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Abstract

Conditional Cash Transfers (CCTs) are now a widespread policy tool. They are seen as an answer
to short term income poverty through the transfer component, and a support to longer term human capital
formation among the poor through conditioning the transfer on educational enrollment (and enrollment in
health schemes). However, CCTs condition income transfers on the consumption of normal goods—richer
households are more likely to consume more educational and health maintenance opportunities than poorer
households. This suggests that the poorest households may benefit least from CCTs, even to the extent that
the very poorest may not participate at all. Using household survey data from rural Mexico, this paper
establishes that participation rates in the Oportunidades program are indeed significantly lower for the
very poorest households, after controlling for a number of variables which might independently affect
participation. With this empirical finding as a basis, | develop a model to conduct policy analysis
comparing CCTs with Unconditional Cash Transfers (UCTS), deriving precise conditions under which one
dominates the other if the objective is poverty reduction. In particular, it is shown that UCTs could be
preferred over CCTs when a government has a sufficiently high degree of poverty aversion. It is also
shown that these basic arguments carry over from income poverty to “education poverty.”
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1 Introduction

Conditional Cash Transfers (CCTs) are now a worldwide phenomenon.* The main objectives of CCT
programs are immediate poverty alleviation through cash benefits and long-term poverty reduction
through human capital formation. Programs such as Oportunidades in Mexico, Bolsa Familia in
Brazil, and Familias en Accidn in Colombia, transfer cash to targeted poor households conditional on
school enrollment, as well as on periodic health and nutrition checkups. An extensive body of
literature evaluating these interventions has found significant positive effects of participation in CCT
programs on families’ use of education and health services while concurrently reducing poverty and
child labor.? It is therefore essential for families to participate in CCT programs to benefit from their
positive impacts.

That CCTs condition income transfers on the consumption of normal goods suggests that the
poorest households may benefit least from CCTs, even potentially resulting in the very poorest not
participating at all. This paper examines the extent to which household income plays a role in a
family’s decision to participate in a CCT program.® Knowledge of the nature of the household’s
decision to enroll in CCTs would have important implications for public policy. In particular, a better
understanding of the determinants of CCTs’ enrollment could help to increase participation rates of
the poorest households, thereby increasing public spending effectiveness, and improving the
progressivity of CCTs.

The central question addressed by this paper is the following: do the very poorest households
participate in CCT programs? Using cross-sectional household survey data from rural Mexico, |

estimate a discrete dependent variable model on the household’s decision to participate in the

! At this point the majority of the Latin American countries have a CCT program, while countries outside the
region include Turkey, Indonesia and Bangladesh. In addition, there have been pilot programs in several U.S.
cities including New York City (See Riccio et al., 2010).

2 See, for example, Bourguignon et al. (2003); Cardoso and Souza (2003); Schultz (2004); Glewwe and Olinto
(2004); Behrman et al. (2005); Attanasio et al (2005); Maluccio and Flores (2005); Todd and Wolpin (2006):
De Janvry and Sadoulet (2006); Leon and Younger (2007), and; Schady and Araujo (2008).

® The term “income’ is used throughout the discussion, but in the empirical implementation | use household
expenditure instead of household income since in the development economics literature the preferred metric for
defining well-being and poverty is predominantly household expenditure.



Oportunidades program. This estimation focuses on the effects of household income on the
participation decision of the poor and controls for a comprehensive set of household and community
characteristics and school- and teacher-quality variables.” | find that the probability of participating in
Oportunidades is indeed significantly lower for the very poorest households. It increases as income
rises to a certain level and then declines as we move closer to the poverty line.” | show that this
finding is not explained by measurement error and is robust to an alternative specification for
household income only for the subsample of extremely poor families.

There are several reasons why we may observe a lower probability of participation for the
very poorest families.® The most appealing is that CCTs condition monetary benefits on the
consumption of normal goods which implies richer households are more likely to make use of more
education and health services than poorer households. Alternative explanations for the low take-up
rate among the poorest are linked to weak preferences for schooling, and high costs of participation. ’

This paper complements the previous literature in development economics on the
determinants of participation in anti-poverty programs (typically CCTs and public works programs).®
In general, most of the previous empirical work analyzes the linear relationship between CCT

program participation and household income as a first-stage regression strategy to estimate impacts

* Since | am using cross-section data, the participation choice is modeled as a static decision.

® By incorporating into the analysis a second degree polynomial of household income, | am able to identify a
non-monotonic (and concave) relationship between participation in the Oportunidades program and income.

® Some reasons that might cause a lower probability of participation for those poor households closer but below
to the poverty line are: first, the targeting mechanism of Oportunidades may generate uncertainty about
eligibility for those families; second, higher opportunity costs of time associated with visiting the health center
for periodic check-ups may lead to self-selection out of the program of relatively richer eligible households,
and; finally, this phenomenon may also be the result of measurement error and administrative problems.

" In deciding whether or not to enroll in the CCT program, families need to compare the costs associated with
fulfilling the conditions of the program to the expected benefits of receiving the CCTs. To account for parents’
preferences for schooling, I incorporate in the analysis information on parents’ years of education, the ratio of
income spent in education, school- and teacher-quality variables, and a dummy variable for access to a high-
quality health provider. To account for costs of participation, | consider in the analysis proxies for both direct
costs (e.g. relative price of schooling and transport cots) and opportunity costs of participating (e.g. child work
and migration).

8 Gaiha (1996); Jalan and Ravallion (1999); Chirwa et al. (2002); Heinrich (2007); Oosterbeek et al. (2008);
Alvarez et al. (2008); Angelucci and Attanasio (2009); Berhman et al. (2010), and; Berhman et al. (2010). In
addition, Currie (2006) presents a comprehensive review of recent literature regarding the take up of social
programs in U.S. and U.K.



on outcomes using propensity score models (see, for example, Heinrich, 2007; Oosterbeek et al.,
2008; Berhman et al., 2009, 2010). These studies find that participation is inversely related to
individual wealth, and that key correlates of poverty (such as few assets, no land ownership, dirt
floors in the home, etc.) are associated with a higher probability of participation in welfare programs.
My results are comparable when examining the linear relationship between wealth and participation,
but when my empirical strategy incorporates a more flexible function of household income, the data
show that the poorest families are less likely to enroll in CCTs than previously believed.

Previous studies addressing the issue of non-participation in CCTs have some data
limitations, and correspondingly may suffer from omitted variable bias. Unlike these studies, |
estimate a model of participation controlling for a set of covariates which are key determinants of the
household’s decision to participate in CCTs. These covariates include distances from the center of the
community to the closest schools and health center, costs of schooling, and school- and teacher-
quality variables.’

In the final part of this paper, | develop a model to investigate the broader policy implications
of the empirical finding that the poorest households are less likely to participate in CCTs. Could
Unconditional Cash Transfers (UCTSs) be superior to CCTs if the objective of the government is to
minimize income poverty measures given a fixed budget? | identify conditions under which CCTs
dominate UCTs and vice-versa.'® Specifically, | show that UCTs could be preferred over CCTs when

a government has a sufficiently high degree of poverty aversion. Some might argue that the ultimate

® Moffitt (1983) was one of the first to model non-participation in social programs as a utility-maximization
decision. His model emphasizes “stigma” as the main cost of participation in means-tested programs, but the
model can easily be extended to include other types of costs, such as transaction costs. However, Fiszbein and
Schady (2009), suggest that in assessing whether to send their children to school in response to a CCT program,
parents take into account the quality of local schools, and so are more likely to enroll their children in school if
the quality is higher.

1% The idea of making meaningful comparisons between redistributive schemes has been noted previously.
Blackorby and Donaldson (1988), for example, analyze Pareto efficiency under incomplete information for cash
and in-kind transfers. Besley and Kanbur (1988) compare the poverty alleviation effects of marginal and infra-
marginal subsidies. Besley and Coate (1992) analyze incentive arguments to compare workfare and welfare
programs to alleviate poverty. Currie and Gahvari (2008) contrast transfers in cash and in-kind, concluding that
paternalism and interdependent preferences are leading overall explanations for the existence of in-kind transfer
programs. Cunha (2010) compares measured consumption and health outcomes under both in-kind food and
cash transfers.



objective of CCT programs is not only short-term poverty alleviation but also the long-term benefit
provided by increased consumption of a particular merit good, e.g. education. However, | show that
the analysis and results carry over broadly for “education poverty.”

The remainder of this paper is organized as follows. Section 2 provides an overview of the
Mexican Oportunidades program. Section 3 describes the data and presents an empirical model of
program participation. With the empirical results as basis, in Section 4 | develop a model to conduct

policy analysis. Finally, Section 5 contains concluding remarks.

2 The Mexican Oportunidades program

In 1997 the Mexican government introduced a CCT program called Progresa (Program of Education,
Health and Nutrition) in rural areas providing assistance to approximately 300,000 poor households.
This program aimed at alleviating poverty by providing monetary transfers to poor families and
increasing investment in human capital by means of higher school attendance and better health.
Originally, the program provided grants only for children enrolled in school between the third and the
ninth grade. In 2001, the cash benefit was extended to upper secondary school (grades 10 to 12), and
in 2002 this CCT scheme rapidly expanded into urban areas and was renamed Oportunidades. By the
end of 2005, five million families living in 92,672 communities were receiving the transfer,
corresponding to more than one-fifth of the total households in Mexico. According to the Ministry of
Social Development of Mexico (SEDESOL), approximately 86.3% (4.3 million) of those beneficiary
families were living in rural and semi-urban communities, while the remaining 13.7% (700,000) were

located in urban areas.** At present, the Oportunidades program covers more than 5.8 million poor

1 According to SEDESOL (2006), rural communities are defined as those with less than 2,500 inhabitants.
Semi-urban communities are those between 2,501 and 14,999 inhabitants. Urban communities are those with
more than 15,000 inhabitants.



families, and its budget for 2010 is MX$42.5 billion," approximately equivalent to US$3.26 billion,
corresponding to 1.33% of the public budget, and 0.34% of the GDP in Mexico."®

Oportunidades is targeted at households with a marginality index score above a cutoff point,
known as puntaje. To determine a puntaje for each household in rural areas, the government
implemented the following targeting mechanism. First, potential recipient communities were ranked
based on both an index of marginality (from principal component analysis of census data) and the
availability of educational infrastructure. Second, the beneficiary families within each village were
selected based on proxy means tests calculated with discriminant analysis on data collected from
household census. All families who met the eligibility criteria in rural areas were informed of their
eligibility status. This targeting procedure was altered with the program expansion to urban areas.
Potential beneficiaries in urban areas had to visit sign-up offices where their socioeconomic condition
was assessed. Then, families identified as potential recipients were visited to confirm their poverty
status based on observable household assets that indicate relative wealth and, finally, discriminant
analysis was used to determine eligibility.*

The Oportunidades program delivers the monetary payment to eligible households every two
months, and it has two main components: a nutrition transfer associated with non-monetary health
care benefits, and an education transfer.'® To receive these payments, families have to fulfill a number
of conditions related to both health and education. First, in order to receive the nutrition subsidy, all
household members have to attend local health centers for regular nutrition and health checkups, and

the transfer recipients (usually the female head of household) have to attend informational health and

12 The total amount of the Oportunidades program budget in 2010 includes the nutrition (MX$14.4 billion),
health (MX$4.9 billion), and education components (MX$23.2 billion).

3 Sources: Oportunidades budget, SEDESOL (2010); total public budget in Mexico, SHCP (2010); nominal
GDP in Mexico, INEGI (2010), and; real exchange rate, Banco de Mexico (2010).

 According to Behrman et al. (2010), this alternative method led to about 40% of households who met the
eligibility criteria in the program to not enroll in Oportunidades, which contrasts with the very high
participation rates observed in rural communities.

1> The Oportunidades program also provides basic health care for all members of the family, with emphasis on
preventive health care (e.g. vaccinations, nutrition and children’s growth check-ups, anti-parasite treatment).
Besides the monthly nutrition cash transfer, the participant families receive nutritional supplements targeted to
infants between four months and two years old, and pregnant and lactating women.



hygiene talks.*® Secondly, in order to receive the education transfer, children in eligible households
must register in one of the subsidy-eligible school grades (3 to 12), and ensure a monthly attendance
rate of 85% of school days."” Program rules allow children to fail each grade once, but the education
benefits are suspended permanently if a student repeats a grade more than once. After three years of
enrollment in Oportunidades, beneficiary families participate in a re-interview process either to renew

their beneficiary status or to transfer the family into a scheme of partial benefits.*®

3 An empirical model of participation in Oportunidades

3.1  The participation decision of the poor

According to the National Council for the Evaluation of Social Development Policy of Mexico
(CONEVAL), in 2006 the capacity poverty line was MX$707.69 per month for a single individual in
rural areas (about US$64 or PPP$98), and MX$993.31 per month for a single individual in urban
areas (about US$90 or PPP$138)." For the period of July-December of 2006, the monthly nutrition
subsidy of Oportunidades was MX$180 (about US$16 or PPP$25), which is well below the poverty
line.?’ Table 1 details the monthly education transfer valid only for the school calendar year (ten
months). As depicted in this table, the Oportunidades benefits increase with school grade. The
transfer is slightly higher for female pupils enrolled in lower and upper secondary school.?* There is
also a once per year transfer to purchase school supplies in the amount of MX$240 for children

enrolled in primary school, MX$295 for children attending lower secondary school, and MX$300 for

18 Families set up a schedule of health appointments for all household members for the year. The health center
officials have the responsibility to verify attendance.

17 School officials are responsible to certify registration and attendance, and report it to proper federal
authorities.

18 Esquema Diferenciado de Apoyos (EDA), which includes the education component for students in lower and
upper secondary school, but excludes the nutrition and education subsidies for students in primary school.

¥ The capacity poverty line represents the disposable income necessary to acquire a basic food basket and cover
health and education expenses. Poverty lines in Mexican pesos (MX$) of August 2006.

% Sources: Oportunidades transfer size, SEDESOL (2007); real exchange rate, Banco de Mexico (2006), and;
estimates for Purchasing Power Parities, OECD (2009).

21 Higher grants for girls were originally motivated by the fact that in rural areas girls tend to have a higher
dropout rate than boys after finishing primary school.



pupils in upper secondary school. Table 2 shows the maximum monthly transfer an eligible family
could receive.” If the household has more than one child, and at least one of them is enrolled in upper
secondary education, the eligible family may receive a maximum subsidy of MX$1,855 per month;
otherwise the maximum transfer must be MX$1,095 for both the nutrition and the education
components. Finally, families with elderly members may receive extra MX$250 on the maximum
transfer.

If utility maximization holds, a household must participate in the CCT program when the
utility associated with receiving the cash transfer, minus the cost of fulfilling the condition, is greater
than the utility derived from non-participation. To help in providing a discrete dependent variable
model, let us consider a single period model of a parent’s investment in education. For purposes of
this study, | work with a “representative child” and so ignore issues of intra-household inequality in
education. Parents are treated as individuals in that they are assumed to maximize a single utility
function and face a budget constraint based on their joint income. The preferences of the parents in

household i is represented by a utility function

Ui =U (X, X2, 851,8,,) 1)
where U (-) is a quasi-concave and continuous function representing a strongly monotone preference
relation defined on the consumption of the bundle (X;;, X;,), so that X;; and X;, are normal goods

and denote the demand for schooling and the consumption of a composite good, respectively. The

parameters a;, and a;, represent the parents’ preference for schooling and all other goods.
The parents maximize U, subject to the budget constraint
P Xiy + PoXip <Y, (2)
where y; denotes household i ’s income, p, represents the cost of schooling, and p, is the price of

the composite good. Assuming an interior optimum, combining the first-order conditions

22 This upper limit is intended to mitigate any incentive the program might provide for parents to have
additional children.
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=p. (3)

Equation (3) establishes that household i ’s marginal rate of substitution between schooling

and the composite good must be equal to the relative price of schooling, p .
After solving for household i’s demand for schooling, | get a function xi*1 that is increasing
in income and parent’s preferences, and decreasing in the relative price of schooling
X =% (Vi @1, P). (4)
Now assume that the household i is offered a cash transfer t;, conditional upon consuming a
schooling quantity greater than or equal to X, (determined by the government, and usually requiring a
monthly attendance rate of 85% of school days ). The parents maximize equation U, subject to a new
budget constraint
P Xiy + PoXip <Y, if x; <X, (5)
P Xy + PoXi, S Y+ if x; > X,. (6)
So, when the household i ’s demand for schooling exceeds the minimum required for the
CCT program rules, the new demand for schooling will be an increasing function of the transfer
X = % (¥i,8,,855, P, 1,). (7)
Thus, the decision of the parents in household i to send their child to school in response to

the conditional transfer depends on the utility derived from participation. Parents in household i

choose to enroll in the CCT program if the difference between the utility of participation and non-

participation defined as AVi* , is greater than zero.? This difference depends on the pre-transfer

income, Y;, the expected cash transfer, t;, the relative price of schooling, p;, and other

2 Where Vi* is a continuous but unobservable response variable often defined in the literature as ‘latent’ utility
function.



characteristics which might independently affect participation, X; (e.g. economic status and parent’s
preferences). Thus

AV =V (y,.t, p.X,) (8)
where AVi* is not directly observed, and one only observes the final decision of participation, V, ,

which is an indicator variable equal to 1 if the household participates in the CCT program and zero if

it does not, therefore

1 if AV, >0

0 otherwise.

3.2  The data: The Mexican Household Income and Expenditure Survey
The data analyzed in this paper comes from the 2006 cross-section of the Survey of Household
Income and Expenditure (ENIGH) conducted by the National Institute of Statistics and Geography of
Mexico (INEGI).** This data set, a longitudinal survey at the household level, is nationally
representative, for rural and urban areas.

The ENIGH reports both monthly household income and expenditures. The analysis uses the
per capita current disposable expenditure (monetary and non-monetary) to determine whether a
household is poor or not.”® Moreover, the ENIGH includes information on the characteristics of the
family members that allows me to indentify every eligible school-age child in each household. This

information comprises the number of children in each family, their age and gender, the exact school

% The ENIGH data is available at http://www.inegi.org.mx/. Although the data from the 2008 ENIGH is
presently available, I use the 2006 data in order to merge it with more contemporary data on community
marginality (only available for 2005).

% The empirical analysis uses an expenditure-based measure instead of an income-based measure since, as
noted by Sahn and Stifel (2003), “The choice of expenditures over income is dictated by a variety of difficulties
involved in measuring income in developing countries, including the seasonal variability in such earnings, and
the large shares of income in developing countries that are from self-employment both in and outside of
agriculture.”
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grade they were attending, and whether or not they received the Oportunidades education transfer in
the school period 2005-2006. This allows me to recover accurately the total monetary transfer that
each household received according to the Oportunidades program’s rules (from Tables 1 and 2).
Thus, I can generate household-specific estimates of pre-transfer expenditure, and then identify those
households with a pre-transfer per capita expenditure less than or equal to the poverty line.

This data set contains comprehensive information on family owned assets. Although asset
information is necessary to construct the marginality index (puntaje) that ultimately determines
eligibility, the information to recover this asset index is not completely available in this data set.
However, since the objective of this paper is to estimate the participation of poor households in CCTs
rather than the participation of eligible households, I construct a proxy of the marginality index to
confirm that the poorest households in the data are precisely those with an asset index score below
certain cutoff point. The ENIGH also provides rich information on adult members’ characteristics that
include years of education, labor income, migration and marital status.

The ENIGH data is complemented with useful information from the Survey on Household
Socioeconomic Characteristics (ENCASEH) conducted by SEDESOL that allows me to identify
those communities in which the Oportunidades program was available during 2005. This data set also
contains information on the total years of availability of Oportunidades at the community level, as
well as distances from the center of the community to the closest schools and health center. In
addition, I merge these data with the 2005 Community Marginality Index published by the National
Council of Population in Mexico (CONAPO), and with the 2006 Survey on Characteristics of
Primary and Secondary Schools (Formato 911) produced by the Mexican Ministry of Education
(SEP), which includes a rich set of school- and teacher-quality variables.

The analysis focuses on the rural sub-sample for a number of reasons. First, as discussed in
the description of the Oportunidades program in Section 2, the screening process of Oportunidades in
rural communities provided more accurate information to each household about its own eligibility

status with respect to the urban program. Second, the targeting process, based on advertisement and

11



sign-up offices adopted in urban areas, included an element of self-selection, which caused a large
number of families who met the eligibility criteria not to apply for enrollment in the program. By
focusing on rural areas | circumvent this element of potential bias from my analysis. Finally, studying
the effects of household income on CCTs participation solely for rural areas is relevant, since the
poverty headcount ratio and other more sensitive measures of poverty and inequality are larger and
more concentrated in rural communities in Mexico. It is precisely in rural areas where the vast
majority of the resources for the Oportunidades program are used.

From an initial sampling size of 20,875 households in 946 communities, | include only those
households | determine to be poor and eligible to receive the Oportunidades educational transfer. The
first condition of eligibility is that a family must be living in a rural community where Oportunidades
was available in December of 2005. The second condition stipulates that a family has at least one
child of eligible school-age (between 8 and 20 years old) and an asset index score below an arbitrary
threshold. To be included in the sample I also require household pre-transfer per capita expenditure
to be under the poverty line for rural areas. The remaining sample consists of 1,478 poor households
living in 382 communities, of which 1,025 were recipients of Oportunidades.”

The data only report whether or not pupils received the Oportunidades education transfer in
the school period 2005-2006. Using information on the characteristics of the household members, 1
calculate expected monetary education transfers to which each poor household is entitled under
program rules (following Tables 1 and 2). However, the data do not indicate whether or not the
household received the nutrition subsidy. According to the rules of operation of the Oportunidades
program, those beneficiary families receiving the education transfer may also receive the food
subsidy.

To calculate the expected monetary transfer, | assume that all households who reported in

ENIGH that they received the education transfer also received the nutrition transfer. The mean

% Since the determination program eligibility and poverty is based on a number of assumptions and relies on the
accuracy of reported expenditure, this classification is subject to error. Later in this paper | address this potential
source of bias.
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calculated expected transfer is MX$857.39 for participants and MX$439.38 for non-participants. This
difference is consistent with the hypothesis that those with higher expected transfers are more likely
to participate than those with lower expected benefits. The mean calculated actual transfer is
MX$794.69 for participants and zero for non-participants. The difference between reported
household’s expenditures and the actual transfer is defined as pre-transfer expenditure. Thus, when
estimating the participation model, | use both the expected value of benefits and the pre-transfer
expenditure for both program participants and non-participants.

Figures 1 and 2 plot the smoothed density function using a Gaussian kernel of the distribution
of monthly pre-transfer household expenditure and monthly pre-transfer per capita expenditure,
respectively, for both participant and non-participant poor households in Oportunidades. Since the
density (and the mean) of the non-participant group, in the case of the monthly pre-transfer per capita
expenditure, is noticeably to the left of the density of the participant group, the absolute poverty is
greater in the participant cohort. However, the empirical analysis focuses on household expenditure
rather than on per capita expenditure given the presence of scale economies within households.”’

Poor households which participate in Oportunidades may also have a substantial disparity in
their relative economic well-being. Similarly, we should also expect poor families to have
heterogeneous preferences over schooling and other goods. Thus, the utility derived from a given
CCT may differ widely across poor families. To account for this difference in the empirical
estimation, | include a set of variables which are indicators of both economic status and parents’
preferences. On one hand, as proxies for economic status | use dummy variables including ownership
of a car and a dwelling with a dirt floor, as well as the ratio of the pre-transfer per capita expenditure
of the household to the poverty line. On the other hand, to account for parents’ preferences I include
parents’ years of schooling, the ratio of income spent in education, school- and teacher-quality

variables, and a dummy variable for access to a particular type of public health provider. In particular,

%" Household scale economies may be credited to shared household public goods which make larger households
better off at the same level of per capita resources.
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the vector of variables of school-quality contains class size, repetition rate, failure rate, pupil-teacher
ratio and pupil-classroom ratio. The teacher-quality variables include the ratio of teachers with a
professional degree or higher to the total number of teachers, and a dummy variable that indicates
whether or not the director of the school has professional degree or higher.

Poor families who participate in the CCT program may also incur a number of costs. Ideally
one would observe all these costs. To account for direct costs | use cost of schooling and distances
from the center of the community to the closest schools and health center. In addition, holding
everything else constant, if households do not participate because the application process itself is too
complicated, then those with more years of schooling might be more likely to participate. It is also
possible that households who are beneficiaries of other social protection programs (e.g. Seguro
Popular) may be better acquainted with the type of bureaucratic procedures involved, and therefore
more likely to enroll. As proxies for opportunity costs I use indicator variables for both child work
and migration.

Descriptive statistics of the variables used in this study are reported in Tables 3 and 4. The
values are reported for the complete sample of poor households and for participants and non-
participants. There are non-trivial differences between the two groups, given that they all have per
capita expenditures below the poverty line. From Table 3, I cannot reject the null hypothesis that the
differences in pre-transfer expenditure have a mean value of zero. In particular, households in the
non-participant group have slightly higher than average pre-transfer expenditures. In contrast, | can
reject the null hypothesis that the difference in pre-transfer per capita expenditure has a mean value
of zero. Thus, simple comparison of means based on Table 3 represents an incomplete picture of the
relationship between household income and program enrollment.

The data from Table 3 indicate that, relative to the non-participant group, households in the
participant group invest more in their children’s education, both in absolute and relative terms. Also,
relative to the non-participant group, the participant cohort is characterized by larger overall

household size, number of eligible school-age children and dependency ratio, as well as a lower

14



number of out-of-school children.?® The average number of recipients of Seguro Popular, a social
protection program that provides low-cost health services to those families without formal social
security, is almost twice that of households not participating in the Oportunidades program. The
beneficiary group also has, on average, more educated parents.

Table 4 presents descriptive statistics for community, school- and teacher-quality variables.
At the community level, the marginality index may explain the relationship between participation and
regional poverty. This index was used to do the geographic targeting of villages, and according to
Table 4, households that participate in the program tend to belong to poorer villages.

With respect to non-participant families, beneficiary families tend to live in communities
closer to primary and lower secondary schools but farther away from upper secondary schools and
health providers. Among the health centers available in the communities, there are two main
providers in the areas covered by Oportunidades: the IMSS Oportunidades health centers managed
by the Institute for Social Security of Mexico (IMSS), and the SSA health centers operated by the
Ministry of Public Health of Mexico (SSA) which serve the rural poor in areas not covered by social
security. The general belief is that the overall service in health centers operated by IMSS is better, and
in the data there are not large differences in health care providers available for the participant and
non-participant groups. Finally, those households in the participant group live in communities that
have been exposed to Oportunidades on average 5 months more than the communities of the non-
participant group.

Taken together, these data suggest that variation in pre-transfer household expenditure cannot
entirely explain differences in observed program enrollment, since we also observe significant
differences in household characteristics, such as dependency ratio and household size, and
community characteristics, such as marginality index, school quality, and year of availability of

Oportunidades. Thus, it is my hypothesis that differences in household pre-transfer expenditure play a

%8 Dependency ratio is defined as the sum of household members aged 0 to 14 and those older than 65 years,
divided by the number of members aged 15 to 64.
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decisive role in program participation, controlling for household, community, school- and teacher-

quality variables.

3.3 Estimation method

The linearization of the participation decision model described in equation (8) can be represented by
Vi =ay, + Bt +p0+X35+e¢ (10)
where the parameters ¢ and £, and the vectors of parameters 8 and O represent coefficients to be

estimated; &; is assumed to be a normally distributed error term, and
1 if AV, >0

V, = (12)
0 otherwise

where V." is not directly observed; and household income, Y, , the expected cash transfer, t; , and the

proxy variables for the relative price of schooling P, , and economic status and parents’ preferences,

X, , are all observed and listed in Tables 3 and 4.
Thus, the probability of participating in Oportunidades can be written as
P =Pr(v, =1]y,t,, p,, X,)=Pr(aV," > 0) = Pr(ay, + B + p,0 + X5+, >0)

i+ Bt +pi0+ X6

0oy, + Bt + po+X5) = [ #(s)ds (t2)

—00

where the errors are independently distributed according to the unit-normal distribution, i.e.

&~N (0,1); and ¢(s) is the probability density associated to the normal distribution function @ .
The parameter estimates o and £, and the vector of parameters & and 6 are those

coefficients that maximize the log-likelihood function:
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InL = Inl—@(ay; + B + P+ X;5)|+ > Ind(ay; + Bt + 6 + X;5), (13)

Y;=0
and to estimate standard errors, | use the robust asymptotic covariance matrix estimator.?

The model in (10) has enough structure to capture the differences in responsiveness to
household income, expected cash transfer, and associated costs of participation across households.

Later, | investigate non-linear effects of household income on program participation by including

higher degree polynomials of income (Z?:laj yij ) in this model.

3.4  Discussion of estimation results

Table 5 reports the average marginal effect of each variable on the probability of participating
in Oportunidades, and whether the variable was statistically significant in the probit model (with
robust standard errors in parentheses). | start with a baseline specification that includes both a linear
measure of pre-transfer household expenditure and the calculated expected cash transfer. This model
is presented in column (1) which controls for a number of standard household and community
characteristics that may independently affect participation. Those variables are household size, the
dependency ratio, and whether the household head is a single mother; also, years of availability of
Oportunidades at the community level, and the population and marginality index of the community.
The main results in column (1) are comparable to those of previous studies which find that
participation is inversely related to household wealth.

The subsequent columns in Table 5 report results for different specifications that include
additional independent variables, which according to the participation model described in (10), are
key determinants of the households’ decision to enroll in CCT programs. In addition, columns (2)-(4)

incorporate a second degree polynomial of household expenditure to study a possible non-linear

%% See McFadden and Train (2000).
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relation between participation and household income. ** Thus, departing from the baseline
specification, column (2) includes an additional set of variables which are indicators of economic
status. These variables are ownership of a car, having a dwelling with dirt floor, and the per capita
expenditure to poverty line ratio. Column (3) incorporates additional variables that may account to
some extent for parents’ preferences for schooling, such as parents’ years of schooling, the percentage
of investment in education, an indicator for access to particular types of public health providers, and
school- and teacher-quality variables.*!

Column (4) in Table 5 includes proxies for both direct and opportunity costs of participation.
I include distances from the center of the community to the closest schools and health care providers
as a proxy for direct costs. In addition, | consider dummy variables for child work and migration as
measures which might point out (or explain) the effects of opportunity costs. Finally, column (5) is
different in that it does not include the squared term of household expenditure to compare its results
with those of previous studies which use only a linear term of wealth. In particular, the specification
in column (4) is the one that better reproduces and predicts the equation described in (10).*

According to column (4), the results show that pre-transfer household’s expenditure has a
non-monotonic effect on the probability of enrolling in Oportunidades. To describe this effect more
clearly, Figure 3 plots the predicted probability of participating in Oportunidades as a function of
expected household income (i.e. pre-transfer income plus the calculated expected cash transfer). This

graph shows that the probability of participating in Oportunidades increases as income rises until a

% The effects of a third degree polynomial of income were tested and were not statistically significant.

% Columns (3)-(5) only include lower secondary school- and teacher-quality variables for two reasons: first,
because not much precision is gained by incorporating the set of school- and teacher-quality variables for
primary school education, and second, because | was unable to match all communities with their closest primary
school, and therefore the model loses a quarter of the total observations.

%2 Interactions between the second degree polynomial of household income and other independent variables
were tested. In particular, | obtained significant results for interactions between household income and parents’
years of education, and household income and a threshold of availability of high-quality schools (and health
provider). On one hand, a positive coefficient on the linear income-education interaction supports the common
belief that for households with observationally similar levels of poverty, those with higher education are more
likely to participate in Oportunidades. On the other hand, a positive coefficient on the linear income-availability
of high-quality schools (and health provider) suggests that households living in communities with higher-than-
average quality schools (and health provider) are more likely to participate in Oportunidades.
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certain point, and then it declines. The confidence interval becomes more volatile for higher values of
expected household expenditure, which may be explained by the fact that those households closer to
the poverty line have a higher uncertainty about their eligibility status and so are less likely to
participate.

There are several reasons why we might observe a lower probability of participation towards
the boundaries of the income distribution of poor households. One explanation is that the targeting
mechanism of Oportunidades excludes an important number of households which have an asset index
close to the puntaje cutoff (the rule to determine eligibility status). In addition, according to the
formal rules of placement of Oportunidades, the subsidy was granted to communities within
geographical zones with higher density of marginalization and with some level of availability of
schools and health clinics, which may in turn have excluded very poor households from the program.
However, this should not be the case in this study since my analysis focuses only on communities
where Oportunidades was available.

Another explanation for differences in the participation rates for those households closer and
further away from the poverty line has to do with both direct and opportunity costs of participating. In
deciding whether or not to enroll in the program, families need to compare the total costs of fulfilling
the conditions of the program with the overall benefits of receiving the transfer. For those households
closer to the poverty line, the opportunity cost of enrolling in Oportunidades requires periodic visits
to the health center and attendance at public lectures, which may take valuable time away from their
productive activity. By contrast, the cost of enrolling in the program for the very poorest families
(those farthest from the poverty line) involves less help from their children in the running of the
household. Furthermore, there are important direct costs associated with meeting the conditions of the
program (both education and health conditions). One important example is transport costs, given that
there is limited access to roads and public transportation in rural areas of Mexico.

What appears to be the most important reason why the very poorest households do not enroll

in CCT programs is that the conditionality is imposed on the consumption of normal goods — richer
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households are more likely to avail themselves of education and health care than poorer households.
Accordingly, very poor families with a significantly lower level of income and/or weak preferences
for the schooling level of their children will have very few incentives to participate in the program,
even though they are certain about their eligibility status.

The results in column (4) also confirm the hypothesis that a higher expected amount of the
cash transfer entitled to each household increases the probability of participating in Oportunidades.
The coefficient for household size is negative, while the coefficient for dependency ratio is positive
and statistically significant, implying that families with more dependants have a higher probability to
enroll in Oportunidades. Measures of a relative better economic status, such as ownership of a car,
and the ratio of income to poverty line have a negative effect on program enrollment. Households in
less populated communities with a larger period of exposure to the Oportunidades program are more
likely to participate. The coefficients for distances measured in kilometers from the center of the
community are mixed and not statistically significant. Finally, those households which are
beneficiaries of Seguro Popular have a greater probability of enrolling in the program. This may
occur because the government often requires those families enrolled in Oportunidades to participate
in other social protection programs.

Similar results to those in column (4) are obtained when estimating the model with only the
linear term of household income, however the coefficient for pre-transfer household expenditure has a

small positive magnitude, and it is not statistically significant.

35 Robustness tests
The main results from the participation model are robust to household expenditure when studying
solely the subsample of extremely poor families. Appendix A summarizes and discusses these results
in more detail.

Since the determination of poverty status and the calculation of the expected CCT designated

for each household were based on a number of assumptions and were calculated on the accuracy of
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reported households’ characteristics and income, this classification is likely to contain a non-trivial
amount of error. Thus, to confirm the finding that participation rates are significantly lower for the
very poorest households, | must deal with the existence of measurement error. This potential source
of bias is addressed by using variables that are directly related to the determination of the subsidy
(according to the official program rules) as instruments for the calculated actual CCT. These
variables, which must be uncorrelated with current error, include number of children, their age and
gender, and the exact school grade they were attending.

Using a first-stage OLS regression, | predict the value of the actual CCT. | use this value to
calculate pre-transfer per capita expenditure in order to determine predicted poverty status. The group
of families predicted as poor in the first-stage regression agree well with the group of households
originally calculated as poor. Particularly, 1,453 households reported as predicted poor where
originally calculated as poor households, while 84 households reported as predicted poor are not
matched in the group of originally calculated poor households. In addition, there are 25 households
originally calculated as poor who were not identified as poor households. Departing from this
predicted classification of poor households and using the predicted value of pre-transfer household
expenditure, | estimate a two-stage probit model of equation (10) and present its results in Table 6.
Since the estimated coefficients of the second-stage regression in Table 6 have the same signs as the
coefficients in column (4) of Table 5, the main finding of a non-monotonic (and concave) relationship
between household income and CCT program participation holds, and therefore it is not explained by

measurement error.

3.6 Comparison with previous studies

This subsection highlights the main differences of my findings with respect to the previous literature
concerning the effects of household wealth on participation in anti-poverty programs for developing
countries. My econometric analysis suggests that it is important to model the relationship between

household wealth and program participation non-linearly, and to include controls for the costs and

21



benefits of meeting the conditions imposed by CCT programs, particularly the explicit inclusion of
cost of schooling and school- and teacher-quality variables when estimating the model in (10).

Earlier studies on the determinants of participation in anti-poverty programs have focused on
public-works programs. There is strong empirical evidence confirming a negative relationship
between household wealth and participation in these programs (see for example, Gaiha, 1996; Jalan
and Ravallion, 1999; Chirwa et al., 2002). But this negative association is driven by the design of the
workfare programs which were are aimed to self-select unemployed workers from poor families.

More recently, a number of studies have argued that poverty is associated with a higher
probability of participating in CCTs. Heinrich (2007) presents evidence of the positive effects of the
Argentina’s Becas Estudiantiles CCT program on students’ outcomes. In her first-stage regression she
finds that those students from families with a per capita income below a threshold of 45 pesos per
month were significantly more likely to participate. However, after controlling for an index of need,
she finds that students from families with lower per capita incomes were less likely to participate in
the CCT program, a result which is in line with my main finding.*® In a related study, Oosterbeek et
al. (2008) analyze the impact of Ecuador’s Bono de Desarrolo Humano CCT program on school
enrollment. They report the results of a regression of actual treatment status on background
characteristics, finding that poorer people are more likely to receive the transfer. Interestingly, they
incorporate a third degree polynomial of the poverty index in the children’s outcomes estimation, but
they only use the linear poverty index in the regression of actual treatment.

Two recent studies using the Urban Evaluation Survey of Oportunidades (Encelurb)
investigate the extent to which the urban component of Oportunidades affects children’s outcomes
and household consumption. Angelucci and Attanasio (2009) estimate a linear probability model of

program participation for eligible households in treatment areas which incorporates second degree

% Heinrich (2007) constructed an index of need using 20 measures from base data that include: dependents;
household head occupation; household head pregnant; type of home/tenancy/living conditions; distance to
school; years of education of all household members; student hours worked outside/inside home; student age-
grade difference; illness or disability; and family income.
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polynomials for the poverty level as well as household income and consumption variables. They find
that a household in the 75th percentile of the poverty distribution is 69% more likely to be a program
participant than a household in the 25th percentile. They also conclude that participation is inversely
related to both consumption and income. In addition to data on household income, consumption, and
poverty level, their model includes information on transitory shocks and local availability of schools
and health centers. However, their model has some data limitations since it does not include key
determinants of the household’s decision to participate in Oportunidades, such as proxies for the
relative price of schooling, parents’ preferences, and opportunity costs of participating. Although their
results are contrary to the findings presented in this paper, they conclude that the observed low
participation rate in the urban component of Oportunidades may be due to self-selection caused by
both insufficient information and inadequate financial incentives, and that “further research to
estimate the relative importance of these determinants is needed.” Finally, it is unclear why their
participation model includes in the same regression measures of poverty level, food and nonfood
consumption and income, instead of estimating different models using each of these measures of
household well-being.

In the other study that uses the urban component of Oportunidades, Behrman et al. (2010)
estimate a first-stage discrete choice model of participation. Their results show that key correlates of
poverty, such as dirt floor, walls or ceilings made of provisional materials, and the need for certain
assets, increase the probability of participation in Oportunidades. However, besides having access to
a rich set of household and community characteristics, their model neither concentrates the
information into one sole poverty index nor incorporates any second or third degree polynomials of
household wealth. In addition, their participation model does not control for costs of schooling and
school- and teacher quality variables.

Closer to my analysis are Alvarez et al. (2008) and Gonzalez-Flores et al. (2010) who, using
discrete duration models, show a u-shaped relationship between the probability of dropping out of

Oportunidades and a poverty index score (puntaje). Alvarez et al. (2008) find that the likelihood of a
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household’s leaving the Oportunidades program in rural areas is the highest for relatively wealthier
recipients; it declines at diminishing rates as wealth decreases, and it increases again at the poorer end
of the distribution. Correspondingly, Gonzalez-Flores et al. (2010) study the determinants of the
probability of dropping out from the Oportunidades program in urban areas. In line with my main
finding, they show that the very poorest recipients, those below the 70th percentile of the poverty
index score distribution, are more likely to dropout. Although their studies assess the determinants of
dropouts in Oportunidades as a function of an asset-based measure instead of the determinants of
participation as a function of an expenditure-based measure, my findings are consistent with those of
Alvarez et al. (2008) and Gonzéalez-Flores et al. (2010).

The analysis in this paper adds to the existing literature in a number of ways. Explicit
inclusion of higher degree polynomials of household income in the current paper allows me to
identify a non-monotonic (and concave) relationship between participation in the Oportunidades
program and household income. In particular, when income for eligible families is either too small or
too close to the poverty line, the probability of participation in the CCT program is lower than for
intermediate levels of income. This study takes advantage of comprehensive data from the ENIGH
Survey from Mexico, a nationally representative sample for rural communities, which enhance the
external validity and economic relevance of my findings. In addition, the ENIGH data is enhanced by
information which includes distances from the center of the community to the closest schools, and
school- and teacher-quality variables. I am able then to estimate a discrete choice model of program
participation while controlling for a set of covariates that are key determinants of program enrollment
decisions. This contrasts with previous studies that model the participation decision of the poor in
CCT programs unable to control adequately for proxies for the relative price of schooling, parent’s
preferences, and opportunity costs of participating. As a result, they may suffer from omitted variable

bias.
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4 Policy implications

To investigate the broader policy implications of the above empirical findings, | develop a model
representing household decision-making in order to identify conditions under which CCTs dominate
Unconditional Cash Transfers (UCTSs), and vice-versa, for several commonly used poverty measures

that take into account the intensity and severity of poverty.

4.1 Household decision making
Assume the utility of the parents in household i discussed in Section 3 is represented by a log-linear
utility function. Then, the expenditure in schooling when the household demands an amount of
education that is greater, or equal to, the CCT schooling condition X, is X;, = (a,Y;)/ p,,i.e.a
constant fraction of wealth given any cost of schooling. The expenditure in schooling when the
condition is met becomes xrl =a, - (Y, +t)/ p,, i.e. a constant proportion of the income plus the flat
transfer for any cost of schooling.

Following King (1983), I calculate the equivalent income function of the CCT scheme to

identify the threshold value that defines whether or not parents’ demand for schooling exceeds the

CCT schooling condition, and then receives the cash transfer. First, | normalize to one the cost of
schooling, and then the price of good X, is defined as p . Then, I compare the indirect utility

functions of the expenditure minimizing commaodity bundle that provides the same level of utility as

the utility received from the subsidized commaodity bundle

vi(p, YiE) = (al YiE )al (%} (14)
Vi (p, Yi) = (Xl)al (Lp_ilj 2 (15)
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where yiE denotes equivalent income. Equalizing (14) and (15) gives the equivalent income function
of household i, which is the value of income that at the CCT schooling condition gives the same
utility as the actual income level

E 1

F=—(X )"y, +t=-%)".
y| a1a1 . azaz (Xl) (yl + Xl) (16)

4.1.1 Threshold value of income that determines the participation decision of the poor
Consider the non-participating choice as the reference point to define the threshold value of wealth,

¥y, in terms of equivalent income
Vi (Xl*l = aly): Vi (Xi*l =X = al(yiE _t)) < ¥= yiE -t (17)
Since the demand for schooling at the critical value of income is precisely the demand for
schooling at the CCT schooling condition, plugging X, = alyiE into (16) produces the threshold level

of income that represents the cutoff point between participation and non-participation in the CCTs

§=X_t>0, 0>a >1. (18)

&

Then, household i ’s demand of schooling in terms of the threshold level of income is

e . X,
Y, if  y<—=+-
o &
G- a9)
a:L(yi +ti) if Zﬁ_
~ al

Figure 4 depicts the Engel curve of schooling (X, ) for all households eligible to enroll in a

CCT program. The relevant eligibility line is assumed to be equivalent to the poverty line z, , so the
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Engel curve is restricted to the interval of the income distribution F () that lies between [O, zyJ.34

Also, Figure 4 portrays both the pre-transfer income associated with the CCT schooling condition, Y,
and the threshold level of income, ¥ . In particular, a poor household i with an income level greater
or equal to the critical value of income will participate in the CCT program and will move from its
original Engel curve to a greater Engel curve.

From (18) and (19) it is possible to define the equivalent income distribution in terms of the
income distribution, the expected cash transfer, the CCT schooling condition and the parents’

preferences for schooling (Figure 5)

[y iy <2t
a‘l
yE = < ) (20)
y+t if yi<ﬁ—t.
. &

4.1.2 Participation rate of the eligible poorest households

Assume a continuous income distribution that lies between [0, c) with an associated density function

f (y) and a poverty line defined by z, . The poverty ratio in the economy is defined as

= [ ey =2 (21

where is q the number of poor households and | is the total number of households in the economy.

Moreover, using the threshold condition from (18), the participation rate in the CCT program for the

eligible poor households in the economy is defined as

*The eligibility line z, defined over the income space is induced from an implicit eligibility line Z , defined in

the asset distribution. Recall that most of the screening mechanisms of CCT programs give an important weight
to their eligibility criteria to indices derived by factor analysis on household assets. According to Sahn and
Stifel (2003), such asset-based indices are considered valid predictors of poverty, and represent an alternative to
the standard use of expenditures in defining well-being. This is particularly applicable to poor regions where
there is limited capacity to collect consumption, expenditure and price data.

27



Q= [Tty = (22)

where I is the number of poor households with income greater to the critical value of income, ¥ .
Since both Q, and of (y)/ X, are continuous in y and X,, and since both § = (x, /a,) —t
and z,, are continuous in X, and both have continuous derivatives for 0 <X, <a;t. The, using the

Leibniz Integral rule for 0< X, < ajt

dQ, (Q, |92z, (8Q,\dy T 0 0Q, | 1
_ = = f(V)dy = — <0 23
%, (&deﬁ 5 di1+£a¥l Wy =17 |3 (23

since 6Q, /0y <0 and a, > 0. This result implies that given a condition over the consumption of a

normal good (education) and assuming a fixed budget, the government has to impose a sufficiently
low CCT schooling condition to grant the transfer in order to increase the participation rates of the

very poorest households.

4.2  Distributional effects of cash transfers
To assess and compare the distributional effects of CCT programs with respect to an alternative
transfer scheme, | first address the issue of endogenous transfer, and then I select a metric to make

meaningful comparisons in terms of poverty reduction and attainment of a CCT schooling condition.

4.2.1 The equilibrium transfer size

To this point, | have treated the size of the transfer as exogenous. However, given a fixed budget, the
equilibrium transfer size depends upon the total number of beneficiary families. So it is a function of
the threshold value of income which in turn is a function of the transfer size.

Before implementing a standard CCT scheme, the policymaker must choose a poverty line,

z,, a CCT schooling condition, X, , and a fixed budget to operate the program, B, which is
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characterized by the triple (zy : Yl,B) that uniquely determines the threshold value of income and the
participation rate in the CCT program.®

Let a cash transfer t(zy Y, B) be a function of the critical value of income defined in (18);
and conversely, define the threshold level of income, 9(?1, t), as a function of the cash transfer of

size t. Then t(zy : y,B) should be treated as a fixed amount equal to 7, such that (18) becomes

9(2’,?1):ﬁ—2'. (24)

For tractability, consider a uniform income distribution for all eligible poor households on the
interval [0,z ] with F(y) = ()“//zy) and F(z,)=1. Combining both F(y) and F(z,)with a fixed
budget B, the number of poor households , and the threshold value of income defined in (24) , |
solve for 7:

e B 3 B-zy
alF(z,) - F(9)] q(zy _§+Tj

1

@rzﬂ-[zy—&j—(gzyj:o. (25)

Thus, the equilibrium threshold value of income, V , is obtained from substituting the 7 that

solves (25) into (24); and subsequently, the equilibrium transfer size is

1
e, 5B)=—2[2, B ) 2[R o B2 (26)
t(zy,xl,B)z—E zy—i *3 Zy_; +4 ] L.

From (26), I calculate the following comparative static results

® |t is assumed that the government’s budget B has an upper-bound in (%-2,)/ and a lower-bound on zero,

otherwise the problem becomes trivial. This implies that the cash transfer cannot exceed an amount x, /a, ,
otherwise all poor households will participate in the program and would no longer be under the poverty line.
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— <0,

2, (27)
ot

— >0,

. (28)
ot

o 29

50 (29)

Holding everything else constant, the relationship in (27) predicts a decline in the equilibrium
size of the transfer as the government expands the eligibility criteria for the program. The thought
behind this result is that a larger pool of potential recipients will reduce the average size of the
subsidy given a fixed budget. The result from (28) implies an increase in the equilibrium transfer size
as the government chooses a higher CCT schooling condition to grant the subsidy. It is reasonable to
assume that, given a fixed budget, a greater number of eligible poor households would fall short of
the mandatory education requirement if the policymaker raises the CCT schooling. Since schooling is
a normal good, the average transfer size will be larger for those poor families still demanding a
quantity of schooling greater than the CCT schooling condition. Finally, as expected, the association

in (29) shows that the equilibrium transfer size is an increasing function of government spending.

4.2.2 Measuring poverty

I choose the Foster-Greer-Thorbecke (FGT) Index that consists of a class of poverty measures which
satisfy both the monotonicity and transfer axioms proposed by Sen (1976) and the decomposability
property, to conduct meaningful comparisons between a CCT program and an unconditional cash

transfer (UCT) scheme. In general, the FGT Index (also known as the P, measure) can aggregate

information on poor households below certain income threshold conditions. It also can represent
several commonly used poverty metrics that take into account the intensity and severity of poverty,

and it has the property of subgroup decomposability.
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The FGT Index estimates the weighted sum of the poverty gap ratios of a group of
observations under an arbitrary poverty line, and includes a parameter « that measures the sensitivity

of the income distribution within those observations. Assuming a continuous income distribution that

lies between [O, oo), the FGT Index can be represented as

p, = [| 222 iy, a0 (30)
YA

0 y

The FGT Index represented in (30) groups several commonly used poverty indices as special
cases. In particular, when o = 0, this index becomes the head count ratio. This metric represents the
number of households under the poverty line but fails to capture the extent to which each household
income fails below the poverty line. When « =1, this index becomes the income-gap ratio for the
mean poor income. This ratio measures the total shortfall of the poor households with respect to the
poverty line. However, the income-gap ratio is not sensitive to the distribution of income among the
poor. When =2, the FGT Index becomes the square income-gap ratio. This index computes the
severity of poverty more accurately, since it represents the square income-gap ratio for the mean poor
income. In this form, the index incorporates information on both poverty and income inequality
among the poor households. Higher order classes of poverty indices can be derived as & becomes
larger. Finally, as a — o« the FGT family of poverty measures tends to a Rawlsian social welfare

function, i.e. the index depends only on the welfare of the poorest household in the population.

4.2.3 Conditional versus unconditional cash transfers
To conduct the comparison of the distributional effects for different levels of poverty aversion of a
CCT program with respect to an unconditional cash transfers (UCT) intervention, | continue to focus

on schooling as the conditioned-on good. Particularly, | am interested in calculating the optimal
conditioning of schooling, X, , that minimizes the P, measure subject to a fixed budget of size B and

the equilibrium transfer size defined in (26). In particular, | address the question: could unconditional
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cash transfers (UCTS) be superior to CCTs if the objective of the government is to minimize income
poverty for different measures of aversion to the severity of poverty? (i.e. for different values of
parameter a >0).

Consider the problem

where zF is the poverty line in the equivalent income space.

When o =0 and there is a uniform distribution of income for all eligible poor households on

the interval [0,z,], such that F (z, —{) = (zy —f/zy), the problem (31) becomes

z,-t ~
. Y . oz, -t
g};g\{% J f(y)dy] & {r;;;g}{%— — | (32)

y

Taking the derivative of poverty headcount ratio with respect to the CCT schooling condition

yields
@=_i.ﬂ_=ol (33)
X, z, OX

and partial differentiating the equilibrium transfer size with respect to the CCT schooling condition

yields
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Combining (33) and (34), the optimal CCT schooling condition that minimizes poverty

headcount ratio, P, is

*

X, =a,z,. (35)
For comparison, consider a UCTs scheme that transfers a cash benefit of size m to all

eligible poor households. Given (35), we can compare the effect on poverty headcount ratio of CCTs

with respect to UCTs

z,-i

[ty 2 [fydy e -t2-m (36)
0 0
A UCT is a special case of a CCT when the threshold value of income that determines

participation is equal to zero. However, in the current example the critical value of income is strictly

positive (i.e. Y= z, —t>0 ), and so the conditional monetary benefit, t,is strictly greater than the

unconditional subsidy, m, which implies that poverty headcount ratio under a CCT program (PR, o)

will be strictly less than the corresponding poverty headcount ratio under a UCTSs intervention

(Pyucr)- In other words, if the objective of the government is to minimize poverty headcount ratio

(i.e. « =0), then CCTs are superior to UCTs. This result is illustrated in Figure 6.

For the case of o =1 (poverty income-gap ratio, P,), problem (31) becomes

) zy-t ZE—yE
min| P, = | ( — jf(y)dy. (37)
0

Taking the derivative of poverty income-gap ratio with respect to the CCT schooling

R |1ty 1(x ¢ (38)
X, z, 0%, 2" a, '

condition yields
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From substituting the equilibrium transfer described in (26) and the partial derivative of the

equilibrium transfer with respect to the CCT condition of schooling in (34) into expression (38), the
optimal CCT schooling condition that minimizes P, is
X, = a. (39)

From (39), the threshold value of income that determines participation is equal to zero at the
optimal education condition, which implies that a CCT program is equivalent to a UCT scheme, and
thus their corresponding transfer sizes are equivalent (i.e. t =m). Moreover, the condition 71* < alf
is not binding because public schooling is assumed to be a normal good and all eligible poor families
receiving the transfer attain or exceed such condition (i.e. poor families allocate a fraction 0 <a, <1
to spending in education). In terms of the poverty income-gap ratio, if the policymaker sets a

condition of schooling strictly greater than the proportion a, of the cash transfer, the reduction of the

poverty income-gap ratio is always larger under a UCT scheme (P, . ) relative to a CCT

intervention (P, . ). In general, if the government’s objective is to minimize the poverty income-gap
ratio (i.e. « =1), then UCTs would dominate CCTs.
According to Figure 7, the government’s budget not used effectively to achieve the schooling

condition under CCTs is defined by the area of the triangle (’f/2)[zy —(x/a)+ f], and
correspondingly, under a UCT scheme it is characterized by the area (m/2)|z, — (X, /a,)+m|; then,

since t > m, in this particular setting it is better to transfer cash unconditionally.

In general, the result for « =1 holds true for any « >1. That is, UCTs could be preferred
over CCTs when a government’s poverty aversion is high enough.

Moreover, in Appendix B it is shown that these basic arguments carry over from income

poverty to “education poverty.” In particular, it is shown that UCTs could also be preferable with a

sufficiently high degree of “education poverty” aversion (P, for o >1). That is, if the policymaker’s
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objective is to minimize more distributionally sensitive measures of education expenditure (and

schooling) poverty than the headcount ratio, a UCT program should be implemented.

5 Conclusions

Many empirical papers have highlighted the positive effects of CCT programs on education and
health outcomes which in turn have raised the popularity of these schemes to the extent that at this
point, “there has been a tendency to treat CCT programmes as magic bullets. Once a country has a
CCT scheme, it thinks it has dealt with the problem of poverty.”*® However, only a few studies have
focused on how the conditioning of the transfer on the consumption of normal goods (typically
education and health) imposed by CCTs impacts the participation decision of the poor.

Using detailed cross-sectional data from rural Mexico, | estimate an econometric model of
the participation decision of the poorest households in the Oportunidades CCT program. Departing
from previous studies, | identify a non-monotonic (and concave) relationship between participation in
the Oportunidades program and household income. I find that the probability of participating in the
program is significantly lower for the very poorest households, after controlling for a rich set of
variables which might independently affect participation.

Based on these empirical findings, | develop a model representing household decision-
making to conduct policy analysis comparing CCTs with Unconditional Cash Transfers (UCTSs). In
particular, it is shown that UCTs could be preferable with a sufficiently high degree of poverty
aversion. It is also shown that these basic arguments carry over from income poverty to “education
poverty.”

The findings of this paper call for a more nuanced assessment of CCTs than is generally
found in the policy literature. Their efficacy in improving health and education outcomes for those

who participate is well established. But lower participation among the very poorest, which is

% The Economist, July 29, 2010.
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predicted by the fact of conditioning on normal goods, should raise concerns, and should raise the
guestion of whether the resources could be alternatively deployed to have a greater impact on

poverty.
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Appendix

A Empirical analysis of the participation decision of the extremely poor

Instead of using the capacity poverty line as in the previous analysis, now | use the nutritional poverty
line defined by CONEVAL to determine “‘extremely’ poor status. The nutritional poverty line
represents the disposable income necessary to acquire a basic food basket and, as of August of 2006,
it was MX$598.70 per month for a single individual in rural areas (about US$54 or PPP$83).

Under the nutritional poverty line, the sample for the extremely poor consists of 1,183 households, of
which 839 were receiving the Oportunidades transfer.*’

Table A.1 reports the average marginal effect of household expenditure on the probability of
enrolling in the CCT program only for the subset of extremely poor families. As in the full sample of
poor families, | found a non-linear effect of household income on the probability of enrolling for the
extremely poor. Figure A.1 plots the predicted probability of participating in Oportunidades as a
function of expected household income. This graph illustrates precisely this non-monotonic (and
concave) relationship between income and participation in the CCT program. All other reported

coefficients are very similar as in the full sample.

B The effect of CCTs on education expenditure (and schooling): conditional versus
unconditional cash

In this Appendix | address the question: could UCTSs be superior to CCTs if the objective of the
government is to minimize education expenditure (and schooling) poverty for different measures of
the severity of poverty (represented by the parameter « > 0 in the FGT Index)? Since the relative
price of schooling was normalized to one, in the subsequent analysis, the value and distribution of

education expenditure is equivalent to the value and distribution of education for all poor families.

%7 Since the determination program eligibility and poverty is based on a number of assumptions and relies on the
accuracy of reported expenditure, this classification is subject to error. Explanations of the sources of this error
are provided later on.
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This implies that the results of the comparison between UCTs and CCTs for the distributional effects
of education expenditure will hold true for the distributional effects of the demand of schooling.

To compare the distributional effects of CCTs with respect to UCTs, | use the definition of
the threshold value of income described in (18) and the income distribution in terms of equivalent

income from (20) to define the equivalent education expenditure function of poor families
X, X <X —at

xE = (B.1)
X, +t, X, > % —at

=

where X denotes equivalent education expenditure, which is the value of spending in education that

at the CCT schooling condition gives the same utility as the actual education expenditure level, X;
and where X, is the CCT schooling condition, the parameter @, denotes the parents’ preferences for
schooling, and t is the cash transfer. Figure B.1 plots the correspondence in (B.1).

Next, I solve for the optimal condition of schooling X; that minimizes the P, x, measure for

education expenditure subject to a fixed budget of size B and the equilibrium transfer defined in

(26). Consider the problem

. gzt —xF )
min Py = { [TEJ f (x,)dx, (B.2)

1 x) 1 Y (B-z :
o a2 422

where szl is the poverty line in the equivalent education expenditure space.

For o =0, the optimal schooling condition that minimizes education expenditure poverty

headcount ratio (the number of households that fall short of the education expenditure poverty line,

aizy) PO,xl is
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*

X, =a,z, (B.3)

Since the CCT of size f, is greater than the UCT of size m, then CCTs are superior to UCTs
when the objective is to minimize education expenditure poverty headcount ratio (Figure B.2).
For a =1, the optimal condition of schooling that minimizes the education expenditure-gap

ratio, R, is

X, = af (B.4)
So, if the policymaker sets a condition of schooling strictly greater than the fraction of the
transfer that is used to demand schooling (YI >a, -f), the reduction of poverty in terms of the

education expenditure-gap is superior under UCTs relative to CCTs. As for the case of income

poverty, the result for & =1 can be generalized for any a >1. Therefore, UCTSs are preferred with a

sufficiently high degree of poverty aversion to “education poverty.”
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Figures and tables

Figure 1: Kernel distributions of monthly pre-transfer household expenditure for poor households
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Figure 2: Kernel distributions of monthly pre-transfer per capita expenditure for poor households
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Figure 3: Predicted probability of participation in Oportunidades as a function of expected household
expenditure
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Figure 4: Engel curves of schooling before and after the introduction of CCTs
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Figure 5: Equivalent income function before and after the introduction of CCTs
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Figure 6: CCTs versus UCTs (income poverty headcount ratio)
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Figure 7: CCTs versus UCTs (poverty income-gap ratio)
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Table 1: Monthly amount of the schooling transfer in Oportunidades (MX$)
Semester July-December 2006

Level/Grade Boys Girls
Primary
3rd grade 120 120
4th grade 140 140
5th grade 180 180
6th grade 240 240
Lower secondary
1st grade 350 370
2nd grade 370 410
3rd grade 390 450
Upper secondary
1st grade 585 675
2nd grade 630 715
3rd grade 665 760

Source: SEDESOL, 2007 Oportunidades program operating rules
Exchange rate for August 3, 2006, US$1=MX$11.02

Table 2: Maximum monthly transfer in Oportunidades per household (MX$)
Semester July-December 2006

With children With children
enrolled in primary enrolled in upper
education secondary education

Food transfer 180 180
Maximum amount of

schooling transfer 915 1,675
Maximum amount of

total transfer 1,095 1,855

Source: SEDESOL, 2007 Oportunidades program operating rules
Exchange rate for August 3, 2006, US$1=MX$11.02
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Table 3: Summary statistics of household characteristics

Non-Participant

Test of

Full Sample Participant Group Group differences
Mean  Std. dev. Mean  Std. dev. Mean  Std. dev. t-value
Household Characteristics
Demographics
Household size 6.3 2.2 6.4 2.1 6.0 2.5 -3.52
Female members 3.2 15 3.2 15 31 1.6 -1.53
Dependency ratio 1.2 1.0 13 1.0 0.9 0.9 -6.10
Young members (<19 years) 3.7 1.8 3.9 1.7 3.1 1.7 -7.99
Out of school children 0.7 0.9 0.5 0.8 1.0 1.0 9.32
Working children 0.5 0.8 0.5 0.8 0.5 0.7 -1.89
Children in eligible school age 2.4 13 2.6 1.2 19 1.1 -10.76
Oportunidades scholarship recipients 1.3 11 19 0.9 0.0 0.0 -43.68
Seguro Popular recipients 19 2.8 2.2 3.0 1.2 2.2 -6.18
% with single mom 11.8% 0.3 12.0% 0.3 11.5% 0.3 -0.29
Mother years of education 3.2 3.0 3.3 2.9 2.9 3.2 -2.00
Father years of education 3.1 3.1 3.2 3.0 3.0 3.3 -1.02
% with members that have migrated 48.8% 0.5 47.6% 0.5 51.7% 0.5 1.43
Economic Status*

% with dirt floor 37.3% 0.48 37.3% 0.48 37.3% 0.48 0.01
% owns a car 11.9% 0.32 11.6% 0.32 12.6% 0.33 0.53
% receive income from agriculture 52.8% 0.50 54.7% 0.50 48.3% 0.50 -2.27
Expected Oportunidades transfer 729.3  432.34 857.4  404.98 439.4 34322 -19.14
Actual Oportunidades transfer 551.1  491.87 794.7  393.98 0.0 0.00 -42.92
Expenditure before Oportunidades 2,6440 1,352.1 2,614.2 1,320.6 2,711.3 1,420.0 1.27
Expenditure after Oportunidades 3,194.6 1,447.9 3,408.2 1,408.8 2,711.3 14200 -8.75
Per capita exp before Oportunidades 4315 169.39 4173  172.00 4635  158.93 4.87
Per capita exp after Oportunidades 523.7  187.00 550.2  192.31 4635  158.93 -8.41
Per capita expenditure/Poverty line 60.9% 0.24 58.9% 0.24 65.5% 0.22 4.87
Expenditure in education 235.8 348.40 282.8 37292 129.4  255.42 -7.96
% of total expenditures in education 6.74% 0.08 7.79% 0.09 4.4% 0.07 -7.26
Income before Oportunidades 3,228.1 2,322.3 3,109.8 2,117.1 3,495.7 2,713.8 2.95
Income after Oportunidades 3,778.8  2,350.6 3,903.9 2,160.5 3,495.7 2,713.8 -3.09
Per capita income before Oportunidades 526.1  335.23 4974  315.49 591.2  368.25 5.00
Per capita income after Oportunidades 618.3  338.97 630.3  324.65 591.2  368.25 -2.05
Observations 1,478 1,025 453

! Income and expenditure variables in 2006 Mexican Pesos (MX$), Exchange rate US$1=MX$11.02 (August 3, 2006), PPP US$1=MX$7.21 (2006).
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Table 4: Summary statistics of community and school characteristics

Full Sample Participant Group Non-ge:(r)tlﬁpant g figi(tar?;es
Mean  Std. dev. Mean  Std. dev. Mean  Std. dev. t-value

Community Characteristics

Marginality
Population 1,939.06 2,824.05  1,753.43 2612.46  2,359.73 3,216.72 3.82
% of the population illiterate 25.5% 14.88 25.7% 14.41 25.1% 15.90 -0.78
% without complete primary 49.5% 15.00 49.8% 14.35 48.8% 16.40 -1.10
% of hhs without sewage 20.8% 25.43 21.2% 25.43 20.0% 25.43 -0.83
% of hhs without electricity 12.0% 20.45 12.0% 19.92 11.8% 21.63 -0.22
% of hhs without water 35.3% 38.36 36.7% 39.04 32.1% 36.60 -2.13
% of hhs with overcrowding 54.4% 17.48 55.6% 17.00 51.6% 18.23 -4.13
% of hhs with dirt floor 42.0% 29.86 43.0% 29.58 39.7% 30.40 -1.97
% of hhs without fridge 62.8% 28.21 64.2% 27.27 59.6% 30.01 -2.89
Index of Marginality 0.00 0.80 0.03 0.76 -0.08 0.87 -2.46
Years of availability of Oportunidades 6.88 1.77 7.00 1.68 6.61 1.94 -3.97

Health care provider
Distance to health center* 1.66 2.53 1.68 2.58 1.61 2.43 -0.53
IMSS Oportunidades 0.37 0.48 0.35 0.48 0.40 0.49 1.60
SSA health center 0.59 0.49 0.61 0.49 0.54 0.50 -2.58
Other health care provider 0.05 0.21 0.04 0.19 0.07 0.25 2.37
School Characteristics

Distances *
Distance to primary school 0.22 0.65 0.20 0.60 0.27 0.75 1.83
Distance to lower secondary school 1.09 1.63 1.06 1.56 1.16 1.76 1.07
Distance to upper secondary school 5.41 7.38 5.54 7.56 5.11 6.97 -1.04

Primary School Quality 2
Class size 17.93 9.26 17.61 9.28 18.67 9.16 1.96
Repetition rate 5.6% 0.05 5.6% 0.05 5.4% 0.05 -0.72
Director with BA or higher 95.0% 0.22 94.6% 0.23 95.9% 0.20 1.01
% of teachers with BA or higher 87.5% 0.25 88.1% 0.24 86.1% 0.27 -1.33
Pupil-teacher ratio 31.05 15.36 3114 15.85 30.83 14.21 -0.34
Pupil-classroom ratio 7.04 4.64 6.86 4.61 7.45 4.69 2.19

Lower Secondary School Quality 2
Class size 22.10 9.46 21.85 9.21 22.66 9.98 1.50
Repetition rate 0.7% 0.02 0.6% 0.01 0.8% 0.02 1.53
Failure rate 5.6% 0.08 5.1% 0.07 6.8% 0.09 3.64
Director with BA or higher 72.1% 0.44 70.9% 0.44 T74.7% 0.42 1.45
% of teachers with BA or higher 60.4% 0.37 60.2% 0.38 60.9% 0.36 0.29
Pupil-teacher ratio 26.56 9.83 26.82 10.11 25.99 9.14 -1.43
Pupil-classroom ratio 22.55 9.43 22.10 9.26 23.58 9.74 2.75

Notes:

! Distances in kilometers from the center of the community

% Characteristics of those schools closer to the community center.
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Dependent variable: Participating in Oportunidades

1) ] ®3) @) (5)
Household expenditure before Oportunidades* -0.026** 0.080 0.128** 0.138** 0.006
0.012) (0.059) (0.064) (0.064) (0.035)
Household expenditure squared® -0.007 -0.012** -0.012**
(0.005) (0.005) (0.005)
Expected Oportunidades transfer* 0.653*** 0.654*** 0.645*** 0.627*** 0.632%**
(0.044) (0.044) (0.047) (0.048) (0.048)
Household size -0.009 -0.031* -0.040** -0.045** -0.027
(0.007) (0.017) (0.018) (0.018) (0.017)
Dependency ratio 0.075%** 0.072%** 0.065*** 0.067*** 0.071***
(0.015) (0.016) (0.017) (0.018) (0.018)
Single mom -0.070 -0.067 -0.061 -0.054 -0.062
(0.046) (0.047) (0.055) (0.052) (0.052)
Dirt floor (1 if household has dirt floor) -0.001 0.015 0.013 0.013
(0.026) (0.029) (0.029) (0.029)
Car (1 if family own a car) -0.078* -0.101** -0.118** -0.117**
(0.046) (0.050) (0.052) (0.051)
Farm (1 if agriculture activity) 0.021 0.021 0.014 0.013
(0.027) (0.030) (0.030) (0.030)
Per capita expenditure/Poverty line -0.274 -0.409** -0.425** -0.164
(0.180) (0.197) (0.196) (0.167)
Mother years of education 0.001 0.001 0.001
(0.005) (0.005) (0.005)
Father years of education -0.003 -0.002 -0.002
(0.005) (0.005) (0.005)
% of total expenditures in education 0.373** 0.353** 0.354**
(0.177) (0.180) (0.179)
Population? -0.013*** -0.014%** -0.014** -0.015** -0.015**
(0.005) (0.005) (0.006) (0.006) (0.006)
Community index of marginality 0.021 0.010 0.017 0.035 0.033
(0.018) (0.020) (0.025) (0.025) (0.025)
Years of exposure to Oportunidades > 0.028*** 0.027*** 0.020** 0.022** 0.022**
(0.008) (0.008) (0.009) (0.010) (0.010)
IMSS Oportunidades health center 0.028 0.052 0.051
(0.064) (0.062) (0.062)
SSA health center 0.099 0.092 0.093
(0.065) (0.065) (0.064)
Distance to health center* -0.008 -0.007
(0.008) (0.008)
Distance to primary school* 0.013 0.013
(0.026) (0.026)
Distance to secondary school* -0.008 -0.008
(0.011) (0.011)
Distance to high school* 0.001 0.001
(0.003) (0.003)
Seguro Popular (1 if enrolled) 0.026*** 0.026***
(0.006) (0.006)
Child work® 0.03 0.04
(0.020) (0.020)
Migration® -0.026 -0.021
(0.032) (0.032)
School-quality controls’ No No Yes Yes Yes
Teacher-quality co ntrols® No No Yes Yes Yes
Pseudo R-squared 0.248 0.251 0.280 0.298 0.294
Observations 1,460 1,460 1,224 1,224 1,224

Marginal effects from Maximum Likelihood Probit model with robust standard errors in parentheses.
***n<0.01, ** p<0.05, * p<0.1

Notes:

! In thousand Mexican Pesos (MX$) of 2006. Exchange rate US$1=MX$11.02 (August 3, 2006), PPP US$1=MX$7.21 (2006).
? I thousands of inhabitants.

% Years of program availability at the community level.

* Distances in kilometers from the center of the community

° Dummy variable equal to 1 if at least one child of less than 15 years old in the household works.

© Dummy variable equal tol if at least one of the adults in the household has migrated within the last 5 years.

" Include class size, repetition rate, failure rate, pupil-teacher ratio and pupil-classroom ratio.

8 Include the ratio of teachers with a BA degree or higher and whether or not the director has a professional degree.

Table 5: Main estimation results: Effects of household expenditure on participation in Oportunidades
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Table 6: Two-stage probit results: Effects of household expenditure on participation
Dependent variable: Participating in Oportunidades

®
Predicted household expenditure before Oportunidades1 0.579***
(0.069)
Predicted household expenditure squared® -0.032%**
(0.005)
Expected Oportunidades transfer* 0.397***
(0.050)
Household size -0.176***
(0.020)
Dependency ratio 0.056***
(0.017)
Single mom -0.002
(0.044)
Dirt floor (1 if household has dirt floor) 0.033
(0.026)
Car (1 if family own a car) -0.142%**
(0.051)
Farm (1 if agriculture activity) 0.035
(0.027)
Per capita expenditure/Poverty line -1.592%**
(0.200)
Mother years of education 0.005
(0.005)
Father years of education -0.002
(0.005)
% of total expenditures in education 0.349**
(0.163)
Population? -0.013**
(0.006)
Community index of marginality 0.020
(0.022)
Years of exposure to Oportunidades 0.021**
(0.009)
IMSS Oportunidades health center 0.073
(0.055)
SSA health center 0.094
(0.059)
Distance to health center* -0.007
(0.007)
Distance to primary school* -0.004
(0.022)
Distance to secondary school” -0.003
(0.010)
Distance to high school* 0.002
(0.002)
Seguro Popular (1 if enrolled) 0.023***
(0.005)
Child work® 0.017
(0.018)
Migration® -0.050*
(0.029)
School-quality controls’ Yes
Teacher-quality controls® Yes
Pseudo R-squared 0.298
Observations 1,224

Second-stage marginal effects from a ML probit model with robust standard errors in parentheses.
***n<0.01, ** p<0.05, * p<0.1

Notes:

! In thousand Mexican Pesos (MX$) of 2006.

? In thousands of inhabitants.

% Years of program availability at the community level.

* Distances in kilometers from the center of the community

° Dummy variable equal to 1 if at least one child of less than 15 years old in the household works.

6 Dummy variable equal tol if at least one of the adults in the household has migrated within the last 5 years.
" Include class size, repetition rate, failure rate, pupil-teacher ratio and pupil-classroom ratio.

8 Include the ratio of teachers with a BA degree or higher and a dummy for director with at least a BA degree.
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Appendix figures and tables

Figure A.1: Predicted probability of participation in Oportunidades as a function of expected household
expenditure for the sample of extremely poor families
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Figure B.1: Equivalent education-expenditure function before and after the introduction of CCTs
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Figure B.2: CCTs versus UCTs (poverty headcount ratio for education expenditure)
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Table A.1: Robustness test results: Effects of household expenditure on participation of the extremely poor
Dependent variable; Participating in Oportunidades

@ @ ©) @ ®)
Household expenditure before Oportunidades * -0.023 0.104 0.167** 0.169** 0.023
(0.015) (0.079) (0.082) (0.080) (0.044)
Household expenditure squared* -0.009 -0.016** -0.016**
(0.008) (0.008) (0.007)
Expected Oportunidades transfer* 0.663*** 0.656*** 0.663*** 0.637*** 0.642%**
(0.048) (0.048) (0.048) (0.050) (0.050)
Household size -0.011 -0.038** -0.046** -0.049** -0.033*
(0.008) (0.019) (0.020) (0.019) (0.018)
Dependency ratio 0.060*** 0.059*** 0.046%** 0.049%** 0.054***
(0.016) (0.016) (0.018) (0.018) (0.018)
Single mom -0.095* -0.088 -0.071 -0.069 -0.080
(0.054) (0.054) (0.063) (0.060) (0.060)
Dirt floor (1 if household has dirt floor) -0.008 0.008 0.007 0.007
(0.028) (0.030) (0.030) (0.030)
Car (1 if family own a car) -0.036 -0.042 -0.050 -0.052
(0.049) (0.049) (0.051) (0.051)
Farm (1 if agriculture activity) 0.042 0.031 0.029 0.031
(0.029) (0.031) (0.031) (0.031)
Per capita expenditure/Poverty line -0.387* -0.492** -0.485** -0.193
(0.235) (0.248) (0.242) (0.208)
Mother years of education -0.003 -0.002 -0.003
(0.006) (0.006) (0.006)
Father years of education -0.000 -0.001 -0.000
(0.005) (0.005) (0.005)
% of total expenditures in education 0.283 0.290 0.325
(0.199) (0.200) (0.200)
Population’ -0.014** -0.013** -0.009 -0.011 -0.011
(0.005) (0.005) (0.007) (0.007) (0.007)
Community index of marginality 0.014 0.004 0.011 0.021 0.020
(0.019) (0.021) (0.024) (0.025) (0.025)
Years of exposure to Oportunidades ® 0.025*** 0.024*** 0.014 0.016 0.016
(0.009) (0.009) (0.010) (0.010) (0.010)
IMSS Oportunidades health center 0.113* 0.123* 0.122*
(0.068) (0.066) (0.065)
SSA health center 0.171** 0.157** 0.157**
(0.075) (0.073) (0.072)
Distance to health center’ -0.009 -0.008
(0.008) (0.008)
Distance to primary school* 0.006 0.003
(0.027) (0.027)
Distance to secondary school* -0.004 -0.004
(0.011) (0.011)
Distance to high school -0.002 -0.002
(0.003) (0.003)
Seguro Popular (1 if enrolled) 0.021*** 0.021***
(0.006) (0.006)
Child work® 0.024 0.026
(0.021) (0.021)
Migration® -0.019 -0.015
(0.034) (0.034)
School-quality controls’ No No Yes Yes Yes
Teacher-quality controls® No No Yes Yes Yes
Pseudo R-squared 0.259 0.263 0.305 0.318 0.315
Observations 1,167 1,167 974 974 974

Marginal effects from Maximum Likelihood Probit model with robust standard errors in parentheses.
***n<0.01, ** p<0.05, * p<0.1

Notes:

! In thousand Mexican Pesos (MX$) of 2006. Exchange rate US$1=MX$11.02 (August 3, 2006), PPP US$1=MX$7.21 (2006).
? In thousands of inhabitants.

% Years of program availability at the community level.

* Distances in kilometers from the center of the community

° Dummy variable equal to 1 if at least one child of less than 15 years old in the household works.

6 Dummy variable equal tol if at least one of the adults in the household has migrated within the last 5 years.

7 Include class size, repetition rate, failure rate, pupil-teacher ratio and pupil-classroom ratio.

® Include the ratio of teachers with a BA degree or higher and whether or not the director has a professional degree.

55



