONCLUSIONS

Thelevd of enrollment rates of comparably poor children in PROGRESA
locdlities (treetment) are higher than in non- PROGRESA locdlities (contral) in the three
survey rounds collected after September 1998, when the PROGRESA program began
dispensing educationd grants to poor mothers whose children were enrolled in schoal in
grades 3 through 9 and attended school at least 85 percent of the time. This difference
estimator of PROGRESA:s impact on the enrollments of the poor isreported in Table 3
(D1 > O, post-program). It is satidticdly sgnificantly different from zero within each

distinguished group of children who had completed grades 1 through 6 in the previous



year. These differences are larger for girls than boys, as seen in Table 3. To confirm the
independence of the placement of the PROGRESA Program from enrollments and the
definition of digibility, the regiond differences in enrollment by the poor are dso
cdculated before the program started and shown not to differ sgnificantly from zero
(Table 3, D1 = 0, pre-program). Difference in differences over time confirms adightly
smadller program impact on enrollment as evident in the difference in differences (DD1)
estimator (Table 6), which is plotted in Figures 3 and 4. The cumulative cohort effect of

the program, based on the difference in differences estimator, is an increment of .66 years

Figure 3—Girls enrollment in PROGRESA and non-PROGRESA localities over

time
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Figure4—Boys enrollment in PROGRESA and non-PROGRESA localities over

time
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on the basdine level of 6.80 years of schooling, which is recorded in the pre-program
rounds of the surveys.

The PROGRESA program targets its educationa subsidiesto the very poor, even
in the geographicaly redtricted, relatively immobile, poor rura communities. It isaso
shown that these targeted transfer payments have the effect of reducing the inequality in
school enrollments within the PROGRESA localities compared with that in the non-

PROGRESA locdities (Table 4, D2 < 0 post-program), and they are datisticaly
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sgnificant after grades 4 through 6. The pre-program inequdity differences between the
PROGRESA and non-PROGRESA locdities are not jointly satigticaly sgnificant. The
edimated difference in differences in enrollment inequdity over time (Table 4, DD2) is
negative and datidticaly significant after grade 6, and dightly larger overdl than the D2
measured post-program.

One way to assess whether aroughly two-thirds of ayear increment in schooling
isworth the cost of the PROGRESA Program is to compare the expected program
payments to the resulting expected increase in adult productivity of the students who
gtand to benefit from a permanently established PROGRESA Program. If the current
urban wage differentials gpproximeate what the program beneficiaries can expect to earn
from their schooling in terms of future percentage increasesin their wages, arough
estimate of the internal rate of return to the educationa transfers provided by the program
IS 8 percent per year in red terms (adjusted for inflation). This would appear to be a
reasonable rate of return if the program were designed only to foster human capita
investments. But it is clearly more than this, since it is channdled to the poor and operates
to reduce current poverty and raise current consumption levels. For the mgority of the
poor rurd families whose children would have attended school without the progranrs
educationd grants, the PROGRESA outlays are pure income transfers. But for the
roughly onein twenty who are induced to enroll their child in schoal, they may
experience a decrease in their childrerrs supply of labor to work in the labor force or in
household production. But as described in Appendix 1, dthough thereis such a child

labor supply response associated with the family being dligible for PROGRESA
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educationd grants, the magnitude of the response is modest and cannot diminate the
consumption gains of the program to poor families (see Ravalion and Wodon 2000).
Another possble sde effect of the PROGRESA Program could be on fertility, for
the educationa grants would gppear to subsidize parents for the cost of achild-s
schooling, which might reduce the private cost of an additiona child. Other studies that
have sought to estimate the effect of areduction in the cost of schooling on fertility have
found that the income uncompensated cross-price effect is podtive and outweighs the
associated income effect, leading to the empirica finding that children and child
schooling are subgtitutes (Rosenzweig and Wolpin 1980, 1982). In the Mexican pand
sample andyzed here, there is dso no satistica evidence that poor womenwho had a
PROGRESA-€ligible child who had completed grades 2 through 8 were more likely to
have abirth in the sx months preceding the November 1999 survey than comparable

women residing in a non-PROGRESA locality.*®

15 1o evaluate the possible effect of the PROGRESA Program on fertility, the final survey round collected
in November 1999 is analyzed, and the probability of having a birth between this round and the previous
one in May 1999 is estimated in a probit specification corrected for cluster design as a function of the
womarrs age, years of schooling, being designated poor (and eligible for program grants if resident in a
PROGRESA locality), whether resident in a PROGRESA locality, and the interaction of poor and
PROGRESA. The last two variables (PROGRESA and PROGRESA -Poor interaction) are also added only
for those women who have a child who is eligible for PROGRESA educational grants, having completed in
the previous school year grades 1 through 8. The coefficients on these last two variables are reported in
Appendix 2, Table 10, and their sum is viewed as an estimate of the PROGRESA Progran¥s effect on
fertility. This program effect is estimated for all women age 20 to 49 with the additional control for the
womarrs age squared, and for the five-year age brackets 20-24, 25-29, etc., with only the linear age control
variable. It may be noted that no mothers age 15-19 had children of school age and thus the program is
presumed to have had no estimable effect on the fertility of this youngest group of women who could bear
children. For all women, the derivative of fertility with respect to the placement of the PROGRESA
program is negative for women age 35-39 and 40-44, and approaches significance at the 10 percent level.
For the eligible mothers, there is a statistically significant effect only for the age group 20-24, where the
effect is positive, but collinearity prevents estimation of the two interaction variable coefficients jointly. In
the available time frame, | would conclude that there are no consistent and statistically significant effects of
the program on fertility.
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Other traditional poverty reduction programs, such asincome-support welfare
systems or price-support agriculturd programs, offer no empirica evidence or theoretica
reason to expect that these programs encourage investments in human capital or promote
amore efficient dlocation of private or socid resource. Indeed both of these common
forms of poverty programs—supporting incomes and output prices—are related to major
digortionsin the dlocation of the family=s labor and other resources of the beneficiaries.
These types of resource digtortion are minimized by the design of PROGRESA (to
involve only Apure income effects)).

Although it is not dways a paliticaly popular festure of awefare program
focused on poor areas, PROGRESA should help the children of poor Mexican farmers
find a better place to work, by encouraging them to invest in schooling, which in turn
facilitates the migration of these young people from their origin communities to other
parts of the Mexican economy, where wages and long-term career opportunities are more
attractive. Thus, it should be expected that PROGRESA will encourage the interregiona
migration that is needed at the macro-economic leve to ease the extreme poverty that has
persisted for generations in the more remote rural parts of Central and Southern Mexico.
Subsidizing schooling among the rurd poor may be a development Strategy that deserves
more attention as a promising targeted policy in many parts of the world that can both

reduce entrenched poverty and promote long-term economic growth.



39

APPENDIX 1

DESCRIBING THE EFFECTS OF PROGRESA ON RELATED FAMILY
DEMAND BEHAVIOR

The PROGRESA Program, by reducing the price of schooling for children in poor
families, may affect the demand of these families for a variety of related goods and
consumer behavior. According to the Slutsky decomposition, the effect of the program
can be thought of as having a pure income effect that should raise the demand for all
Anormall goods, and a cross-price effect that should reduce the demand for substitutes
and increase demand for complements of the child:s schooling. Because of the child-s
time congtraint, it might be expected that a program that caused an increase in school
enrollment would be associated with an offsetting decrease in child labor supply to work
in the labor market and in the home. Indeed, some advocates of policies to reduce child
labor hold out the promise that decreasing child labor would lead to increasing the
schooling of the same children and thereby improve the child:s future economic
opportunities (i.e., that the income uncompensated effect of aban on child labor would be
to increase schooling). This clam, however, not only assumes substitution between child
schooling and work (i.e., apostive cross-price effect) but aso anticipates that the cross-
price effect dominates the income effect that would in this case operate in opposite
direction and reduce the demand for schooling.

Measuring child labor may be more difficult than it would seem. Household

surveys in low-income countries do not generdly find aslarge a proportion of children
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working as expected by socia observers. The PROGRESA census and surveys asked the
respondent in al five rounds whether a child age 8 to 18 worked. A second question
followed up those who reported the child as not working by a further line of inquiry asto
whether the child produced something that was sold in the market. A third question was
addressed in round 3 to respondents who had answered negatively the two previous
guestions, asking whether the child was engaged in any housework. Findly, for children
working in paid labor, they were asked how many hours they worked last week. The full
sequence of questions were adminigtered only in round 3 and 5 on which thisandysisis
based.*® Summing the children reported as working in the first two questions yields 2.5
percent of the girls prepared for primary school asworking, and 7.6 percent of the
comparable boys as working (see sample meansin Appendix 2, Table 9, and for ages, see
Table 2 and Appendix 2, Table 9). Of the secondary school qudified girls, 8.3 percent
work, whereas 28.4 percent of the boys work. The number of hours worked for pay per
week is.09 and .36 for primary school girls and boys, whereas the average hours rises to
48 and 1.76 for the secondary school girls and boys, respectively. Except for teenage
males, the [abor force participation rates appear relatively low.

However, adding to the participation rate those children who contribute to
housework, the primary school girls participation rate risesto 12.5 percent and the

secondary school girls participation increases to 33.2 percent, roughly equivaent to that

16 |1 round 3 the three questions were 59, 60, and 62, whereas in round 5, they were, respectively, numbers
50, 51, and 53. In rounds 1 and 2 the third question on housework was omitted and the hours worked in
paid activity was omitted from round 4.
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of boys. Clearly, housework is a rdatively more common activity for girls than boys, and
conversaly for market labor force participation.

The estimates of the probit modd are reported in Appendix 2, Table 9 to explain
the probability that a child participatesin (1) the labor force or housework and (2) in only
the labor force, whereas aregresson isfit in (3) to hours worked for pay last week. In
comparison with poor children in non-PROGRESA locdlities (controls), the PROGRESA
Prograns effect is the sum of the PROGRESA resdent coefficient plus the coefficient
on the interaction of the PROGRESA and Poor dummies that makes the family digible
for the educationd grantsif the child isregularly enrolled. This program effect expressed
as aderivative suggests that only the secondary school boys respond to PROGRESA by
sgnificantly (p < .05) reducing their labor force participation (2) by 3.6 percent. When
the housework isdso included in participation (1), the primary males exhibit a significant
response of reducing participation by 1.6 percent, the secondary females reduce their
participation by 4.1 percent, whereas the secondary males reduce their participation by
3.4 percent, though the significance of this last estimate does not satisfy the conventiona
5 percent threshold. The child:=s hours of paid work aso tend to be reduced in the
PROGRESA-Eligible families, but the amounts are smal: .04 hours per week for primary
femades and .11 hours for primary maes, by .21 hours for secondary maes, whereas the
responseis not satisticaly sgnificant for secondary femaes.

Although the responses in child labor supply are in the direction expected, they
are smdler in magnitude than the enrollment increases. Others have found the same

pattern (Gomez de Leon and Parker 1999, 2000). According to Table 5 and Appendix 2,
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Table 9, the program-induced increase in secondary school enrollment of 9.3 percentage
pointsfor girlsis associated with a 4.1 percent decline in girls working in the [abor force
or in housework, but by only .4 percent when housework is excluded. Secondary school
males increase their tota |abor force participation by 3.6 percentage points, while they
increase their enrollment rate by 5.8 percentage points (Table 5). If the reduction in hours
of work by the secondary school males occurs entirely among the 6.9 percent who
enrolled due to the PROGRESA Program grants, it is possible that these boys reduced
their paid work by 3.0 hours per week (i.e., 3.0 = .21/.0694). These findings from a
randomized socia experiment imply, as the non-experimental cross sectiona estimates of
Ravallion and Wodon (2000) suggest, that the enrollment effect of secondary school
felowships (or PROGRESA grants) reduced by only asmadl fraction the time
Bangladesh (Mexican) children worked. Duraisamy (2000) aso findsthat alarge fraction
of Indian teenage children are neither in the labor force nor enrolled in school, suggesting
that increasing enrollments need not depress proportionatdly child work or reduce
subgtantialy family earnings. These estimates suggest that most of the educationd grants
transferred to the poor families by PROGRESA increase the family:s resources and are
only margindly offset by areduction in child labor.

Appendix 2, Table 10 reportsasmilar andysis of fertility behavior between the
fourth and fifth surveys. There is no evidence in this Sx-month rate of births to suggest
that the uncompensated schooling price reduction introduced by PROGRESA had any
sgnificant effect on fertility. Thisfinding is dso congstent with other studies that have

sought to estimate the uncompensated cross-price effect from schooling to fertility or the
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effect of random variation in fertility on schooling as instrumented by the occurrence of

twins (Rosenzweig and Wolpin 1980, 1982; Schultz 1997).
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Table 8—Means and standard deviations of all variables examined in enrollment modelsfor panel and pooled
samples, by primary and secondary school and by sex?

Sample 1-Panel Sample 2—Pooled
Primary® Secondary© Primary® Secondary©

Variable name Femae Male Female Male Femae Male Female Male
Sample size 33,795 36,390 13,872 14523 55,396 59,344 25,761 26,696
Enrollment 942 .937 .674 .730 .896 .898 578 .635
Attendance® 972 971 .981 .980 .970 .968 .982 .978
PROGRESA locality .605 613 .600 .625 .612 .618 .606 .629
Eligible (poor) 733 735 603 622 726 731 587 592
PROGRESA -€eligible 454 462 .369 408 448 456 .362 .383
Completed schooling

0 127 120 .183 172

1 .169 173 175 185

2 181 187 167 170

3 .188 .186 A71 172

4 173 A71 155 155

5 161 163 .148 149

6 557 .504 551 491

7 .200 .220 .166 .185

8 139 .160 135 157

9 or more 104 116 148 167
Age of child

6 .068 .063 .000 .000 .090 .083 .000 .000

7 115 110 .000 .000 124 120 .000 .000

8 152 151 .000 .000 138 135 .000 .000

9 155 .148 .000 .000 133 129 .000 .000

10 165 57 .002 .001 142 .140 .001 .001

11 142 135 .029 .031 123 120 .022 .023

12 .098 .106 162 142 .089 .096 121 107

13 .047 .057 .249 .225 .047 .054 192 172

14 .027 .035 .246 .254 .032 .037 207 211

15 .014 .020 189 .203 .024 .028 211 .215

16 .007 .009 104 123 .020 .022 187 .204

17-18 .001 .002 .019 .020 .006 .007 .057 .064
Mother’s schooling® 2.85 2.79 2.71 2.62 271 2.68 2.50 2.47

(2.65) (2.64) (2.48) (2.50) (2.70) (2.68) (2.47) (2.48)
Father’ s schooling® 293 2.88 2.75 2.78 2.80 2.76 2.58 2.60
2.77) (2.73) (2.59) (2.70) (2.81) (2.75) (2.58) (2.64)

(continued)



Sample 1-Panel

Sample 2—Pooled

Primary® Secondary © Primary® Secondary ©
Variable name Female Male Female Male Female Male Female Male
Mother not present .047 .049 .047 .048 .062 .062 .068 .061
Father not present 103 .108 .108 114 127 125 132 130
School characteristics
Primary school student/teacher ratioa 17.4 17.4 16.6 16.7 17.1 17.1 16.5 16.7
(14.1) (13.9) (13.4) (13.6) (14.3) (14.2) (13.5) (13.5)
No information on primary school .293 .290 301 295 301 .298 .300 .295
Distance to secondary school (km)e 2.10 2.13 2.03 2.05 2.16 215 2.07 2.08
(1.90) (1.87) (1.86) (1.86) (2.93) (1.92) (1.89) (1.87)
No distance to secondary school .022 .016 .009 .008 .029 .024 011 .010
Community characteristics
Distance to Cabeceras (km) 9.61 9.51 9.75 9.42 9.63 9.59 9.79 9.54
(6.17) (5.96) (6.32) (5.74) (6.05) (5.96) (6.30) (5.90)
Distance to nearest metro area (km)f 104. 105 104. 105 103. 104 104. 105.
(42.5) (43.1) (42.0) . (41.7) (42.6) (42.7) (41.6) (41.3)
Community daily agricultural wage:
Men 29.2 29.2 31.2 29.9 29.0 29.0 30.3 29.7
(10.4) (10.4) (10.8) (10.6) (10.7) (10.9) (11.0) (10.9)
Women 11.5 11.3 11.6 11.5 11.8 11.4 11.6 11.6
(14.3) (14.9) (15.2) (14.6) (14.9) (14.3) (14.9) 24.7)
No wage for men .021 .022 .017 .026 .029 .031 .026 .032
No wage for women .562 570 .583 575 .549 565 576 .568

school.

The standard deviations of continuous variables are reported in parentheses beneath their means. In the case of binary dummy variable (= 1 or 0), the standard
deviation is afunction of the mean (=, fmean (- mean) )-

Primary sample includes all children ages 6—16 who have completed from 0to 5 years of school and are thus qualified to enroll in primary school grades 1-6.
Secondary sample includes all children ages 6—16 who have completed from 6 to 9 or more years of schooling and are thus qualified to enroll in secondary

Attendance rate based on those who are enrolled and respond to the attendance question. Thus, for primary femal e pand sample, 70.8 percent of dl girlsreport an
attendance rate of 97.2 percent. But of those 94.2 percent who are reported to be enrolled, 21.4 percent do not answer the attendance question.

Variable mean and standard deviation based on entire sample where nonreportersare set to zero and the subsequent dummy isincluded in theregression. Thusin the
case of primary student-teacher ratio, the mean for reporting schoolsis 24.6 (17.43/(1.0-.292).

Distance measured from locations in Hidal go (State) and the nearest of four cities (Queretaro, Puebla, Tampico, or Mexico City), in Michoacan (State) from Morelia

(Capital), in Pueblafrom Puebla, in Queretaro from Queretaro, in San Luis Potosi from San Luis Potosi, in Veracruz and Veracruz, and in Guerrero from Acapulco
(largest city in State).
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Table 9—Probit and regression estimates of the effect of PROGRESA on the
probability that poor children work in thelabor force or in housework if
eligible for education grants: Rounds 3 and 5

Primary Secondary

Explanatory variables Female Male Femae Male
Child works or helpsin housework

Resident in PROGRESA .0045 -.0009 -.0057 -.0157

(-38) (.07) (.31 (.79
Eligible and PROGRESA -.0190 -.0168 -.0355 -.0178
(1.56) (1.42) (1.66) (.76)

Total program effect -.0145 -.0159 -.0412 -.0335

[Significance] [.11] [.048] [.012] [.056]

Sample size 17,912 19,396 10,702 11,270

Sample mean of market work or

housekeeping questions 125 112 332 .324
Child works

Total program effect .0019 -.0086 -.0042 -.0362

[Significance] [.58] [.11] [.60] [.031]

Sample size 17,912 19,363 10,702 11,270

Sample mean of market work question .0248 .0764 .0828 .2840
Hours child works for pay

Total program effect .0424 -.1140 -.0617 -.2083

[Significance] [.031] [.0023] [.35] [.058]

Sample size 17,654 18,757 10,429 10,362

Sample mean hours .0866 .356 480 1.76
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Table 10—Probit estimates of derivatives between program dligibility and
probability of birth in sx months prior to November 1999, by women’s

a

age

Age of woman in November 1999 2049 2024 2529 3034 3539 40-44° 454

Mothers with child who had completed 2 to 8 years of education interacted with:

PROGRESA locality -.0024 ¢ -0246 -0221 .0173 -0226  .0012
(.27) (1.16) (1.20) (.79 (:32) (.40)

PROGRESA —poor .0057 .0459 .0085 .0484 .0031 -.0015 -.0027
(.57) (1.49) (.31 (1.69) (.10) (.16) (.94)

Total effect of PROGRESA Program .0033 .0459  -.0161 -.0263 .0204 -.0041 -.0015

[Significance] [.62] [.14] [.18] [.23] [.33] [.42] [.33]

Mean of birth rate 0411 .0615 .0655 .0468 .0335  .0138 .0027

Sample size 17,434 3,661 3327 2972 2803 2457 2,214

a

b

C

Probit maximum likelihood estimates with cluster occurrence weighting for heteroscedasticity (Huber 1967). Other
controls made age, years of mother’s education, and poor, with aquadratic term or age for the samplefor all age

groups covered. No women ages 15-19 had children of relevant school age.

Colinearity restricted specification to include only PROGRESA and PROGRESA -Poor interaction for mothersof

children in PROGRESA -eligible group.

Colinearity between PROGRESA and PROGRESA -poor interaction led to near singularity. Removal of
PROGRESA with eligible beneficiaries converged. Linear probability model led to more stable results with all

interactions and similar derivatives.
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