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Introduction
Mexico’s Oportunidades (formerly known as PROGRESA) involves monetary transfers to poor households conditional on the household members’ coming in for medical checkups, sending children to school, and/or attending educational discussions with care providers (Rivera et al. 2004). Since Oportunidades represents an exogenous transfer of income to a household, it is useful as a quasi-experiment providing a window into some of the complex interactions between income and child development, and a number of earlier studies have examined its effects. Identifying the effects of the program on outcomes such as physical, mental, and behavioral child development is also useful to those coordinating conditional cash transfers, as it answers the question of whether the programs are achieving demonstrable goals among participants. 
 Recent papers mostly in the health literature highlight the fact Oportunidades is associated with improved child health and particularly a decrease in the prevalence of stunting, obesity, and sick days in the medium term of six years (Fernald, Gertler, and Neufeld 2008) and in the long term of 10 (Fernald, Gertler, and Neufeld 2009). Other studies show that the program not only increases nutritional status, but a portion of the cash transfers are invested in assets that should continue to improve household well-being in the longer term (cf. Gertler, Martinez, Rubio-Codina 2006). Children in particular benefit from the program: early work showed that the program improves child height (Behrman & Hoddinott 2005) and increases educational enrollments (Skoufias & McClafferty 2001, Schultz 2004). 
The contribution of the present work is twofold. First, after reviewing the ten year effects of the program as discussed in Fernald, Gertler, and Neufeld 2009, we apply instrumental variables analysis to the same data. We identify effects similar to that previous work, and conclude that we have more confidence than ever that the results are causal results of the program. Secondly we consider a previously ignored channel of effects, namely, the mediation of program effects by the siblings in the child’s household. We find that point estimates of effects are robust to a variety of specifications including siblings, but direct and interaction effects involving siblings gives us a more nuanced view of how children respond to increases in household income. 
Analyzing transfers shows that for most outcomes, the amount of additional money given to households dominates the effects of extra months of program participation. Having more siblings is negatively linked to biological outcomes, though often the effects have a large variance. Transfers help children overcome the large negative effects that siblings impose on some cognitive outcomes. Further, we find that firstborn children get more benefits from the transfers on biological outcomes such as height for age and BMI for age, while cognitive outcomes are less affected. 
Literature Review
I. PROGRESA/ Oportunidades Program Description
In 1997 the Mexican government began a new welfare program through which income transfers were awarded to poor households in such a way as to provide incentives for children to remain in school, for all members of the household and particularly pregnant mothers to receive regular health care, and for nutrition to be improved by improved food consumption and nutritional supplementation. Called PROGRESA, an acronym for “program for education, health, and nutrition” and the Spanish word for “progress,” the program sought to maximize returns to investments in human capital by targeting the poor (Skoufias, Davis, and Behrman 1999). Initially 506 communities were randomly selected for participation; 320 of these were chosen to receive benefits immediately while 186 were brought on later when funds became available. The current study uses a set of surveys of both types of communities carried out from 1997 through 2007. (See the Data section for more details.) The program changed its name in 2000 when a new political party came to power in Mexico, but the implementation was unchanged. 
II. Previous Analyses of the Program
It is beyond the scope of this paper to summarize the massive literature that has grown up around the analysis of the PROGESA/ Oportunidades program. In addition to the effects on child health and education mentioned above, earlier studies have linked the program to decreased incidence of alcohol abuse & domestic violence (Angelucci 2008), improved birth outcomes (Barber & Gertler 2008), keeping children in school in spite of economic shocks to the household (Skoufias & Parker 2001, de Janvry et al. 2006), improved BMI, blood pressure, and self-reported health in adults (Fernald, Hou, and Gertler 2008), and increased quality and quantity of food consumed (Hoddinott and Skoufias 2004). 
This paper is most closely linked to two previous works by the same research team (Fernald, Gertler and Neufeld 2008, Fernald Gertler and Neufeld 2009). The 2008 paper analyzed data from a six-year follow-up of the program (data from 2003) and found that identifying program effects required separate analysis of the time on the program and the amount of payments received. As they put it, “The number of years on the programme was not associated with any of the outcomes, nor did its exclusion from the multivariate model modify the relation between transfers and outcomes” (833). Looking at transfers revealed significant effects on stunting, BMI and height for age z-scores, and the incidence of overweight as well as positive impacts on four measures of cognitive development and on motor development. Similarly in 2009 they published a 10-year follow-up identifying positive effects of transfer amounts on height for age and verbal and cognitive performance scores. Effects of transfers on BMI for age were no longer statistically significant and on one outcome, child behavior, effects were now apparent of having been on the program for a longer duration.  Table 1 replicates their results. 
Theory
We being by modeling human capital development using a function of the set of inputs described in Skoufias’ (2005) PROGRESA/ Oportunidades evaluation with a small modification.
H = h (tc,, tp, X; Z, S, μ, K) 
where tc and tp represent the time invested by the child and the parents in activities such as school, medical care, and discipline; X represents purchased inputs such as food and medical and educational expenses; Z is the child’s stock of observable characteristics such as gender and age; S is the child’s siblings (included in the Z variable in Skoufias’ original model); μ is the set of child characteristics unobservable to outsiders such as child ability or her health endowment; and K reflects other household or community level characteristics such as knowledge about the production of human capital or parental education (shown an important interaction variable by Fernald, Gertler, and Neufeld (2009)), or distance to market, health, or education, and other environmental factors. 
Many studies indicate that children with more siblings tend to do less well on standardized tests and educational outcomes. Downey (2001) starts his paper with a list of 20 papers showing that individuals with fewer siblings do better on “various measures of intellectual skills and educational achievement” (497). Writing a quarter century earlier, Zajonc and Markus (1975) list a number of studies dating back to the 1930’s demonstrating negative links between birth order and juvenile delinquency, performance on the Raven Progressive Matrices test of intelligence, and scores on the verbal portion of the Scholastic Aptitude test. What is less clear is the reason for the discrepancy, and whether the link is causal. (We address the endogeneity of sibship size below.)
Downey (2001) refers to two main schools of thought regarding the means by which siblings may affect a child’s intellectual development. One theory is called the “confluence” model, and it contends that siblings’ negative effects on a child’s development are largely inherent and unavoidable. Describing the “intellectual environment” of a household in terms of the average level of intellectual development of the members, proponents Zajonc and Markus (1975) note that a larger share of children in the household implies a lower mean level of intellectual development. One frequent empirical observation that fits with this theory is that parents and teachers speaking to children “tend to regress to the level of their charges” (84). Further, larger gaps between children tend to benefit the intellectual development of younger children but hinder that of older children. 
Downey himself is the advocate of the “resource dilution” theory which, he contends, subsumes the confluence theory. While the claims of confluence theorists may or may not be true, he argues, there are other relevant factors to be considered such as the sharing of scarce parental resources ranging from money to pay for educational goods to their time engaging the child (Downey 1995). While some goods such as books may be shared among siblings, others such as tuition expenses cannot, forcing parents to divide their scarce resources.
To evaluate the predictions of these theories we add an interaction term such that
H = αX + βS + γXS + f (tc, tp; Z, μ, K)+ ε							(1)
Comparing the relative size of β and γ at the sample mean level of transfers will enable us to compare the relative effects of the two theories.
Next we add a bit more detail to this picture by separately considering two types of human capital: physical growth and cognitive and emotional development. While the two are certainly related it seems likely that physical development might be less dependent on some inputs, such as the amount of time shared with parents. 
Thus we consider two separate production functions, one for physical (denoted b for bodily) and one for cognitive and emotional development.
Hb = hb (tc, tp ,X; Z, S, μ, K) 
Hc = hc (tc, tp, X; Z, S, μ, K) 
Each is assumed to take the expanded form given above in (1).
To evaluate the effects of the PROGRESA/ Oportunidades program we first consider the effect of an unconditional cash transfer, which would increase X. Let’s consider cognitive and emotional development first. Income is likely positively associated with household expenditures on food, education, doctor visits, and books, all of which should improve cognitive and emotional development. On the other hand, second order effects, such as changes in time allocation due to the increased income, are ambiguous even in this highly simplified case. If a household has more funds, parents may choose to reallocate their time to their children, or they may use the increased funds to invest in livestock production or other microenterprises, as shown by Gertler, Martinez, and Rubio-Codina (2006). In this case, the allocation of time to children may in fact decrease. If the added resources matter less than the effects of time spent with parents and/ or the intellectual environment created by the parents and siblings, αc may not be significantly greater than zero.

  > 0 ?
For physical capital, an increase of income such as might come from an unconditional cash transfer program would most obviously affect the accumulation of human capital through the X term. Second order effects are likely to be small, as the marginal contribution of parental time to physical outcomes such as BMI and nutritional status should be small relative to the importance of available food. Thus we expect additional income to unambiguously improve physical capital accumulation. This leaves us with

 
Next we consider sibling effects on physical capital development. If physical development is primarily dependent on food consumption, then siblings and all other household members are substitutes, sharing parental resources. Thus we expect that 


Similarly, for cognitive development, we expect a negative sign. Both confluence and resource dilution predict  


with confluence theory predicting that younger siblings in particular will be damaging to human capital development. 
Finally we consider the interaction term. In the development of physical capital, we have no specific prediction. The net effect of resources should be positive, and siblings should not moderate the effects of resources. For cognitive and emotional development, on the other hand, the different theories have different predictions. Resource dilution posits that a main reason siblings negatively affect each other’s cognitive development is the lack of resources, so added income should ameliorate negative sib effects. Confluence predicts that the effect of additional resources will be relatively unimportant for the effect of siblings. Thus 

?
So far we have considered only the effects of an unconditional cash transfer. What of the conditionality built into the program? The program strives to improve child development by incentivizing medical care and education. People participating for longer periods of time should show the benefits of that increased engagement. Fernald, Gertler, and Neufeld (2009) show that longer periods of participation matter for children of mothers with no education but not for children of mothers with some primary or more education. In the interest of brevity we do not replicate their analysis but as a limited test we include a term indicating whether the child’s household is in a community that was randomized to participate in the program as part of the early adoption group in April of 1998 or if they were brought on with the later group in late fall of 1999. Table 1 shows that in regressions without sibling and maternal education interactions, the distinction between early vs. late program groups matters for child behavior but for no other outcome. Thus the remainder of our paper focuses on the transfer effects. 
A final concern is the exogeneity of one’s set of siblings. Clearly the number of children in a household is a variable that is to some degree controlled by the parents, and one that may to some degree reflect unobserved parental attitudes toward children, parental information about the human capital development process, and parental education, among other relevant characteristics. Uneducated parents may be likely to have more children and they may be less interested in or less able to facilitate the child’s physical or intellectual development. As a first step, we control directly for both parents’ education and the presence of the father in the household. 
We also test the effects of a child’s being the firstborn in addition to directly including the number of siblings in the regression. Every family with one or more children has an oldest child, and we test the effects of being that oldest child. Confluence theory predicts a level effect: firstborn children develop more intellectually regardless of resources, while resource dilution says that provision of additional resources should matter more to a firstborn because there is a period of time in which the firstborn is the only child. (All children in our data were born after the program began.) These results should not reflect parental attitudes or norms about human capital development.
Finally and perhaps most importantly we also acknowledge that we cannot interpret sibling effects as causal. (We are more comfortable describing effects of the transfers as causal due to the instrumental variables approach we use for our estimation (described below).) We seek only to describe the impact of the transfers in the different environments characterized by the presence of different numbers of siblings, though the mechanism by which the results obtain may not be directly through the siblings. 
Data
We identified children born between March 1, 1997 and October 31, 1998 whose households participated in rural PROGRESA/ Oportunidades surveys in 1997, 2003, and 2007. These children were born into households receiving the program just after the time the program began. Child heights and weights were measured in 2003 and 2007, and were converted to height for age and BMI for age z-scores using international norms coded into free software available from the World Health Organization.. Cognitive development and language ability were assessed using the Wechsler Abbreviated Scale of Intelligence (WASI), a shorter version of the WISC-III (Wechsler Intelligence Scale for Children). Child behaviors were assessed by administering the Strengths and Difficulties Questionnaire to children’s mothers. A variety of control variables were merged in from other surveys collected on the same households.
Table 2 lists a variety of control variables included in our analysis. A few more children in the later treatment group are firstborns, and access to piped water on a household’s land is slightly more common in the later group, but for the most part the groups do not differ in statistically significant ways.
Methods
A first pass consists of a OLS regression of the various outcomes on the total amount of transfers, an indicator for early vs. late treatment, a vector of pre-program household and community level variables, and community random effects. Early vs. late treatment was chosen randomly and the controls pre-date the program. However, transfer amounts may be correlated with the error term, since receipt of the transfers is conditional on the household’s decisions such as whether to send children to school. To address this problem we use an instrumental variables approach, described below.
To understand our IV it is important to understand how the amount of transfers received by a household is determined. A first factor is whether a household was in the early treatment group. As shown in Table 1, early treatment is associated with a significantly higher amount received. Next, the number of eligible children in the household and their year of study determine the amount of educational subsidy, as students in higher grades are awarded a higher transfer amount. In addition each household receives money called the nutritional subsidy. However, all households are also subject to a cap limiting the total amount they can receive. This creates a nonlinearity in the transfer function.
To instrument for transfers received by the household we create a variable we call “Potential Transfers.” In each household we look at the number of children and their specific ages, assuming that each child enrolled in school will continue to attend school. This ends up being a maximum amount that households can receive. We start by looking at the 1997 data and use that to describe the first few years of the program. In 2000 households were recertified, so we re-examine their demographics and use those to project 2001-2003 transfer amounts. Finally we reevaluate the demographics in 2003 and project those through the 2007.
We are confident that this is exogenous for a number of reasons. First is the fact that early or late treatment status is a factor, and it was randomized. Second, the number and timing of children is exogenous in many cases as family planning is not commonly practiced. A previous study by Stecklov et al. (2007) found that the program “had no net effects on fertility.” This is consistent with our observation that in March of 1998 a survey shows that 75% of the households in our data aren’t actively using contraception, and 69% of them say they never have. Third, the nonlinearities imposed by the cap constrain the link between household size and school enrollment on the one hand and transfers on the other. Finally, the regression process eliminates the role of endogenous household choices about school enrollment. For example, if a household decides to take a child out of school and have her stay home to help with the housework, they give up the transfer associated with having her in school. That fact will not show up in our instrument and it will be stripped away by the two stage process. 
The instrument also works well. T-scores on the potential transfers variable in the first stage are well over 20, and the R-squared for the regression is between 0.45 and 0.5. 
One last clarification is to note the difference between the sibling variables included as explanatory variables and the potential transfers used as instruments. The potential transfers include early vs. late treatment status, the transfer cap, the specific ages and initial enrollment status of the children and the associated fee schedule developed by the program, where the sibling variables just count children older than and younger than our target group.
Thus, after running the random effects analysis to replicate Fernald, Neufeld, and Gertler (2009) we estimate effects using an IV approach with results shown in Table 3. Next we move on to including the interaction terms described in the Theory section above.
Results
The results in Table 3 show the stability of the point estimates, particularly for the cognitive and emotional variables. For these outcomes, shifting from OLS to IV regressions didn’t change any coefficient more than one standard error from its initial value. The statistical significance of the estimate of the role of transfers for behavior (the SDQ variable) was lost, but the point estimate has dropped only slightly. Similarly, the cognitive WASI variable has gone from statistical significance at the 1% level to just significance at the 10% level. For the physical variables, on the other hand, we see some more striking changes. The effect of transfers on child height for age more than doubles, remaining significant at the 1% level. The effect of transfers on child BMI for age also increases strongly, from a point estimate of 0.00 to 0.04, a level which is statistically different from zero at the 5% level.
We consider the effects of siblings using two types of explanatory variables. First in Table 4 we add in just an indicator for the child’s being firstborn. This leads to a few marginal changes in the estimates of the effectiveness of transfers, but perhaps more interesting are the coefficients themselves. Estimates show that a child’s height for age and BMI for age increase by about 1/5 of a standard deviation if a child is firstborn. This effect is comparable to the household’s receiving 30-40,000 pesos over the child’s first 8-10 years of life. This may reflect the fact that for at least part of the child’s life, s/he is an only child, receiving parental time and resources without competition. Cognitive and emotional outcomes are also large, with the verbal score in particular increasing at a rate comparable to the receipt of 50,000 pesos. Large variance renders insignificant the effect of being firstborn on a child’s cognitive WASI score and on his or her SDQ score, but both point estimates are positive. These results are in line with the variety of results cited in the theory section.
When we interact the firstborn variable with transfers in Table 5, a more nuanced picture emerges. In short, being firstborn per se matters much less than being the firstborn when transfers come in. While the average child gains 0.06 of a standard deviation of height for age per 10,000 pesos received by her household, the average firstborn child gains about four times as much. For a household receiving the average level of transfers in our dataset, that makes a total increase in height for age of these children of about half a standard deviation. Other children see an increase in BMI for age of an average of 0.03 standard deviations (a level that is not significantly different from zero) but firstborn children see an increase 4 times as large, leaving them an average gain of about half a standard deviation in total. 
Estimated effects on cognitive and emotional outcomes have large standard errors, but point estimates indicate substantial average impacts. Where the average child’s verbal test score improves by 0.66 points per 10,000 pesos of transfers, a firstborn child’s test score increases by almost a full point when the household receives that amount. The average increase for a firstborn is around four points overall. No part of the effect of the cognitive score is significantly different from zero, but the estimate transfer effects are around 0.6 per 10,000 pesos for firstborns as opposed to 0.44 for others. The average gain for firstborns is listed at 1.4 but with a standard error of 2. Finally on the Strengths and Difficulties Questionnaire, transfers may help firstborns where they are listed as having a negative average effect on other children. 
Next, in Table 6, we add the number of siblings in the household to the right hand side. These variables are significant in all regressions but the last and are uniformly negative. This is consistent with our theoretical expectations that siblings compete for scarce resources and/ or that they reduce the quality of the intellectual environment. Across the board, the coefficient on older siblings is larger in absolute value, implying that younger siblings are less of a drag on child development. Note that to fully evaluate the impact of older siblings, the coefficient on household size should be added to the older sibling coefficient, as older siblings were in the households when our target children were born in 1997 or 1998. 
Once sibling controls are included, the transfer coefficients drop somewhat. The effect of transfers on height for age drops from 0.07 to 0.05, while that on BMI drops from 0.04 to 0.03 and ceases to be statistically significant. Transfers have 15% less effect on verbal scores and 17% less effect on cognitive WASI scores than estimated before. The effects of transfers on cognitive scores also lose statistical significance. 
Finally, we add the interactions to get at the full structure described in the theory section. It is reassuring to note that the average transfer effects, seen in the last column of Table 7, are similar to what we saw above, though in many cases the standard errors are larger. A new result is that the larger effects of older siblings are gone. Level effects of younger siblings are larger for each of the five outcomes. For physical outcomes, transfers nominally worked against the negative level effects imposed by younger siblings, suggesting that resource dilution was being worked against, but the effects were not statistically significant. For older siblings the effects were negative and insignificant. The only significant interacted effects were positive effects of interacted transfers on cognitive outcomes, specifically the verbal and cognitive WASI scores. These suggest that transfers may mitigate but not completely overcome the slowdown in cognitive development associated with the presence of siblings. 
Conclusion
Improving our methodology through use of the potential transfers instrument and adding new interaction terms brings out many useful pieces of information. First, estimates of the program and transfer effects in Fernald, Neufeld, and Gertler (2009) are largely robust. Point estimates are quite similar across specifications. The effects of transfer amounts are stronger than the effects of 18 additional months on the program for all outcomes but the Strengths and Difficulties Questionnaire. Higher transfer amounts are associated with both physical and cognitive development, being linked to improvements in height for age and on the verbal WASI scores. Effects are not statistically significant but point estimates are positive for the effects of additional transfers on BMI for age and for the cognitive performance WASI scale. 
Inclusion of sibling controls and sibling interactions shows the importance of considering household environment when assessing child development. Firstborn children get about twice the height for age and BMI benefits of transfers and about 150% of the improvement in verbal scores that other children achieve in the same circumstances. However, SDQ and the cognitive performance scale are less affected by a child’s status as the firstborn. Children living with siblings do worse on all measured outcomes, but cognitive outcomes linked to being in such a situation are partially ameliorated by transfers that households receive, lending support to the resource dilution theory of sibling influences. Biological outcomes do not exhibit the same pattern of transfers overcoming the difficulties associated with larger sibship sizes. 
Like many previous works, we wish to affirm the effectiveness of the PROGRESA/ Oportunidades program, but we also wish to call the issue of sibship size to the attention of the development community. Whether firstborn children benefit from the frequently short period in which they are the only child or whether cultural norms lead to their receiving extra parental resources, the evidence points to their benefitting in terms of faster accumulation of human capital. While our study is not sufficient to assess a causal impact, we can note that each additional sibling is associated with decreased development on physical and cognitive scales. Policy responses to this phenomenon could include increased attention to large families as potentially including more needy children. While this work has looked at the implications of increasing household income, other works have found that “increased attention” can mean simply increasing each child’s interaction with adults. Dunn (1983) lists studies pointing out “negative correlations between the amount of time children spend with other children and measures of language comprehensions and production.” Maximizing investments in child development requires consideration of this dimension of child life.
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Table 1. Treatment & Transfer Effects
	

	Treatment
	Transfers
	N
	R2

	
	β (se)
	β (se)
	
	

	Height for age z
	0.05 (0.05)
	0.03*** (0.01)
	1710
	0.16

	BMI for age z
	-0.04 (0.06)
	0.00 (0.01)
	1705
	0.05

	Verbal WASI†
	1.13 (1.12)
	0.73*** (0.13)
	1661
	0.19

	Cognitive WASI†
	-1.19 (1.06)
	0.47*** (0.14)
	1661
	0.09

	SDQ‡
	-0.14** (0.07)
	-0.03*** (0.01)
	1751
	0.05


* significant at 10% level ** significant at 5% level  *** significant at 1% level  †Verbal and cognitive performance scores are from the WASI – Wechsler Abbreviated Scale of Intelligence; age-standardized z-score used in analysis.  ‡ Behavior problems score from the Strengths and Difficulties scale; age-standardized z-score used in analysis.
Replicates Fernald, Gertler, and Neufeld (2009). Results from five separate regressions, with community level random effects. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence. 
 


Table 2. Comparison of treatment and control groups
	
	Early treatment 
Mean (se) or % 
	Late treatment 
Mean (se) or %
	Test for significant difference†

	Actual transfer amount         (10000s of pesos)
	4.81 (0.08)
	4.37 (0.09)
	t = 2.17 **

	Potential transfer amount    (IV for actual transfers)
	16.6 (0.14)
	13.5 (0.13)
	t = 9.90***

	# of older siblings

	2.05 (0.04)
	2.07 (0.05)
	t = 0.25

	# of younger siblings

	1.43 (0.04)
	1.39 (0.05)
	t = 0.35

	Household size in 1997

	6.34
	6.33
	t = 0.04

	Asset Index              
(principal components)
	-0.41 (0.02)
	-0.35 (0.02)
	t = 0.99

	Hectares of land

	1.50 (0.07)
	1.56 (0.10)
	t = 0.26

	Female

	49%
	49%
	χ2 = 0.00

	First born

	9%
	13%
	χ2 = 4.78**

	Household head speaks indigenous language
	42%
	42%
	χ2 = 0.00

	Land has improved water access
	23%
	32%
	χ2 = 2.76*

	Electricity access in 1997
	66%
	62%
	χ2 = 0.58

	Household owned draft animal(s) in 1997
	32%
	32%
	χ2 = 0.00

	Household owned small animals in 1997
	79%
	80%
	χ2 = 0.11

	Child’s father lives in same household
	82%
	81%
	χ2 = 0.21

	Child’s father attended primary school
	80%
	82%
	χ2 = 0.41

	Child’s mother attended primary school
	81%
	79%
	χ2 = 0.64


†Test statistic is t for continuous variables and χ2 for dichotomous variables, both clustered at the community level.  *significant at 10% level ** significant at 5% level  *** significant at 1% level


Table 3. Effects of program enrollment & transfers, with and without IV’s
	

	Treatment
	Transfers
	N
	R2
	
	Treatment
	Transfers (IV)
	N
	R2

	
	β (se)
	β (se)
	
	
	
	β (se)
	β (se)
	
	

	Height for age z
	0.05 (0.05)
	0.03*** (0.01)
	1710
	0.16
	
	0.03 (0.06)
	0.07*** (0.02)
	1710
	0.13

	BMI for age z
	-0.04 (0.06)
	0.00 (0.01)
	1705
	0.05
	
	-0.06 (0.07)
	0.04** (0.02)
	1705
	0.04

	Verbal WASI
	1.13 (1.12)
	0.73*** (0.13)
	1661
	0.19
	
	1.25 (1.17)
	0.70*** (0.23)
	1661
	0.18

	Cognitive WASI
	-1.19 (1.06)
	0.47*** (0.14)
	1661
	0.09
	
	-1.20 (1.05)
	0.46* (0.25)
	1661
	0.09

	SDQ
	-0.14** (0.07)
	-0.03*** (0.01)
	1751
	0.05
	
	-0.14** (0.07)
	-0.02 (0.02)
	1751
	0.04


* significant at 10% level ** significant at 5% level  *** significant at 1% level
Results from five OLS and five iv regressions, with community level fixed (non-iv) or random effects (iv). Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence. 
Table 4. Effects of program enrollment, transfers, and being the first born 
	

	Treatmt
	Transfers
	First born
	N
	R2

	
	β (se)
	β (se)
	β (se)
	
	

	Height for age
	0.03 (0.06)
	0.06*** (0.02)
	0.20*** (0.08)
	1710
	0.14

	BMI for age
	-0.06 (0.07)
	0.04** (0.02)
	0.17* (0.08)
	1705
	0.04

	Verbal WASI
	1.18 (1.17)
	0.67*** (0.23)
	3.45*** (0.90)
	1661
	0.19

	Cog. WASI
	-1.22 (1.05)
	0.45* (0.25)
	1.06 
(0.98)
	1661
	0.09

	SDQ
	-0.14** (0.07)
	-0.02 (0.02)
	0.02 
(0.08)
	1751
	0.04


* significant at 10% level ** significant at 5% level  *** significant at 1% level
Results from five separate iv regressions, with community level random effects. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence. 

Table 5. Effects of program enrollment, transfers, and firstborn with interactions
	

	Treatmt
	Transfers
	Firstborn
	Firstborn x Transfers
	N
	R2
	Avg firstborn effect†

	
	β (se)
	β (se)
	β (se)
	β (se)
	
	
	

	Height for age
	0.04 (0.06)
	0.06*** (0.02)
	-0.28 (0.20)
	0.17** (0.07)
	1710
	0.13
	0.52*** 
(0.15)

	BMI for age
	-0.06 (0.07)
	0.03 (0.02)
	-0.26 (0.23)
	0.15** (0.08)
	1705
	0.04
	0.45***
(0.17)

	Verbal WASI
	1.21 (1.17)
	0.66*** (0.23)
	2.57 (2.46)
	0.32 
(0.83)
	1661
	0.19
	4.06** 
(1.84)

	Cog. WASI
	-1.21 (1.06)
	0.44* (0.24)
	0.58 (2.70)
	0.17 
(0.91)
	1661
	0.09
	1.38
(2.00)

	SDQ
	-0.14** (0.07)
	-0.02 (0.02)
	-0.16 (0.22)
	0.07 
(0.07)
	1751
	0.04
	0.14 
(0.16)


* significant at 10% level ** significant at 5% level  *** significant at 1% level †adds firstborn level effect to effect of interaction at mean transfer level of about 4.6x 104 pesos
Results from five separate iv regressions, with community level random effects. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence.
Table 6. Effects of program enrollment, transfers, and siblings
	

	Treatment
	Transfers
	# older siblings
	# younger sibs
	Household size in ‘97
	N
	R2

	
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	
	

	Height for age z
	0.04 (0.06)
	0.05*** (0.02)
	-0.12*** (0.02)
	-0.06*** (0.02)
	-0.02 (0.01)
	1710
	0.17

	BMI for age z
	-0.05 (0.06)
	0.03 (0.02)
	-0.08*** (0.03)
	-0.05** (0.02)
	-0.02 (0.01)
	1705
	0.05

	Verbal WASI
	1.29 (1.15)
	0.59** (0.23)
	-0.79*** (0.28)
	-0.48**  (0.22)
	-0.44*** (0.16)
	1661
	0.20

	Cognitive WASI
	-1.16 (1.04)
	0.38 (0.25)
	-0.52* (0.31)
	-0.36 (0.24)
	-0.44** (0.18)
	1661
	0.10

	SDQ
	-0.14** (0.07)
	-0.02 (0.02)
	-0.02 (0.02)
	0.00 (0.02)
	0.00 (0.01)
	1751
	0.04


* significant at 10% level ** significant at 5% level  *** significant at 1% level
Results from five separate iv regressions, with community level random effects. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence. 

Table 7. Effects of program enrollment, transfers, siblings, and transfers interacted with sibling effects
	

	Treatment
	Transfers
	# older siblings
	# younger sibs
	Trans X
older sibs
	Trans X
younger sibs
	Household size in ‘97
	N
	R2
	Avg transfer effect†

	
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	
	
	

	Height for age z
	0.05 (0.06)
	0.08** (0.03)
	-0.05 (0.06)
	-0.08 (0.05)
	-0.02 (0.01)
	0.01 
(0.01)
	-0.02 (0.01)
	1710
	0.17
	0.05*** 
(0.02)

	BMI for age z
	-0.04 (0.07)
	0.04 (0.04)
	-0.03 (0.06)
	-0.12** (0.06)
	-0.01 (0.01)
	0.02 
(0.01)
	-0.02 (0.01)
	1705
	0.05
	0.03 
(0.02)

	Verbal WASI
	1.30 (1.16)
	-0.46 (0.43)
	-2.00*** (0.69)
	-2.01*** (0.64)
	0.25* (0.14)
	0.34** (0.14)
	-0.36** (0.17)
	1661
	0.19
	0.53**
(0.23)

	Cognitive WASI
	-0.97 (1.05)
	-0.22 (0.46)
	-0.64 (0.76)
	-2.30*** (0.69)
	-0.00 (0.15)
	0.44*** (0.15)
	-0.42** (0.18)
	1661
	0.09
	0.40 
(0.25)

	SDQ
	-0.13* (0.07)
	-0.02 (0.04)
	0.00 (0.06)
	-0.06 (0.06)
	-0.01 (0.01)
	0.02 
(0.01)
	0.00 (0.01)
	1751
	0.04
	-0.02 
(0.02)


* significant at 10% level ** significant at 5% level  *** significant at 1% level †adds transfer level effects to 1.4* the younger siblings interacted term and 2.05*the older siblings interacted term based on the mean numbers of older and younger siblings. The average transfer effect for the cognitive WASI just misses significance at the 10% level.
Results from five separate iv regressions, with community level random effects. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence. 


Table 7b. (not for publication at this point- just for comparison) Non-IV Effects of program enrollment, transfers, siblings, and transfers interacted with sibling effects
	

	Treatment
	Transfers
	# older siblings
	# younger sibs
	Trans X
older sibs
	Trans X
younger sibs
	N
	R2
	Avg transfer effect†

	
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	β (se)
	
	
	

	Height for age z
	0.06 (0.05)
	0.05** (0.02)
	-0.09** (0.04)
	-0.07** (0.03)
	-0.01 (0.01)
	0.00 
(0.01)
	1710
	0.17
	0.03*** (0.01)

	BMI for age z
	-0.02 (0.06)
	-0.00 (0.02)
	-0.06 (0.04)
	-0.10** (0.04)
	-0.00 (0.01)
	0.01 
(0.01)
	1705
	0.06
	0.00 
(0.01)

	Verbal WASI
	1.06 (1.08)
	0.15 (0.25)
	-1.77*** (0.46)
	-1.00** (0.42)
	0.19** (0.08)
	0.12 
(0.08)
	1661
	0.20
	0.69*** (0.13)

	Cognitive WASI
	-1.15 (1.06)
	0.16 (0.27)
	-0.84* (0.49)
	-1.01** (0.45)
	0.03 (0.09)
	0.17* 
(0.09)
	1661
	0.10
	0.47 *** (0.14)

	SDQ
	-0.14** (0.07)
	-0.04** (0.02)
	-0.05 (0.04)
	-0.03 (0.04)
	0.01 (0.01)
	0.01 
(0.01)
	1751
	0.04
	-0.02*
 (0.01)


* significant at 10% level ** significant at 5% level  *** significant at 1% level †adds transfer level effects to 1.4* the younger siblings interacted term and 2.05*the older siblings interacted term based on the mean numbers of older and younger siblings. The average transfer effect for the cognitive WASI just misses significance at the 10% level.
Results from five separate community level random effects regressions. Other explanatory variables in the regressions include child sex, indicators for 6-month birth cohorts, indicators for water and electricity access in 1997, hectares of land owned, whether the household speaks an indigenous language, whether the household owns farm animals, an asset index created using principal components analysis, whether the child’s father lives in the household, indicators for the child’s mother and father having attended primary school, and dummy variables indicating state of residence.
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Oh Brother!  Sibling Interactions in 

Oportunidades

 

Program Effects after Ten 

Years

 

*This is a first draft. Results are preliminary and not to be cited.

 

James Manley, Lia Fernald, and Paul Gertler with huge thanks to Ann

 

Weber for data work

 

Introduction

 

Mexico’s 

Oportunidades

 

(formerly known as PROGRESA) involve

s

 

monetary transfers to poor 

households conditional on the household members’ coming in for medical checkups, sending 

children to school, and/or attending educational discussions with care providers (Rivera et al. 

2004). Since 

Oportunidades

 

represents an ex

ogenous transfer of income to a household, it is 

useful as a quasi

-

experiment providing a window into some of the complex interactions between 

income and child development

, and a number of earlier studies have examined its effects

. 

Identifying the effects 

of the program on outcomes such as 

physical, mental, and behavioral 

child 

development

 

is also useful to those coordinating conditional cash transfers, as it answers the 

question of whether the programs are achieving demonstrable goals among participants. 

 

 

R

ecent paper

s 

mostly in the health literature 

highlight the fact 

Oportunidades

 

is associated with 

improved child health and particularly a decrease in the prevalence of stunting, obesity, and sick 

days 

in the medium term of six years 

(Fernald, Gertler, an

d Neufeld 2008)

 

and in the long term 

of 10 (

Fernald, Gertler, and Neufeld 2009

)

. Other studies show that the program not only 

increases nutritional status, but a portion of the cash transfers are invested in assets that should 

continue to improve household well

-

being in the longer term (cf. Gertler, Martinez, Rubio

-

Codina 2006). Chil

dren in particular benefit from the program: early work showed that the 

program 

improves child height (Behrman & Hoddinott 2005) and 

increases educational 

enrollments (Skoufias & McClafferty 2001, Schultz 2004). 

 

The contribution of the present work is two

fold. First, after reviewing the ten year effects of the 

program as discussed in Fernald, Gertler, and Neufeld 2009, we apply instrumental variables 

analysis to the same data. We identify effects similar to that previous work, and conclude that we 

have mor

e confidence than ever that the results are causal results of the program. Secondly we 

consider a previously ignored channel of effects

, namely, the 

mediation of program effects by the 

siblings in the child’s household. We find 

that point estimates of effe

cts are robust to a variety of 

specifications including siblings, but direct and interaction effects involving siblings gives us a 

more nuanced view of how children respond to increases in household income.

 

 

Analyzing transfers shows that for most outcomes

, the amount of additional money given to 

households dominates the effects of extra months of program participation. Having more siblings 

is negatively linked to biological outcomes, though often the effects have a large variance. 

T

ransfers help children o

vercome the large negative effects that siblings impose on some 

cognitive outcomes. 

Further, we find that f

irstborn children get more benefits from the transfers 

on

 

biological outcomes such as height for age and BMI for age

, while c

ognitive outcomes are 

le

ss affected. 

 

