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Abstract:

We investigate the impact of participation in the Public Works component of Ethiopia’s Productive Safety Net Program, the largest social protection program in Sub-Saharan Africa outside of South Africa, on schooling and child labor.  Income from Public Works should reduce demand for child labor and increase schooling.  However, Public Works labor requirements may induce a substitution of child labor for adult labor at home and in income-generating activities, possibly reducing schooling.  Using matching estimators to identify program impacts, we find evidence of both processes at work.  Results are presented by gender and by age cohorts because returns to schooling may differ by gender and the opportunity cost of schooling varies by gender and age of the child.  We find that participation in Public Works leads to a moderate reduction in agricultural labor hours on average for boys age 6-16 years and a reduction in domestic labor hours for younger boys age 6-10 years.  Boys in households receiving more regular transfers (at least 90 birr per member) show large increases in school attendance rates and, at the younger age, a significant reduction in total hours worked.  When Public Works is coupled with agricultural packages designed to boost farm productivity, there are no affects on boys schooling and labor hours fall only for younger boys in domestic chores.  For girls, measured effects are weaker, but differences emerge between younger (age 6-10) and older (age 11-16) girls.  Younger girls experience worse outcomes, with lower school attendance on average and increases in child labor in households participating in PW and the OFSP.  Older girls benefit, with a reduction in labor hours on average and an increase in school attendance in households receiving larger transfers.

1  Introduction

The period since the early 1990s has seen an expansion of social protection programs in developing countries aimed at protecting households from economic shocks, reducing poverty, and improving the wellbeing of the poor.  As research on the effects of these programs has increased, interest has shifted to the benefits of these programs for child welfare.  Much of this literature has examined whether program transfers to households lead to increased human capital investment in children through greater access to education and improved health (Duflo, 2000).  The proliferation of conditional cash transfer programs (CCTs), which make payments conditional on such investments by tying transfers to school attendance and child growth monitoring, has further increased interest in impacts of social protection programs on human capital investment (Schultz, 2004; Levy and Ohls, 2006).  A much smaller literature has examined whether social protection programs have had an effect on child labor (Ravallion and Wodon, 2000; Maluccio and Flores, 2004).  Child labor, especially in its worst forms, directly reduces the current welfare of children.  It may also reduce time available for schooling, which has long term effects on future welfare.  Social protection programs may reduce child labor time by increasing income or by directly tying transfers to school attendance.

Public works programs, a form of social protection that remains common in sub-Saharan Africa and India, provide households with income transfers in exchange for participation in labor-intensive work projects.
  These programs have multiple objectives including providing income to poor workers, smoothing household consumption, and constructing or rehabilitating public infrastructure.  They act as a form of employment insurance for the poor and may include on-the-job training to reintegrate low-skilled workers into the labor force (Grosh et al., 2007).  
Despite the popularity of public works programs, little is known about how they affect child welfare.  Economic reasoning tells us there will be two types of effects: an income effect from the transfers received and a substitution effect from the additional labor demand.  The income effect of public works on schooling and child labor is similar to that of other social programs. The literature on human capital investment posits that if child schooling is a normal good, the increased income will result in increased levels of school participation (Behrman and Knowles, 1999).  In the child labor literature, Basu and Van’s (1998) ‘luxury axiom’ states that child labor will decrease as incomes are raised above a subsistence threshold.  An important difference between public works and other social protection programs is that the labor requirement in public works leads to substitution effects that can be detrimental to child welfare.  Public works programs directly increase demand for household labor and may alter the intrahousehold division of labor between adults and children in ways that could adversely affect both schooling and child labor.  This follows from what Basu and Van call the ‘substitution axiom’, that adult and child labor are substitutes.
The income and substitution effects have opposing influences on child labor; a priori, it is not possible to tell which effect will dominate.  The size of these effects will depend on the amount of labor required under the program, the wage paid, the opportunity cost of adult household member time, and the child’s productivity in household activities. We can learn something about the likely effects from the debate on the likely effects of rising economic status on child labor cited in Edmonds (2005, 2007).  If the source of income growth is driven by rising returns to labor time, the impact on child labor is ambiguous.  Similarly, it is not possible to tell whether the increased demand for adult labor from public works will increase or decrease school participation, which depends on the opportunity cost of schooling and future returns to schooling.  Further, because parents can alter the amount of leisure that their children consume, it is possible for both child labor and school attendance to rise, with leisure reduced (Edmonds, 2007).

While theory provides a useful guide in framing the possible impacts of public works on the wellbeing of children, empirical evidence is needed to determine which effect is greater.  However, on this topic, no such evidence exists. Recent reviews of public works (Grosh et al, 2007; Subbarao, 1997, 2003) provide no evidence, neither does Edmonds’ (2007) exhaustive review of the child labor literature.

This paper begins to fill this knowledge gap.  We examine the impact of Ethiopia’s Productive Safety Net Program (PSNP) and complementary transfers on child schooling and child labor.  The PSNP, the result of a re-engineering of food aid in Ethiopia in 2005, provides food or cash transfers to households through large public works projects or through a smaller program of direct transfers to households with elderly or disabled members.  The PSNP is the cornerstone of the Ethiopian government’s food security program, which now operates as a standing safety net, rather than a system based on emergency appeals.  Since 2005, it has provided assistance to more than 7 million people, with annual transfers averaging $300 million.  To our knowledge this makes it the largest social program in Africa after South Africa’s pension program.

Using quasi-experimental evaluation techniques based on matching, we estimate the size of the effects of participation in public works under the PSNP on child school attendance and child labor hours devoted to farm work or domestic tasks.  We differentiate the impacts by gender and age of the child, since the division of household labor, returns to labor activities and returns to school participation all differ by gender and may vary by the age of the child.  We also investigate how these impacts vary by the intensity of participation in the public works projects and by use of production credit from a complementary food security program, which boosts demand for farm labor.

We find that participation in Public Works leads to a moderate reduction in agricultural labor hours on average for boys age 6-16 years and a reduction in domestic labor hours for younger boys age 6-10 years.  Boys in households receiving more regular transfers (at least 90 birr per member) show large increases in school attendance rates and, at the younger age, a significant reduction in total hours worked.  When Public Works is coupled with agricultural packages designed to boost farm productivity, there are no affects on boys schooling and labor hours fall only for younger boys in domestic chores.  For girls, measured effects are weaker, but differences emerge between younger (age 6-10) and older (age 11-16) girls.  Younger girls experience worse outcomes, with lower school attendance on average and increases in child labor in households participating in PW and the OFSP.  Older girls benefit, with a reduction in labor hours on average and an increase in school attendance in households receiving larger transfers.

This paper is organized as follows.  Section 2 describes the Productive Safety Net Program, focusing on public works.  Section 3 introduces the 2006 Food Security Program Survey data used to conduct the analysis.  Section 4 describes the evaluation design and methodology.  Section 5 presents and discusses the impact estimates.  Section 6 concludes and raises implications of the findings for policy.

2  The Productive Safety Net Program and Related Transfers
2.1 The origins and design of the PSNP

Chronic food insecurity has been a defining feature of life for millions of rural Ethiopians whose livelihoods are dependent on low productivity rainfed agriculture.  Since the tragic 1983-84 famine, the government operated a massive food aid system based on annual emergency appeals calibrated to respond to the degree of food insecurity that emerged after rainfall could be observed to predict the size of harvests.  This system was effective at averting recurring famines, but did not prevent asset depletion by marginally poor households affected by adverse rainfall shocks.  As a result, the number of individuals in need of emergency food assistance rose from approximately 2.1 million people in 1996 to 13.2 million in 2003, before falling back to 7.1 million in 2004 (World Bank, 2004).  Moreover the potential longer term benefits of this approach, though evident (Gilligan and Hoddinott, 2007), were muted because the transfers provided a poor source of consumption insurance due to their unpredictability.   
In 2005, the Government of Ethiopia and a consortium of donors initiated a new form of safety net that would redress the limitations of the previous program.  This safety net is embedded in a national Food Security Program (FSP) that has three principal components:  the Productive Safety Nets Program (PSNP), the Other Food Security Program (OFSP), and a program of resettlement.  The PSNP, by far the largest of these programs, includes a program of public works (PW) operated in chronically food insecure areas and another program of transfers provided as direct support (DS) to the minority of food insecure households whose income earners are elderly or disabled. 
The PSNP operates in 262 “chronically food insecure” woredas (districts), defined by the government as those woredas that had been significant recipients of food aid between 2002 and 2004.  The public works program under PSNP pays individuals from selected beneficiary households 6 birr ($US 0.61) per day or food of equivalent value (at 2005 prices) to work on labor-intensive projects designed to build community assets.
  The most common projects included soil conservation activities and road and school construction (Gilligan et al., 2007).  By design, each beneficiary household was allocated a labor quota of up to 30 days of work for each household member per year, for a maximum transfer of 180 birr per member per year.
  Because only working-age, able-bodied household members could perform the work, the number of days worked by PW participants often exceeded 30 days per year.
The PSNP is complemented by a series of food security activities, collectively referred to as the Other Food Security Program (OFSP).  This includes access to credit, agricultural extension, technology transfer (such as advice on food crop production, cash cropping, livestock production, and soil and water conservation), and irrigation and water harvesting schemes.  This complementarity is central to the objectives of the PSNP, which are:

… to provide transfers to the food insecure population in chronically food insecure woredas in a way that prevents asset depletion at the household level and creates assets at the community level.  The Programme will thus address immediate human needs while simultaneously (i) supporting the rural transformation process, (ii) preventing long-term consequences of short-term consumption shortages, (iii) encouraging households to engage in production and investment, and (iv) promoting market development by increasing household purchasing power (Government of Ethiopia, 2004).

2.2 Targeting Effectiveness and Provision of Transfers through the PSNP 

The PSNP was introduced in January 2005.  Here, we summarize the targeting and payment performance of the PSNP at the time of data collection 18 months later because these performance measures are relevant to the potential of the program to affect child welfare.  A companion paper provides further evidence on these performance indicators and examines the impact of the PSNP on measures of household welfare including food security, consumption levels, asset accumulation, access to credit, entry into non-farm business activities, and displacement of participation in the private wage labor market (see Gilligan, Hoddinott and Taffesse, forthcoming).  
The 262 chronically food insecure woredas that participate in the PSNP are spread across the four major regions of Ethiopia: Amhara, Oromiya, Tigray, and Southern Nations, Nationalities and Peoples Region (SNNPR).  Interviews in 2006 with community officials responsible for household targeting showed that households were selected for public works based primarily on being poor, including having low livestock holdings or limited access to land.  In many communities, leaders started with lists of previous food aid beneficiaries and refined these lists using these poverty-related criteria.  An analysis of targeting effectiveness showed that the program was well-targeted: PW beneficiaries were significantly more likely than nonbeneficiaries to report a food gap of three months or more in the past 12 months
; they had significantly smaller holdings of non-land assets; and were more likely to have suffered a drought-related shock (see Gilligan et al., 2007).  Public works participants were also more likely to come from male-headed households with married heads, reflecting the effect of the labor requirements on targeting.  Households in PW were also larger on average in all regions except SNNPR.  These demographic characteristics of PW beneficiaries suggest plausible conditions for having an effect on schooling and child labor, but these differences also need to be controlled for in constructing a statistical comparison group for measuring program effects.
In the first 18 months of the program, there was considerable variability in the number of days worked on PW and in the timeliness of payments.  There was substantial movement in and out of the PW program over the 18 month period (covering two primary seasons of PW employment), and a majority of participant households supplied far fewer labor days than the prescribed 30 days per household member per year.  This partly reflects delays in start of implementation, as the average number of days worked increased over time.  
In most instances, payments to PW participants were to be made monthly, though in some parts of Tigray and Amhara, there appears to have been an implicit policy to pay wages only after a project was completed.  The latter practice makes it difficult to separate actual payment arrears from payments being held on uncompleted projects, particularly since the 2006 data collection began in June, when some PW projects had not yet been completed.  Nonetheless, the evidence suggests that there were significant payment arrears.  In the first six months of the program (June-December 2005), beneficiaries in Tigray, Amhara and SNNPR received on average only 66-83 percent of their expected payments based on reported days worked.  Over the last six months of data collection (January-May 2006), beneficiaries received only 38-75 percent of expected payments in these regions, though this reflects uncompleted projects in some cases (Gilligan et al., 2007).  
This heterogeneity in labor provision and payment arrears has the potential to create substantial differences in the effects of the program on child outcomes.  In the analysis below, we differentiate estimated effects by receipt of payments and the degree of intensity of participation in the program.
2.3 Access to the Other Food Security Program
The OFSP, which provides access to improved seeds, soil and water conservation, credit, livestock and extension services, represents an important complement to the PSNP within the broader Food Security Program.  In the design of the FSP, the PSNP was intended to protect households from asset depletion in response to economic shocks, but OFSP was implemented to facilitate asset accumulation and income growth.  However, the OFSP was a much smaller program than the PSNP in 2005-06, and access to its transfers varied significantly by region.  Access was best in Tigray, where 69 percent of households who had obtained public works employment under the PSNP also reported receiving support from at least one component of the OFSP.  In Amhara, 29 percent of PSNP beneficiaries received OFSP transfers.  Access to the OFSP was even lower in Oromiya and SNNPR with 12 and 20 percent of PSNP beneficiaries receiving services, respectively.  
3  The 2006 Food Security Program Survey and Data

The Food Security Program Survey, a detailed quantitative household and community survey, was fielded in June−August, 2006, for use in evaluating the effects of the PSNP on food security, household welfare and economic activity.  The FSP Survey sample is representative of woredas served by the PSNP in the four principal regions.  Within each region, the number of food-insecure woredas selected for the sample was proportional to the number of chronically food-insecure woredas in that region relative to the number of chronically food-insecure woredas in all four regions.  Within regional strata, woredas were selected with probability proportional to size (PPS) based on the estimated chronically food insecure population (beneficiaries).  The woredas were ordered geographically, in order to ensure geographic dispersion of the sample and to cover the range of agroecological conditions in each region.  In total, 68 out of 190 woredas were selected across the four regions.  Within each woreda, 2-3 kebeles were sampled proportional to size from a list of all kebeles implementing the PSNP, yielding 148 kebele in the sample.  Within each kebele, 1-3 villages or village groupings were selected as enumeration areas for household sampling.  From separate lists of PSNP beneficiary and nonbenficiary households in each kebele, 15 PSNP beneficiary households and 10 nonbeneficiary households were selected for the sample, resulting in a target sample of 3700 households.

The survey collected data on participation in the PSNP and the OFSP, and on a wide range of outcomes, including detailed modules on child school participation and child time allocation.  A shortcoming of the FSP survey for studying impacts of the PSNP is that this is a cross-sectional survey conducted 18 months after the PSNP began.  No pre-program data are available, and the intervention period is relatively short given some of the delays in implementation that occurred during the process of scaling up the program.  In the absence of a prior survey, we included a wide range of retrospective questions about household size and composition, assets, prior experiences with emergency assistance, and prior school participation.  These retrospective questions make it possible to control for some pre-program conditions and outcomes.  As we explain below, such data allow us to create matched comparisons of PSNP and non-PSNP beneficiaries based on pre-program characteristics.  

Another feature of the survey that affects interpretation of results is that the sample was designed to be representative of PSNP beneficiaries, and was not explicitly designed to evaluate the OFSP on its own.  However, it is possible to use the evaluation sample to measure the incremental effects of the OFSP on households already receiving public works.  The study does not consider the impact of direct support, in part because the direct support program is considerably smaller than public works.  In the evaluation sample, 85 percent of PSNP beneficiary households participated in public works, while 22 percent of households received direct support.  There is only a small amount of overlap in the two programs, with 7.4 percent of beneficiaries receiving both programs.  This suggests that omitting direct support beneficiaries from the estimates of the impact of public works is likely to contribute only a small amount of selection bias to the impact estimates.

4  The Evaluation Design and Methodology
4.1  How Evaluations Measure Impact
In order to estimate the effect of the PSNP and OFSP on schooling and child labor, it is necessary to construct an empirical ‘identification strategy’—a method for isolating causal effects that are a direct result of participating in the programs.  Developing such measures requires comparing outcomes for beneficiary households to the counterfactual, that is, what those outcomes would have been in the absence of the program.  The fundamental challenge in this and all evaluation studies is that the counterfactual cannot be directly observed.  As a result, we must construct a proxy for these counterfactual outcomes from data on a selected comparison group of nonbeneficiary households.
To better understand the process of constructing a comparison group, consider measuring the impact of the PSNP on school attendance, for example, as the difference in average attendance rates between representative samples of children in PSNP beneficiary households and those in nonbeneficiary households.  The problem with this approach is that nonbeneficiary households are likely to be systematically different from beneficiary households for reasons unassociated with the PSNP, but that also affect school attendance.  For example, nonbeneficiary households will be wealthier on average and may have more educated household heads.  The resulting impact estimate would be biased because the observed differences in school attendance are affected by the PSNP and by these other pre-program differences in household characteristics.   In the literature on program evaluation, this form of bias is commonly referred to as “selection bias.”  The two most important sources of selection bias include “program placement” bias, resulting from effective targeting of the program to poor communities and households, and self-selection bias, resulting from the fact that households that choose to participate in the program may be different than households with access to the program that choose not to participate.

To eliminate sources of selection bias, we must construct a comparison group from among nonbeneficiary households that was similar to PSNP beneficiaries before the program began.  The preferred approach to constructing such a comparison group is to randomly provide access to the program among similarly eligible households.  This approach eliminates selection bias because it guarantees that access to the program is not correlated with household characteristics, as it would be in a targeted program or one in which households may lobby for participation (Heckman, Ichimura and Todd, 1997).  On average, beneficiaries and nonbeneficiaries are very similar in a randomly allocated program.  This approach is most often feasible during the pilot phase of a program, when access to the program is limited, but it is more difficult in a fully scaled program. 

A “randomized” evaluation design was not possible for the PSNP because the program was implemented on a large scale entirely within the first year.  As a result, other “nonexperimental” evaluation methods had to be used.  For this evaluation, we use an evaluation method called “matching” that constructs a comparison group by matching beneficiaries to nonbeneficiaries based on observable child, household and community characteristics.

4.2  Measuring Impacts by Nearest Neighbor Matching

We estimated impacts of the programs using nearest neighbor matching (NNM).  NNM is a form of covariate matching in which the comparison group sample of nonbeneficiaries is selected based on similarity to the beneficiary sample in observable characteristics (Abadie et al., 2004; Abadie and Imbens, 2004).  NNM involves a series of empirical steps that are common to all matching methods: (i) identify a subset of nonbeneficiary households with statistically similar means of observable characteristics to beneficiary households; (ii) develop a measure of the distance between a beneficiary and selected nonbeneficiaries as a function of these observable characteristics to represent the similarity between observations; and (iii) construct impact estimates as the average difference in the outcome of each beneficiary and a weighted average of non-beneficiary outcomes, using the distance measure to construct the weights. Non-beneficiaries that are closer to the beneficiary observation (those representing a closer “match”) are more similar and receive higher weight.

Step (i) involves selecting a set of observable variables from the survey including mostly time invariant and pre-program child, household and community characteristics that are correlated with the probability of being in the program and with the outcome variable of interest.
  We check the model specification for the “balancing properties” of included covariates by testing equality of means of these observed characteristics between beneficiary and nonbeneficiary observations within intervals of the estimated propensity score from a probit model of the probability of being a beneficiary household.
For steps (ii) and (iii), NNM uses a multidimensional metric of the distance between values of the observable characteristics to estimate impacts as the weighted average difference in outcomes between beneficiaries and a fixed number of the nearest nonbeneficiaries.  

We also considered alternative specifications of the matching estimator, including propensity score matching (PSM).
  However, NNM is generally less restrictive in the sense that it is completely nonparametric, requiring no assumptions about the distribution of the error terms, as in the probit or logit models used for PSM.  Another strength of NNM is that expressions for analytical standard errors for the impact estimates are known, whereas PSM methods usually rely on bootstrapping to estimate the standard errors.
  This makes tests of significance of estimated effects using NNM easier to defend, and these estimates may be more efficient.
  
Previous studies have shown that matching methods provide reliable estimates of program impact provided that (1) the same data source is used for beneficiaries and nonbeneficiaries, (2) beneficiaries and nonbeneficiaries have access to the same markets, and (3) the data include meaningful X variables capable of identifying program participation and outcomes (Heckman, Ichimura and Todd, 1997, 1998).  Each of these criteria is satisfied in this study.  All data come from the 2006 FSP survey, with the samples of beneficiaries and nonbeneficiaries drawn from the same kebele to assure comparability of markets and local context.  The survey includes a detailed set of variables suitable for matching.
  We further improve the estimates by restricting the sample to children in households where there is substantial overlap in the density of the distribution of the propensity scores between treatment and comparison observations, or where the propensity score densities have “common support” (Heckman, Ichimura and Todd, 1997, 1998).  Although the propensity scores are lower on average for nonbeneficiaries than beneficiaries in targeted programs like the PSNP, there is often substantial overlap in the propensity score distributions because of resource constraints on program size and limitations in the precision of targeting on observables.  We improve the common support of the sample by dropping treatment or comparison observations at the upper and lower tails of the propensity score distributions where there is no overlap in distributions, with the refinement that five percent of these non-overlapping observations are kept if they come from the comparison group, in order to provide sufficient comparators for treatment observations at the minimum and maximum of the distribution.  

5.  The impact of the PSNP and OFSP on Schooling and Child Labor
5.1  Defining Food Security Program Participation
We consider impacts on three measures of participation in the Food Security Program that represent different intensities in involvement in the PSNP and OFSP.  Due in part to typical delays in program initiation, many households had lower participation in the PSNP than planned over the 18 month period captured through recall in the 2006 FSP survey.  This suggests that the average treatment effect—the mean impact of the program on children in households that had any participation in the PSNP—may be small.  As a result, we compare the average treatment effect to outcomes based a measure of program participation that better represents the design of the PSNP.  This second measure of program participation includes households in the treatment group only if they received at least half of the transfers suggested by the design of the program.  This allows us to address the question, what effects will the PSNP have on schooling and child labor if the program operates nearer to its intended level of intensity?  
We compare results for these two measures of PSNP participation to a third treatment group, households that participated in the PSNP who also received any transfers or services under the OFSP.  The OFSP provides productivity-enhancing transfers that may have different effects than the PSNP alone on household decisions regarding time allocation of children.  Because the OFSP plays an important role in fostering income growth in the design of the FSP, it is important to know whether this complementary set of transfers for PSNP beneficiaries leads to different effects on child welfare.  While income effects from participating in both the PSNP and OFSP on may be larger, OFSP transfers may induce a greater investment of child labor time into income-generating activities, suggesting that the net effect on child labor is undetermined and should be investigated empirically.  
More specifically, the three measures of program participation and the corresponding comparison groups are defined as follows.
Definition 1
The broadest treatment group considered includes all households that received any payment for undertaking work on PSNP-supported public works in the 12 month period before the FSP survey, from June 2005‑May 2006.  We refer to these households as PW-PSNP beneficiaries.  Under this definition of treatment, the comparison group comprises households that, during this period, either did not participate in the PSNP or may have participated in public works but did not receive any payment.  Households that received Direct Support are excluded from both the treatment and comparison groups.

Definition 2
A household is considered a treatment household if, in the period June 2005‑May 2006, it received cash or food transfers worth at least 90 birr per household member for work on public works under the PSNP.  At a wage of 6 birr per day, this is equivalent to the household supplying 15 days of work in public works per household member.  This represents half of the labor quota available to each household in the design of the PSNP.
  A household belongs to the comparison group if, in the same period, it was not a PSNP-supported public works participant, that is, it did not supply any work or receive any payments for public works activities.  Households that received Direct Support are excluded from both treatment and comparison groups.  

Definition 3

A household is considered a treatment household if, in the period June 2005‑May 2006, it received any payment for work on public works under the PSNP AND it received access to any component of the OFSP during this period (e.g., access to improved seeds, irrigation and water-harvesting schemes, soil and water conservation, credit, the provision of livestock or of chicks, crop production extension services, or had contact with a Development Agent).  We refer to these households as PW-PSNP-OFSP beneficiaries.  A household belongs to the comparison group if, in the same period, it was either a nonparticipant in the PSNP or, while listed as a PSNP participant, did not receive any payments for public works activities AND did not have access to any component of the OFSP.  Households that received Direct Support are again excluded from both treatment and comparison groups.
We define treatment group status for public works in the PSNP based on PW payments rather than PW labor time because we believe transfers received are probably more accurately recalled by respondents than hours worked and because it is these transfers that drive the positive effects of the program.  Because PW payment arrears were sometimes substantial, some households that should have received 90 birr or more per household member because they supplied at least half of their labor quota (15 days per household member) are not included in the treatment group under definition 2.  This suggests that potential negative impacts on child labor for the second treatment group may be smaller using this payment-based definition of PW participation than a definition based on PW labor time, so these estimates should be considered conservative.
For each definition of the treatment group, we restrict the period of consideration to the 12 months before the FSP survey and ignore any prior participation in the PSNP or previous food aid programs when defining treatment and comparison groups.  This approach is justified in part because the coverage of the program was very uneven during the first 6 or more months of implementation (before June 2005).  Including households that only received PSNP transfers during this initial period would inaccurately bias treatment effects downward because new beneficiaries of the PNSP should have remained in the program for three years.  Also, requiring that household participation include receipt of transfers in this early period would lead to very small sample sizes because many PSNP beneficiaries did not receive transfers from the program until June 2005 or later.  Another argument for excluding this initial period is that, at more than one year before the survey, recall about PSNP work activities and transfers during this period would be less reliable than in the later period.  
We acknowledge that this approach includes households in the comparison group that received PSNP transfers between January and June 2005, but not afterward.  Although this group is fairly small and received low mean transfers, including them in the comparison group contributes to a downward bias in estimated impacts.  However, we believe the potential bias is small and that it is better to keep these households in the comparison group to maintain statistical power to identify impacts.  This suggests that our estimated impacts are lower bounds and should be viewed as conservative.
Table 1 summarizes information about the treatment groups under each definition of program participation.  As expected, households in the second treatment group—those who received at least 90 birr per person in the value of transfers—supplied more labor days to PW on average than households in the first treatment group.  Households in the third treatment group worked a similar number of hours to those in group 2, which indicates that households who received OFSP transfers were more active in the PNSP than average PSNP beneficiaries.  
We also examined the indebtedness of households in the three treatment groups.  Table 1 shows that PSNP beneficiaries who also received OFSP transfers, those in group 3, were significantly more likely to have taken a loan in the past 12 months than beneficiaries of the other two treatment groups, who did not receive OFSP transfers.  The pattern of borrowing shows that group 3 households were significantly more likely than the other treatment groups to borrow for productive purposes, but not for consumption.  This is not surprising because credit was commonly provided through the OFSP.  However, these loans are fairly large, representing 64 percent of mean household monthly expenditure for all households in the survey and 50 percent of mean expenditure of joint PW-OFSP beneficiaries.  This suggests that these households were making meaningful investments in their farms or other businesses.  This would likely lead to increased demand for labor, unless the investments were in labor-saving technologies, which is not likely in this subsistence agricultural setting.

Table 1: Selected Characteristics of Treatment Groups
	Treatment Group
	Group 1
	Group 2
	Group 3
	Test equality of means

	
	Any PSNP transfers
	At least 90 birr per person in PSNP transfers
	Any PNSP transfers + OFSP transfers
	Group 1 v. Group 2
	Group 1 v. 
Group 3
	Group 2 
v. 
Group 3

	
	
	
	
	
	
	

	N households
	1655
	658
	535
	
	
	

	
	
	
	
	
	
	

	Mean household labor 
	105.0
	131.0
	133.5
	26.0***
	28.6***
	2.56

	     days on public works
	
	
	
	(4.64)
	(2.82)
	(0.25)

	Share of households with 
	34.2
	32.9
	42.2
	-1.34
	8.04***
	9.39***

	     outstanding debt (%)
	
	
	
	(0.77)
	(3.54)
	(3.88)

	Mean debt of consumption 
	42.7
	42.8
	47.1
	0.09
	4.36
	4.28

	     loans (birr)
	
	
	
	(0.01)
	(0.49)
	(0.46)

	Mean debt of production 
	159.1
	185.4
	382.0
	26.3
	222.9***
	196.7***

	     loans (birr)
	
	
	
	(1.03)
	(5.78)
	(5.47)


Notes:
Absolute value of t-statistics in parentheses, based on standard errors robust to clustering.

* significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.
5.2  Measures of School Participation and Child Labor
We examine the impact of being in each of the three beneficiary groups on school participation and on child labor provision across activities.  Our measure of school participation is an indicator for whether the child was attending school at the time of the FSP survey.  We use three measures of child labor that differentiate time devoted to various activities over the past 7 days.  These measures include hours worked on domestic chores (fetching water or firewood, cleaning, cooking or child care), hours worked in household agricultural income-generating activities (working on family farm, cattle herding, or working in other family business), and total hours worked across these two types of activities or for wages outside the household.

The age of children being considered is from 6-16 years old.  Work performed by children in this age range arguably constitutes child labor.  Moreover, this is the relevant age range for schooling.  Age 6 is the youngest age that a child can be enrolled in primary school in Ethiopia.  Also, a relatively large share of children at the top of this age range is still enrolled in school.  In the entire FSP sample, the share of children age 14-16 attending school was 54-55 percent, which is only slightly lower than for children age 11-13, who attend at a rate of 56-60 percent.
Within the 6-16 year old age group, we examine whether program impacts differ by gender and age of the child.  Effects may differ by gender because boys and girls may have different returns to education in the labor market and may have different opportunity costs of their labor time, either in domestic activities or in income-generating activities such as agriculture, a family business or off farm work.  Similarly, younger children, defined here as those age 6-10, may have different levels of productivity than older children, age 11-16, for certain tasks.  Also, the ability of the programs to affect school participation will depend on the age distribution of children already in school.  Once a child has dropped out of school, they are less likely to return in response to an income transfer, which could hamper the ability of the program to affect the schooling of older children.  However, because many children in Ethiopia start primary schooling late, it may still be possible to affect the school initiation of some children age 11-16 years or to keep children in this age group from dropping out.  
5.3 Impacts on school attendance
Tables 2-4 present the estimated impacts on child school attendance for the three beneficiary groups.  Table 2 reports the average impact of public works transfers on school attendance for all beneficiaries and, for comparison, shows the average school attendance rate by gender and age cohorts in nonbeneficiary households.
  The average school attendance rate for boys in the comparison group age 6-16 is only 41 percent.  The attendance rate is 24 percent for boys age 6-10, primarily because of delayed school entry, though it jumps to 57 percent for older boys in the comparison group.  The reported impact estimates based on nearest neighbor matching show no impact of the program on boys’ school attendance.  The estimated effect is a 6 percentage point increase in attendance for boys age 6-16 and 9 percentage points for boys 6-10, but neither estimate is significant.  For older boys, the estimated impact is small and negative, and is also insignificant.
For girls, estimates in Table 2 indicate that, in households that received any payment from public works under the PSNP, girls age 6-10 had a weakly significant 7 percentage point drop in school attendance rates on average as a result of the program.  The estimated impact on older girls age 11-16 is positive, but insignificant.  This suggests that intrahousehold substitution effects of labor time dominate the positive income effects of the program for younger girls, but not for older girls on average.

There is a large positive effect of the PSNP on boys’ schooling for households in the second treatment group, those that received at least 90 birr per household member from participation in public works.  Table 3 shows that, for boys age 6-16 in these households, the PSNP increased the school attendance rate by 19 percentage points compared to an average attendance rate of 41 percent for nonbeneficiaries.  Income effects were large enough for households in this group to improve average school attendance for all school-age boys.  Table 3 shows that most of this effect is driven by younger boys.  Boys age 6-10 in households in beneficiary group 2 had a significant 23 percentage point increase in school attendance as a result of the PSNP transfers.  For boys age 11-16, the estimated effect of PW transfers in beneficiary group 2 is much smaller and is insignificant.  These results show that, for households participating in public works enough to earn at least 90 birr per household member, the program had large income effects on boys’ schooling, particularly at the younger ages.

Table 2.
Average impact of public works transfers on school attendance
	
	Boys
	
	Girls

	Child age (years)
	Sample size
	Comparison group mean attendance rate 
	Impact


	
	Sample size
	Comparison group mean attendance rate
	Impact



	6-16
	1212
	0.41
	0.06
	
	1103
	0.41
	0.00

	
	
	
	(1.61)
	
	
	
	(0.02)

	6-10
	618
	0.24
	0.09
	
	918
	0.30
	-0.07*

	
	
	
	(1.16)
	
	
	
	(1.84)

	11-16
	509
	0.57
	-0.01
	
	431
	0.60
	0.10

	
	
	
	(0.20)
	
	
	
	(1.25)


NOTES:

1. Absolute value of z-statistics in parentheses based on analytical standard errors from NNM estimates.
2. * significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

The pattern of effects is quite different for girls in treatment group 2 than for boys.  The added intensity of program participation in this group appears to improve school attendance for older girls, but not for younger girls.  We estimate that PW transfers increased school attendance for girls age 11-16 years by 15 percentage points, though this effect is only weakly significant.  The size of the negative effect on younger girls (age 6-10 years) is similar to the average effect on young girls in treatment group 1, but the estimate is insignificant.  
Table 3.
Average impact of public works transfers of at least 90 birr per household member on school attendance
	
	Boys
	
	Girls

	Child age (years)
	Sample size
	Comparison group mean attendance 
	Impact


	
	Sample size
	Comparison group mean attendance
	Impact



	6-16
	716
	0.41
	0.19***
	
	613
	0.41
	-0.06

	
	
	
	(4.12)
	
	
	
	(1.43)

	6-10
	338
	0.23
	0.23***
	
	305
	0.32
	-0.08

	
	
	
	(3.77)
	
	
	
	(1.20)

	11-16
	312
	0.61
	0.06
	
	175
	0.63
	0.15*

	
	
	
	(0.95)
	
	
	
	(1.77)


NOTES:

1.
Absolute value of z-statistics in parentheses based on analytical standard errors from NNM estimates.
2.
* significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

Next we examine the combined impact of PW and OFSP transfers on the schooling of children in PSNP beneficiary households that also participated in the OFSP.  Table 4 shows that there was no significant effect of the two programs on schooling for boys or girls at any age.  Although households in this treatment group had similar intensity of labor time provided to PW as households in group 2 (see Table 1), the associated transfers did not improve school attendance for boys or girls in either age group.  This suggests that the additional transfers and services from the OFSP changed the allocation of time for boys and older girls to prevent improvements in their school participation.  This probably arises from a general increase in demand for household labor that is complementary to the productivity-enhancing transfers from the OFSP (including production credit, soil improvements, and access to inputs and livestock).  Where the income effect on boys’ schooling from PW transfers seems to dominate negative substitution effects in group 2, the income and substitution effects on boys’ schooling of combined transfers from PW and the OFSP in group 3 appear to cancel out.  We now examine the effects of these programs on measures of child labor to see if the evidence is consistent with these results on school attendance.

Table 4.
Average impact of public works and OFSP transfers on school attendance
	
	Boys
	
	Girls

	Child age (years)
	Sample size
	Comparison group mean attendance 
	Impact


	
	Sample size
	Comparison group mean attendance
	Impact



	6-16
	899
	0.47
	0.06
	
	827
	0.50
	-0.02

	
	
	
	(1.32)
	
	
	
	(0.55)

	6-10
	421
	0.31
	0.06
	
	480
	0.38
	-0.03

	
	
	
	(1.10)
	
	
	
	(0.62)

	11-16
	353
	0.62
	0.02
	
	274
	0.72
	0.00

	
	
	
	(0.40)
	
	
	
	(0.03)


NOTES:

1.
Absolute value of z-statistics in parentheses based on analytical standard errors from NNM estimates.
2.
* significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

5.4 Impacts on child labor
We find evidence that, on average, the Public Works program reduced child labor hours for some activities.  Table 5 shows that in beneficiary households that received any PW payment in the past 12 months (treatment group 1), boys age 6-16 years experienced an average reduction in agricultural labor of 2.87 hours per week, though this is weakly significant.  This effect represents 13.5% of mean agricultural labor hours worked by boys in the comparison group.  Among younger boys, the program lead to a weakly significant reduction in time devoted to domestic chores of 1.2 hours per week.  We find no similar effect on older boys.  There is also no effect on girls’ child labor time on average or on labor provided by young girls age 6-10, though girls this age had a 7 percentage point reduction in school attendance rates (Table 2).  However, older girls experienced a reduction in total labor time of 5.29 hours per week, or 15.9% of labor time supplied by girls that age in the comparison group.  This is consistent with the positive estimated effect on school attendance for girls in this age group (Table 1), though that effect is not significant.
Table 5.
Average impact of public works transfers on child labor
	
	Boys
	
	Girls

	Hours worked by activity


	Comparison group mean hours worked 
	Impact


	
	Comparison group mean hours worked
	Impact



	
	
	
	
	
	

	Age 6-16
	
	
	
	
	

	Domestic chores
	8.29
	0.38
	
	16.00
	1.23

	
	
	(0.61)
	
	
	(1.22)

	Agriculture
	21.32
	-2.87*
	
	12.91
	-1.43

	
	
	(1.81)
	
	
	(1.21)

	Total hours worked
	29.61
	-2.33
	
	28.73
	-0.35

	
	
	(1.40)
	
	
	(0.25)

	Age 6-10
	
	
	
	
	

	Domestic chores
	6.86
	-1.20*
	
	12.80
	1.00

	
	
	(1.78)
	
	
	(0.89)

	Agriculture
	17.87
	-3.07
	
	11.37
	-0.01

	
	
	(0.91)
	
	
	(0.01)

	Total hours worked
	24.73
	-4.28
	
	24.03
	0.79

	
	
	(1.25)
	
	
	(0.50)

	Age 11-16
	
	
	
	
	

	Domestic chores
	9.69
	0.06
	
	20.70
	-1.63

	
	
	(0.04)
	
	
	(0.47)

	Agriculture
	24.69
	-1.69
	
	12.52
	-3.32

	
	
	(0.52)
	
	
	(1.14)

	Total hours worked
	34.35
	-1.57
	
	33.25
	-5.29*

	
	
	(0.48)
	
	
	(1.87)

	
	
	
	
	
	


NOTES:

1. Sample sizes:  boys 6-16: n = 1212; girls 6-16: n = 1103; boys 6-10: n = 618 ; girls 6-10: n = 918; boys 11-16: n = 509 ; girls 11-16: n = 431.
2. Total hours worked includes a small amount of wage employment outside household agriculture.
2.
Absolute value of z-statistics in parentheses based on analytical standard errors for NNM estimates.
3.
* significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

For households in treatment group 2 receiving larger PW transfers, the effects on child labor shown in Table 6, support some of the previous results on school attendance.  Boys age 6-10 from households in this beneficiary group, who showed dramatic increases in school attendance (Table 3), also reduced time devoted to domestic chores by 2.42 hours per week and reduced total labor hours by 4.7 hours per week, though the latter effect is only weakly significant.  For all boys age 6-16 years in this group, the estimated effects on child labor time are negative, but insignificant.  There is no significant effect on girls’ labor time in treatment group 2, though the estimated effects are negative for older girls who experienced an increase in school attendance (Table 3).
Table 6.
Average impact of public works transfers of at least 90 birr per household member on child labor

	
	Boys
	
	Girls

	Hours worked by activity


	Comparison group mean hours worked 
	Impact


	
	Comparison group mean hours worked
	Impact



	
	
	
	
	
	

	Age 6-16
	
	
	
	
	

	Domestic chores
	7.65
	-0.50
	
	16.46
	-0.03

	
	
	(0.48)
	
	
	(0.02)

	Agriculture
	21.77
	-2.18
	
	12.20
	1.17

	
	
	(1.17)
	
	
	(0.71)

	Total hours worked
	29.44
	-2.66
	
	28.65
	0.83

	
	
	(1.36)
	
	
	(0.44)

	Age 6-10
	
	
	
	
	

	Domestic chores
	7.11
	-2.42**
	
	12.88
	0.23

	
	
	(2.00)
	
	
	(0.11)

	Agriculture
	20.36
	-2.28
	
	13.02
	1.15

	
	
	(0.89)
	
	
	(0.49)

	Total hours worked
	27.44
	-4.70*
	
	25.90
	1.28

	
	
	(1.73)
	
	
	(0.52)

	Age 11-16
	
	
	
	
	

	Domestic chores
	7.81
	0.74
	
	21.94
	-0.16

	
	
	(0.50)
	
	
	(0.05)

	Agriculture
	23.37
	-2.38
	
	10.37
	-1.20

	
	
	(0.87)
	
	
	(0.40)

	Total hours worked
	31.80
	-2.26
	
	32.50
	-1.94

	
	
	(0.85)
	
	
	(0.44)

	
	
	
	
	
	


NOTES:

1.
Sample sizes:  boys 6-16: n = 716; girls 6-16: n = 613; boys 6-10: n = 338; girls 6-10: n = 305; boys 11-16: n = 312; girls 11-16: n = 175.

2.
Absolute value of z-statistics in parentheses based on analytical standard errors for NNM estimates.
3.
* significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

When PW transfers are combined with OFSP transfers designed to increase agricultural productivity, the effects on child labor depend critically on the gender of the child.  As shown in Table 7, young boys in this beneficiary group benefit from a reduction in time spent doing domestic chores of 2.78 hours per week.  However, girls in these households increase time for domestic chores by three or more hours per week depending on the age group.  Also, girls age 6-10 increase total labor hours by 4.48 hours per week.  
Table 1 shows that households in this beneficiary group supply similar labor time in Public Works as households in beneficiary group 2, but girls in this group provide significantly more child labor time and more total labor time.  Compared to beneficiary group 2, boys in group 3 enjoy a similar reduction in time spent doing domestic chores. However, they do not experience a comparable reduction in total labor time, apparently because they spend more time in agriculture than their counterparts in group 2.  Combining results from Tables 6 and 7, we see that the additional labor demand induced by transfers from the OFSP induces girls to do more domestic chores while boys do less.  Girls age 6-10 years increase their total labor time, while boys that age forgo a reduction in total labor time experienced by boys in beneficiary group 2 because they supply more agricultural labor.
This result is supported by the evidence from Table 1 that households in beneficiary group 3 are more likely to carry outstanding debt and have significantly larger debt for production loans than beneficiaries in groups 1 or 2.  In this agricultural setting in Ethiopia, it is likely that these loans are used to finance labor-intensive activities.  This results in increased demand for labor and greater pressure for improvements in household productivity to repay the loans in the future.  However, it is interesting that the corresponding substitution effects on child labor increase girls’ labor time, while boys appear at least partially shielded from these effects. 
Table 7.
Average impact of public works and OFSP transfers on child labor

	
	Boys
	
	Girls

	Hours worked by activity


	Comparison group mean hours worked 
	Impact


	
	Comparison group mean hours worked
	Impact



	
	
	
	
	
	

	Age 6-16
	
	
	
	
	

	Domestic chores
	6.33
	-0.44
	
	16.25
	3.03**

	
	
	(0.36)
	
	
	(2.34)

	Agriculture
	22.44
	1.74
	
	11.19
	0.45

	
	
	(1.01)
	
	
	(0.28)

	Total hours worked
	28.96
	0.81
	
	27.51
	3.03

	
	
	(0.42)
	
	
	(1.58)

	Age 6-10
	
	
	
	
	

	Domestic chores
	5.50
	-2.78*
	
	12.50
	3.16**

	
	
	(1.81)
	
	
	(2.11)

	Agriculture
	20.61
	2.72
	
	10.38
	1.51

	
	
	(1.05)
	
	
	(0.72)

	Total hours worked
	26.08
	-0.11
	
	22.90
	4.48*

	
	
	(0.04)
	
	
	(1.95)

	Age 11-16
	
	
	
	
	

	Domestic chores
	7.03
	2.28
	
	20.95
	3.56

	
	
	(1.56)
	
	
	(1.40)

	Agriculture
	25.11
	3.18
	
	10.18
	-0.30

	
	
	(1.13)
	
	
	(0.10)

	Total hours worked
	32.65
	4.25
	
	31.35
	2.53

	
	
	(1.50)
	
	
	(0.65)

	
	
	
	
	
	


NOTES:

1.
Sample sizes:  boys 6-16: n = 899; girls 6-16: n = 827; boys 6-10: n = 421; girls 6-10: n = 480; boys 11-16: n = 353; girls 11-16: n = 274.

2.
Absolute value of z-statistics in parentheses based on analytical standard errors for NNM estimates.
3.
* significant at the 10 % level; ** significant at the 5% level; *** significant at the 1% level.

6. Implications 
Social protection programs often aim to improve child welfare through positive effects of increased household income on greater school participation and reductions in child labor.  However, public works programs such as the one in the PSNP also increase demand for household labor time, which may undermine these goals as children are needed to substitute for other labor sources in the household.  This chapter provides rare evidence of the impact of public works on child school attendance and child labor, using data from the first round of Ethiopia’s Food Security Program Survey.  

We find that participation in public works under the PSNP has no beneficial effects on school attendance on average.  There are no improvements in average attendance rates for boys and attendance rates fall for girls age 6-10.  However, there are significant reductions in child labor hours for public works participant households on average, leading to reduced child labor time in agriculture for boys and lower total labor hours for girls age 11-16 years.  Restricting the beneficiary sample to households that earned at least 90 birr per household member shows that the program is much more effective at improving child welfare when payments are near the level intended in the program design.  School attendance rates increase substantially for boys on average, for young boys age 6-10 years, and (weakly) for girls age 11-16 years.  Also, child labor supply falls for younger boys in this group, while older girls are unaffected.  When considering OFSP transfers joint with participation in public works, we found no effects on child school attendance, but mixed results on child labor for boys and girls.  Girls had substantial increases in hours worked, while young boys enjoyed fewer domestic work hours.  However, while young boys from households with similar levels of participation in the public works experienced a decrease in total labor hours, young boys from households also receiving OFSP transfers had no reduction in total labor hours relative to the comparison group, probably because of increased time spent in agriculture.
These results provide encouraging evidence that a public works program could improve child schooling and reduce child labor provided that the transfers are large enough.  The PSNP, as implemented, has weak effects on these measures of child welfare on average, but strong impacts on household receiving close to the intended level of transfers.  Adding the labor intensive work that accompanies OFSP transfers has no impact on education but mixed effects on child labor.  While there is a strong desire to use the public works institutions to support the conservation and other activities fostered by the OFSP, it may be necessary to increase the size of PSNP payments or to target households with older members to avoid creating negative impacts on child labor in these households.
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� Large scale public works projects are ongoing in South Africa, Ethiopia, India and Argentina.  Smaller public works projects are also operating in Malawi (Chirwa, Zgovu and Mvula, 2008).  In South Africa, the Community Based Public Works Program created 130,000 jobs from 1998-2004.  South Africa’s Expanded Public Works Program plans to create 1 million jobs from 2005-2010 (Government of South Africa, 2008).  In Ethiopia, transfers from public works projects under the Productive Safety Net Program benefit more than 6 million individuals.  India’s much studied Maharastra Employment Guarantee Scheme was scaled up starting in 2006 under the National Rural Employment Guarantee Act.  NREGA projects are now operating in every district in India, reaching millions of households.  Argentina’s Plan Jefes program employed 1.42 million workers as of January 2006 (World Bank, 2006).


� The provision of public works transfers in cash in some areas was a departure from previous public works programs operated as emergency relief, which always paid participants with food.  In 2005, roughly half of the woredas operating the PSNP planned to pay beneficiaries in cash rather than food.  Cash payments were most common in SNNPR, where food markets are considered more reliable.  In Tigray, payments were primarily in food, while in Amhara and Oromiya, there was more balance in use of the two modalities.  In some areas, cash payments were less popular with local officials and beneficiaries; roughly 10 percent of woredas reverted from cash to food payments during the early months of the PSNP. In 2008, cash payments were increased to 8 Birr/day.


� Public works projects are usually conducted during the six month period of limited agricultural activity from January-June in order to provide a source of labor demand during this slack period.


� This measure of the length of the lean season is a measure of food insecurity commonly used in Ethiopia.


� The required sample size was determined by power calculations in which we sought a sample that gives an 80 percent chance (the power of the test) of rejecting the null hypothesis of zero change in the share of chronically food-insecure (CFI) households at the five percent level of significance, against an alternative hypothesis of a 10 percentage point reduction in CFI household prevalence.  These calculations also assume that the sample is clustered at the woreda level.  


� These approaches to impact evaluation rely on two assumptions about the data and the model.  The first is that, after controlling for all pre-program observable household and community characteristics that are correlated with program participation and the outcome variable, nonbeneficiaries have the same average outcome as beneficiaries would have had if they did not receive the program.  The second assumption is that for each beneficiary household and for all observable characteristics, a comparison group of nonbeneficiaries with similar observable variables exists.


� Pre-program household characteristics such as asset holdings and household demographics were collected through retrospective questions in the household questionnaire of the FSP survey.


� In propensity score matching, a probit model is estimated to predict the probability of participating in the program, the “propensity score,” as a function of observable characteristics using the sample of beneficiaries and similar nonbeneficiaries from step (i).  The distance measure in step (ii) is the difference in propensity scores between a beneficiary and a nonbeneficiary observation.  


� See Abadie and Imbens (2004) for a discussion on the limits of using bootstrapped standard errors with PSM.  


� In our models, impact estimates based on PSM were usually similar in magnitude to the NNM estimates, but were less precisely measured.


� The control variables used for the matching analysis include measures of child age and gender; household head age, gender and schooling;  household size and other demographic characteristics; asset levels before the programme; distance to markets; indicators of social networks; exposure to economic shocks in the two years before the PSNP; and controls for unobserved woreda-level effects.


� We considered an alternative to this definition under which a treatment household was one that had received all benefits it was intended to receive, 180 birr per household member per year.  However, the samples were not large enough to estimate the impact of the PSNP under this definition.


� Mean hours worked for wages outside the household were a small share of total child labor hours.


� Comparison group mean attendance rates are unconditional means for children in the relevant age-gender cohort from nonbeneficiary households.  
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