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[bookmark: _Toc234126224]Executive Summary
This report examines the impact of two dimensions of the Government of Ethiopia’s Food Security Program: transfers received from undertaking Public Works employment in the context of the Productive Safety Nets Program (PSNP) and access to services provided by the Other Food Security Program.
It draws on longitudinal (panel) household and community data on a sample of 3,467 households in 68 woredas where the PSNP is active. These are located in Tigray, Amhara, Oromiya, and the Southern Nations, Nationalities, and People’s Region (SNNPR). Both PSNP beneficiaries and non-beneficiaries were included in these surveys. Two rounds of data, collected in 2006 and 2008, are used.
The dominant economic event in Ethiopia that occurred between 2006 and 2008 was the massive rise in food prices. In localities covered by this survey, cereal prices rose dramatically. However, the magnitude of this rise differed by region and crop. The lowest price rise is found for maize in Tigray, which increased by “only” 75.3 percent over this two-year period. The highest price rise is for maize in SNNPR, which increased by 186.7 percent. As a result of these price rises, by May 2008, cash wages being paid to Public Works participants in SNNPR purchased only 1.4 kg of maize, a 62-percent decline in purchasing power over an 18-month period.
More than half the surveyed households reported being affected by drought in 2008, a slightly higher percentage than that reported in 2006. But while the prevalence of drought shocks remains similar over time, their regional distribution changed dramatically. The proportion of households reporting drought shocks fell by more than half in Tigray, while nearly doubling in Amhara and SNNPR. There was a modest rise in reports of other climatic shocks, but this occurs fairly evenly across the sample.
Matching methods are used to estimate impact. This involves constructing comparison groups that match PSNP beneficiaries to non-beneficiaries based on observable household and community characteristics. Doing so produces, conditional on several statistical assumptions, an unbiased “like-with-like” comparison of beneficiary households and non-beneficiaries. 
In considering these results, there are two caveats that should be noted. It is not possible to assess the impact of new assets constructed by the PSNP program. Because they are community assets, they potentially provide a flow of benefits to PSNP and non-PSNP households alike within the same community. Assessing their impact requires a sample of households in areas served and not served by the PSNP and this is not available. Second, the report does not consider the impact of transfers received as part of the Direct Support component of the PSNP. There are few households receiving these transfers, which are low in value, thus making it difficult to apply matching methods. 
Against the background of rising food prices and widespread drought, participation in the public works component of the PSNP (defined as receipt of at least 100 birr in payments over the first five months of 2006, 2007, and 2008) has modest effects. It improves food security by 0.40 months and increases growth in livestock holdings by 0.28 Tropical Livestock Units (TLU). It improved the resilience of households as measured by their ability to raise funds in an emergency. Relative to non-beneficiaries, beneficiary households perceive that their welfare has improved. However, it also led to an increase of 4.4 percentage points in the likelihood that a household is forced to make a distress asset sale. 
These aggregate results, however, mask important differences within the sample of beneficiary households.
Program impacts on asset accumulation are greater when higher levels of transfers are received and when participants have access to both the PSNP and the OFSP. On average, households receiving high levels of transfers (defined as more than 900 birr over the first five months of 2006, 2007, and 2008) had a 14.3 percent higher growth rate in the value of their livestock holdings. High levels of transfers and access to the OFSP improved food security between 2006 and 2008 by 0.45 months. Results from the baseline evaluation fielded in 2006 showed that access to the PSNP and OFSP improved food security by 0.36 months, thus giving a combined impact of an improvement in food security of 0.81 months since the introduction of the program.
An ongoing operational concern is difficulty in making regular payments to beneficiaries. This has complex consequences. Households receiving more than 900 birr but receiving transfers irregularly save a larger fraction of their transfers in the form of livestock than do households receiving the same amount but on a more regular basis. However, households with irregular transfers are more likely to report distress sales and report a much lower improvement in self-perceived welfare. 
Payment for at least 10 days work per month in the three months prior to the 2008 survey (specifically, the receipt of at least 80 birr in March, April, and May 2008) improved food security, even though food prices were rising dramatically at the time. These households experienced, relative to control households, a 19.2-percent higher growth rate in caloric acquisition and higher growth in livestock holdings.
The PSNP does indeed act as a safety net. Restricting the treatment group to households that received at least 10 days work per month in the three months prior to the 2008 survey and reported being affected by drought, we see that program participation increases the growth rate of caloric acquisition (relative to non-beneficiaries) by 30 percent, while increasing livestock holdings by 0.62 TLU.
Receipt of Public Works transfers crowds out private transfers unless these transfers are received irregularly, in which case they crowd in private transfers. The magnitude of this crowding out or crowding in is modest, equivalent to two to four days work on the PSNP.
There is no meaningful evidence that participation in Public Works employment has a disincentive effect on household labor employed in nonfarm own-business activities, wage employment, or work on the family farm.
Access only to public works transfers, or only to specific OFSP packages of services such as irrigation or seeds, had no effect on agricultural productivity as measured by wheat or maize yields. By contrast, households where both public works transfers and these OFSP services were received saw large increases—over 200 kg/ha—in wheat and maize yields. 
In the Amhara-HVFB woredas, participation in public works increased the number of months of food security over the past 12 months by 0.40 months from 2005-2008. Also, households receiving at least 1,200 birr in transfers during 2007-2008 experienced sizeable growth in livestock holdings equal to 0.365 Tropical Livestock Units from 2006-2008. Participation in public works in the Amhara-HVFB woredas also led to increased area under crop production and lower probability of using hired or exchange labor, probability of using fertilizer, and improved seeds. The impact on area under cultivation was even greater for households receiving only OFSP agricultural productivity enhancing services or those households engaged in public works and OFSP productivity enhancing services. Households receiving OFSP productivity enhancing services also had higher probability of using fertilizer and improved seeds. These patterns of effects on agriculture varied by crop grown.  
There was no evidence that participating in public works in Amhara-HVFB woredas improved child anthropometric status. The preferred estimates showed no improvement in average height-for-age, weight-for-height, or weight-for-age Z-scores nor in prevalence of stunting, wasting, or low WAZ from 2005-2008.
Taken altogether, these results provide a modestly positive view of the impact of public works transfers and access to the OFSP. When households receive reasonably high levels of transfers, when these transfers are predictable, and when they also receive access to OFSP services designed to improve farm productivity, food security improves, asset growth is faster, and yields rise. The improvement in food security is less than expected but arguably asset growth is higher than expected. The program does act as a safety net provided transfers are reliable. By contrast, unpredictable levels of transfer have less positive impacts and the uncertainty of their receipt forces households to be more likely to make asset distress sales. Increasing transfers to beneficiaries, making them more predictable, and continuing to strengthen the links to productive components of the OFSP will further improve the impact of the FSP.

[bookmark: _Toc188177118]
[bookmark: _Toc234126225]1.  Introduction
Chronic food insecurity has been a defining feature of the poverty that has affected millions of Ethiopians for decades.  The vast majority of these extraordinarily poor households live in rural areas that are heavily reliant on rainfed agriculture and thus, in years of poor rainfall, the threat of widespread starvation is high.  Since the 1983‑84 famine, the policy response to this threat has been a series of ad hoc emergency appeals for food aid and other forms of emergency assistance.  While these have succeeded in averting mass starvation, especially among the asset-less, they have not banished the threat of further famine and they 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).  Further, the ad hoc nature of these responses meant that the provision of emergency assistance—often in the form of food-for-work programs—was not integrated into ongoing economic development activities (Subbarao and Smith 2003).  Following the severe 2002 drought, the Government of Ethiopia and a consortium of donors embarked on the development of a new form of safety net that would seek to redress the limitations.  This 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 operates in 262 woredas that had been significant recipients of food aid between 2002 and 2004.  The PSNP operates as a safety net, targeting transfers to poor households in two ways, through Public Works (PW) and Direct Support (DS).  Public works, the larger of the two components of the PSNP, pays beneficiaries selected by the community for work they undertake on labor-intensive projects that build community assets.  Participants are paid in-kind, three kilograms of cereals (usually maize) or in cash. Direct support is provided to labor-scarce households including those whose primary income earners are elderly or disabled in order to maintain the safety net for the poorest households who cannot participate in public works.  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 (Ethiopia 2004).
This report assesses the impact of the PSNP with particular attention paid to the impact of the receipt of PW transfers and the complementarities between these and access to services provided by the OFSP. In so doing, it builds on earlier reports by Gilligan, Hoddinott, and Taffesse (2008, 2009) and Gilligan et al. (2007). These used data from a survey fielded in 2006 to examine process issues, targeting, transfer levels, and linkages among program components and its impact.  These papers showed that while considerable progress had been made on process and targeting, transfer levels were lower than anticipated and there was limited overlap with the OFSP. Households receiving Public Works transfers and OFSP services had higher levels of food security, though they had not accumulated significantly more assets than comparable households not receiving transfers. 
There are two important limitations of this earlier work. They were based on data that was collected when the program had only been operational for 18 months.  Second, because there was no data collection before the start of the PSNP, it was not possible to measure changes in most outcome variables and the set of pre-PSNP household and community characteristics used to construct comparable groups of beneficiaries and non-beneficiaries had to be collected through recall.  Measuring impacts on changes in outcomes is generally preferred because such estimates have lower bias.  This report, which uses data from the resurvey that was conducted in 2008, addresses these issues. It gives insights into the longer-run effects of the transfers from Public Works received under the PSNP. At the same time, it reduces potential bias in the impact estimates by combining matching techniques with difference-in-difference methods on changes in outcomes to control for unobserved differences between the beneficiary and comparison groups.
The report begins by describing the data available to us and the methods used to assess impact.  We then briefly the principles underlying our approach to impact evaluation, review the treatment definitions and describe the outcomes before turning to the results themselves. 
[bookmark: _Toc156885852][bookmark: _Toc234126226]2.  The 2006 and 2008 Ethiopian Food Security Surveys
This analysis is based on longitudinal quantitative survey data collected at the household and locality levels. These data were collected in the four major regions covered by the Food Security Program; from north to south these are Tigray, Amhara, Oromiya and SNNPR. The first survey was implemented in June-August 2006 with the bulk of the interviewing conducted in July. The follow-up survey was implemented in June and early July 2008 so differences between rounds due to seasonality considerations should not be large.  
[bookmark: _Toc156885856]The design of the 2006 Food Security Survey sample was based on power calculations conducted to determine the minimum number of sample enumeration areas and households needed to be able to identify impacts of the Food Security Program.[footnoteRef:2]  We used the share of chronically food insecure (CFI) households as the outcome for the power calculations. The sample is clustered at the woreda level, the administrative unit at which program participation is assigned.  Woredas were randomly sampled proportional to size (PPS) from a list of 153 chronically food insecure woredas stratified by region; 19 woredas were sampled in Oromiya and SNNPR, 18 in Amhara and 12 in Tigray.[footnoteRef:3]  Within each woreda, sample kebele serving as Enumeration Areas were randomly selected from a list of kebele with active Productive Safety Net Programmes (PSNP). The sample has two kebeles or enumeration areas (EA) per woreda in Amhara, Oromiyia, and SNNPR and three EAs per woreda in Tigray. Within each EA, 15 beneficiary and 10 non-beneficiary households were sampled from separate lists for each group, yielding a sample of 25 households per EA. This yielded a sample of 146 EAs and, because a few sampled households were not interviewed, a sample of 3,688 households. [2:  See Gilligan et al. (2007), for a complete description of the baseline sample and the survey instruments.]  [3:  Woredas receiving assistance from USAID resources were excluded from this list.] 

The survey instrument consisted of two parts: (1) A community questionnaire that includes a set of questions administered to local community leaders within the sample EAs and a survey of local market prices; and (2) A household questionnaire. These instruments were designed to: (i) capture the impact, outcome, output and process indicators identified in a Log Frame (dated February 2006) associated with the Food Security Program (FSP); (ii) capture information that would permit the assessment of impact using matching techniques, while accounting for behavioral responses by households and design features that might affect the impact of the FSP on these indicators; and (iii) draw from survey instruments that were extensively pilot tested and implemented to collect useful data. The household questionnaire had seven modules covering basic household characteristics; land use, crop production and related agricultural activities; assets; income apart from own-agricultural activities and credit; access to the Productive Safety Nets and Other Food Security Programs; consumption; and health, illness, shocks and poverty perceptions.
EFSS 2008 re-interviewed the same households surveyed in 2006. The survey instruments were nearly identical to those used in 2006 so as to maximize comparability across the two rounds. Questions on time invariant characteristics were dropped, a few additional questions on program operations were added and an anthropometry module was also included. Attrition was relatively small. A total of 137 households (or 3.7 percent of the baseline sample) attrited, a third of which were concentrated in two EAs that could not be re-surveyed. Therefore, the EFSS2008 resurveyed 3,551 households in 146 EAs. In addition, as part of initial data cleaning, we investigated the quality of the tracing and re-interviewing of households by comparing demographic, land, and housing quality variables across rounds.  We identified 78 households that appeared to not match the household interviewed in 2006 and these too were dropped from the sample. Overall attrition, therefore, is 6.0 percent. Apart from Oromiya (where two EAs were not re-surveyed and attrition is 10.5 percent), attrition is similar across regions. Further, there is little difference in attrition by beneficiary status.



[bookmark: _Toc234126227]3. Descriptive Statistics
It is helpful to begin with some statistics that describe the context within which the FSP operated, trends in outcomes of particular interest to the program, and some critical features of program design and implementation.
[bookmark: _Toc234126228]3.1 Contexts
The dominant economic event in Ethiopia that occurred between 2006 and 2008 was the dramatic rise in food prices. While there is considerable debate as to why prices rose as much as they did, it is reasonable to believe that global, national, and subnational factors all played a role.  Figures 1a-1d show how the price of two staple crops consumed by households in the FSS’s—maize and wheat—changed over this period. Using the consumer price data collected as part of the community survey, these figures show that both rise dramatically in price but the magnitude of this rise differs by region and crop. The lowest price rise is found for maize in Tigray which increases by “only” 75.3 percent over this two-year period. The highest price rise is maize in SNNPR which increases by 186.7 percent. These figures also show that the rise in these prices was much more rapid than the rise in asset prices, as reflected in prices for oxen, cows, and sheep. Apart from Tigray, food prices rise much more rapidly than the wages paid for agricultural labor. This raises an important issue of the relationship between the cash wage paid to Public Works participants. This was set at 6 birr/day between 2005 and 2007 and 8 birr/day in 2008. Figure 2 shows, for SNNPR, how the purchasing power of this cash wage evolved between 2007 and 2008.  In January 2007, in the localities surveyed in the EFSS, prices averaged just under1.5 birr/kg with the result that the PSNP cash wage purchased just over 4 kg of maize. Food prices gently rose over the first six months of 2007 so while the purchasing power of the cash wage declined it remained – in purchasing power terms – higher than the wage paid in-kind. While the cash wage was increased at the beginning of 2008, this was not nearly enough to offset the dramatic rise in grain prices. By May 2008, cash wages being paid to Public Works participants purchase 1.4 kg of maize, a 62 percent decline in purchasing power.


[bookmark: _Toc234127770]Figure 1a:  Price changes, Tigray: 2006‑2008


[bookmark: _Toc234127771]Figure 1b:  Price changes, Amhara: 2006‑2008



[bookmark: _Toc234127772]Figure 1c:  Price changes, Oromiya: 2006‑2008


[bookmark: _Toc234127773]Figure 1d:  Price changes, SNNPR: 2006‑2008



[bookmark: _Toc234127774]Figure 2:  Ratio of cash wage to maize prices, SNNPR


Covariate and idiosyncratic shocks are a fact of life in rural Ethiopia. Dercon, Hoddinott and Woldehanna (2005) show that climatic and illness shocks have the most pernicious effects on livelihoods and so, in Figures 3 and 4, we assess the prevalence of these as well as other shocks in 2006 and 2008.[footnoteRef:4] Figure 3 looks at climatic shocks: household self-reports of being affected by drought, flooding and other climatic shocks (frost, erosion, pests and crop or animal diseases). Two features emerge. First, while the prevalence of drought shocks remains similar over time, their regional distribution changes dramatically. Most notably, the proportion of households reporting drought shocks falls by more than half in Tigray while nearly doubling in Amhara and SNNPR. Second, there is a modest rise in reports of other climatic shocks but this seems to occur fairly evenly across the whole sample. Figure 4 reports the prevalence of input shocks (defined in terms of difficulty in accessing because of their price or their availability) and the proportion of households indicating that they were affected by death or illness. What is striking here is the increase in the reporting of input shocks particularly in Tigray, Amhara and SNNPR. [4:  Specifically, respondents were asked to identify events that led to a serious reduction in their asset holdings, caused household income to fall substantially or resulted in a significant reduction in consumption.] 



[bookmark: _Toc234127775]Figure 3:  Prevalence of climatic shocks, by region and year


[bookmark: _Toc234127776]Figure 4:  Prevalence of input, death, and illness, by region and year


[bookmark: _Toc234126229]3.2 Trends in Selected Outcomes
Rising food prices, falling (in real terms) asset prices, widespread drought shocks and increasing difficulties in accessing inputs hardly make for a benign environment. Given this, what were the trends in outcomes of particular interest to the Food Security Program such as food security, assets and productivity? 
In the 2006 and 2008 surveys, households reported the number of months, out of the preceding 12 months, that they had “no problems satisfying the food needs of the household.” The difference between this number and 12 is what is called the food gap.  Increases in value are indicative of improvements in household food security. A strength of this measure is that it refers to a long time period, encompassing periods where food may be readily available and when it may be scarce. A weakness is that it is both a recall and perceptual measure and biases in these will affect how it is reported. Figure 5 reports the number of months that households report being food secure in the 12 months preceding the 2006 and 2008 surveys. The data are reported for households that did not receive any PSNP benefits between 2006 and 2008, those that reported receiving transfers for public works employment and all sampled households.[footnoteRef:5] While food security declines between 2006 and 2008 for all households—not surprisingly given the trends described above, this disguises different trends. Non-beneficiary households report that their food security falls by more than half a month. Households receiving Public Works transfers report no change in their food security status. [5:  Households reporting receiving Direct Support payments are not listed here; data for these households are found in Gilligan et al. (2009).] 

In the 2006 and 2008 surveys, households were asked about the amount of their livestock holdings and the value of their animals. Since livestock are the principle means by which households in these localities can accumulate wealth, these data provide a good indication of asset accumulation or dissaving by sampled households. Figure 6 reports trends in livestock holdings as measured in Tropical Livestock Units (TLU).[footnoteRef:6] Not surprisingly given the targeting of the PSNP, non-beneficiaries have higher livestock holdings than Public Works participants. Both see their livestock holdings growing over time but the pattern of growth is slightly different. For non-beneficiaries, these increase between 2006 and 2007, then fall slightly in 2008. Public Works beneficiaries see their livestock holdings rise from 2006 to 2007 before leveling off, but not falling, in 2008.  [6:  TLU equal one for cattle, horse and mules, 0.15 for sheep and goats, 0.005 for poultry, 0.65 for donkeys and 1.45 for camels (Ramakrishna and Demeke 2002).] 



[bookmark: _Toc234127777]Figure 5:  Months, food secure, by beneficiary status


[bookmark: _Toc234127778]Figure 6:  Total Livestock Units, by year and beneficiary status



Production of the four principal crops—maize, wheat, barley, and teff—grown by households in this sample is reported in Table 1. Note that in order to minimize the impact of outliers, we report medians in this table. Given the adverse climatic conditions described above, it is not surprising to see yields fall between 2006 and 2008. Because acreage remains largely unchanged, production of all crops falls.
[bookmark: _Toc234126679]Table 1: Crop production, by crop and year
	Crop
	
	Production
	Area planted
	Yield

	
	
	(kilograms)
	(hectares)
	(kilograms/hectares

	Maize
	2006
	129
	0.19
	800

	
	2008
	100
	0.25
	685

	
	
	
	
	

	Wheat
	2006
	200
	0.25
	800

	
	2008
	172.5
	0.25
	690

	
	
	
	
	

	Barley
	2006
	180
	0.25
	746

	
	2008
	144
	0.25
	609

	
	
	
	
	

	Teff
	2006
	150
	0.27
	533

	
	2008
	123
	0.25
	400


Note: Numbers reported are medians values.

[bookmark: _Toc234126230]3.3 Trends in Program Implementation
Gilligan et al. (2007) and Gilligan et al. (2009) provide a detailed review of the implementation of the Public Works and Direct Support components of the PSNP and households’ access to the OFSP. While these reports show many areas where the PSNP was operating well, and others where there had been improvements in implementation over time, they also highlighted a number of areas of concern.
First, relatively few households participate in Public Works employment in all three years. Outside SNNPR, fewer than half of participating households received employment in 2006, 2007, and 2008. In all regions and most particularly Oromiya, a considerable fraction of 2006 beneficiaries do not receive employment in 2007 or 2008. In Tigray, there is some evidence of “employment sharing” across years, with nearly 10 percent of 2006 participating households not receiving work in 2007 but being employed in 2008. Further, among those households who do receive employment, there are marked regional variations in the amount of employment received. For example, across the first five months of 2006, 2007, and 2008, beneficiary households averaged 229 days of work if they lived in SNNPR but only 136 days if they lived in Oromiya. 
Second, timeliness of payments has been an ongoing concern. Across all regions, the promptness of payments improved dramatically between 2006 and 2007, though it worsened again in 2008.  The worst examples of arrears, individuals reporting receiving no payment despite working for five months declined markedly in Tigray and Oromiya between 2006 and 2008. Less encouragingly, there remained a substantial proportion of individuals in certain woredas in Tigray, Amhara and Oromiya who had received only one payment by the end of Ginbot 2008 (ie June 9th, 2008) even though they reported working in all of the first five months of the year. Given these trends, it is not surprising that mean payments received by beneficiary households in the first five months of 2006, 2007, and 2008 rise over time; dramatically in SNNPR, from 281 birr in 2006 to 625 birr in 2008. The average beneficiary household received 581 birr in the first five months of 2008.  However, these levels of payments are less than what was envisaged in the design of the PSNP.
Finally, there was little joint participation in Public Works component of the PSNP and the OFSP in 2006 and less than 10 percent received Public Works in all three years and OFSP in both 2006 and 2008. However, these discouraging statistics disguise improvements in access to the OFSP over time. Just over a third of Public Works beneficiaries in 2007 and 2008 obtained OFSP services in 2008. Access to the OFSP increased markedly in Amhara, Oromiya and SNNPR; all regions where access in 2006 had been low. Access to virtually all services was higher, with particularly noteworthy increases found for improved seeds (Tigray), credit (Amhara), and water harvesting (Oromiya).



[bookmark: _Toc234126231]4. Principles of Impact Evaluation
The simplest way of assessing the impact of the PSNP and OFSP on food security would be to compare mean outcomes for households that benefit from these programs to those who do not. So, for example, we could calculate the mean number of months of food security for PSNP beneficiaries and the mean number for non-PSNP beneficiaries. The problem, however, with this approach is that beneficiary households are likely to be systematically different from non-beneficiary households for many reasons in addition to their participation in the PSNP and these also affect food security. For example, as shown in Gilligan et al. (2009), beneficiary households are poorer on average. As a result, the difference in months of food security – called the difference in unconditional means in the evaluation literature – is a biased estimate of impact; it reflects PSNP beneficiary status and these other characteristics. More precisely, the difference in unconditional means is biased because these observed differences in food security are affected by the PSNP and by these other pre-program differences in household characteristics.   In the literature on program evaluation, this is 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 selection bias, resulting from the fact that households that are chosen, and choose to participate in the program may be different than households with access to the program that choose not to participate. Gilligan et al. (2009) show that the former source of bias is particularly important in the case of the PSNP.
In order to eliminate the factors that bias our comparisons, we must construct a comparison group from among non-beneficiary 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.  Implemented correctly, this approach guarantees that access to the program is not correlated with household characteristics (Heckman, Ichimura, and Todd 1997). Because random assignment was not possible, an evaluation has had to rely on quasi-experimental methods to identify program impacts.  One approach is to match program beneficiaries to a subsample of similar non-beneficiaries using a matching method such as propensity score matching (PSM) or covariate matching.[footnoteRef:7]  Matching methods choose households as a comparison group based on their similarity in observable variables that are correlated with the probability of being in the program and, in some cases, with the outcome.  All matching methods measure program impact as the average difference in outcomes for treated households minus a weighted average of outcomes for non-beneficiary households where the weights are a function of observables X,  [7:  For a presentation of matching estimators, see Heckman, Ichimura, and Todd (1997), Heckman et al. (1998), and Smith and Todd (2001, 2005) for propensity score matching; see Abadie and Imbens (2006) for covariate and nearest neighbor matching; and see Hirano, Imbens, and Ridder (2003) for regression weighted matching.  See Blundell and Costa Dias (2000) for a review of nonexperimental evaluation methods.  Frölich (2004) provides a useful comparison of the small sample properties of alternative estimators.] 


	,	(1)
The difference between alternative matching methods centers on to their approach to estimating the weights, w(X, I, j).  We rely on two forms of matching to identify program impacts, propensity score matching (PSM) and nearest neighbor matching (NNM).  Their estimates of impact can be improved by measuring outcomes for treatment and comparison groups before and after the program begins.  This makes it possible to construct “difference-in-differences” (DID) estimates of program impact, defined as the average change in the outcome in the treatment group, T, minus the average change in the outcome in the comparison group, C, defined by the evaluation,

	.	(2)
The main strength of DID estimates of treatment effects is that they remove the effect of any unobserved variables that represent persistent (time-invariant) differences between the treatment and comparison group.  This helps to control for the fixed component of various contextual differences between treatment and comparison groups, including depth of markets, agro-climatic conditions, and any persistent differences in infrastructure development. To take another example, if non-beneficiary households have stronger average managerial ability than beneficiaries that is reflected in their level of food security, the effect of this ability difference on measures of program impact on food security is removed, or “subtracted out,” when outcomes are expressed as change in food security.  As a result, DID estimates can lead to a substantial reduction in selection bias of estimated program impact. Below we describe how propensity score matching constructs a counterfactual comparison group for the evaluation problem, following Heckman, Ichimura, and Todd (1997) and Smith and Todd (2001, 2005).



Let  be the outcome of the ith household if it is a beneficiary of the program and let  be that household’s outcome if it does not receive the program.  The impact of the program is given by .  However, only Y1 or Y0 is realized for each household.  Let D indicate whether the household receives the program or “treatment”:  D = 1 if the household receives the program; D = 0 otherwise.  The evaluation problem is to estimate the average impact of the program on those that receive it:

	,	(3)
where X is a vector of control variables and subscripts have been dropped.  This measure of program impact is generally referred to as the “average impact of the treatment on the treated.”  In expression (1), E(Y0 | X, D = 1) is not observed.  Propensity score matching provides one method for estimating this counterfactual outcome for participants (Rosenbaum and Rubin 1983).  Let P(X) = Pr(D = 1 | X ) be the probability of participating in the program.  Propensity score matching constructs a statistical comparison group by matching observations on beneficiary households to observations on non-beneficiaries with similar values of P(X).  This requires two assumptions:


	=,	(4)
and
	0<P(X)<1, for all X.	(5)
The first assumption, known as “conditional mean independence,” requires that after controlling for X, mean outcomes for nonparticipants are identical to outcomes of participants if they had not received the program.  Expression (A9) assures valid matches by assuming that P(X) is well-defined for all values of X.  Covariate matching methods estimate E(Y0 | X, D = 1) by E(Y0 | X, D = 0) using mean outcomes of comparison households matched with beneficiaries directly on the X variables.  This procedure is complicated for large X, which is known as the “curse of dimensionality.”  Propensity score matching overcomes this problem.  Rosenbaum and Rubin show that if outcomes are independent of program participation after conditioning on X, then outcomes are independent of program participation after conditioning only on P(X).  If (A8) and (A9) hold, propensity score matching provides a valid method for estimating E(Y0 | X, D = 1) and obtaining unbiased estimates of (3).
Although it is not possible to test the assumptions in (4) and (5) on nonexperimental data, Heckman, Ichimura, and Todd (1997, 1998) and Heckman et al. (1998) use experimental data to identify the conditions under which propensity score matching provides reliable, low-bias estimates of program impact.  These include that (1) the same data source is used for participants and nonparticipants, (2) participants and nonparticipants have access to the same markets, and (3) the data include meaningful X variables capable of identifying program participation and outcomes.  The survey data used for this analysis were collected expressly for the purpose of this evaluation, making it possible to ensure that each of these conditions is met.  Condition (1) is satisfied for all estimates presented.  We satisfy condition (2) by restricting matching to households within the same region in many specifications and by adding agro-ecological zone -level dummy variables to the X matrix to ensure that unobserved local effects are captured when forming the match.  Also, the data set provides detailed information on household food security, assets, economic activity, and labor supply, as well as on the household characteristics believed to be associated with eligibility in the PSNP.  These control variables include measures of household head age, gender and schooling, household size and other demographic characteristics, asset levels before the program, distance to markets, and exposure to economic shocks in the two years.
[bookmark: LeftOffHere]The propensity score matching procedure involves several steps.  For each outcome, we estimate the propensity score for participation in the program using a probit model including both determinants of participation in the program and factors that affect the outcome.  (See Appendix Table A1 for an example.) Heckman, Ichimura, and Todd (1997, 1998) emphasize that the quality of the match can be improved by ensuring that matches are formed only where the distribution of the density of the propensity scores overlap between treatment and comparison observations, or where the propensity score densities have “common support.” (See Appendix Figure A1 for an example.) Common support can be improved by dropping treatment observations whose estimated propensity score is greater than the maximum or less than the minimum of the comparison group propensity scores.  Similarly, comparison group observations with a propensity score below the minimum or above the maximum of the treatment observations can be dropped.[footnoteRef:8]  A shortcoming of this approach identified by Heckman, Ichimura, and Todd (1997) is that treatment observations near these cut points face a potential comparison group with propensity scores that are either all lower or all higher than that of the treatment observation.  To account for this problem, we modified this “min/max” approach to identifying a region of common support using the following procedure.  We first estimated the probit model for program participation and identified the lower and upper cut points in the comparison or treatment groups.  Typically only comparison observations were dropped in the left of the distribution and treatment observations were dropped on the right.  We then added back the 5 percent of comparison observations from each tail that had been dropped that were closest in terms of propensity score.  In addition, we trimmed the treatment observations from the interior of the propensity score distribution that had the lowest density of comparison observations.  We choose to drop 2 percent of treatment observations with this trimming procedure.  On this common support sample, the probit model was estimated again to obtain a new set of propensity scores to be used in creating the match.  We also tested the “balancing properties” of the data by testing that treatment and comparison observations had the same distribution (mean) of propensity scores and of control variables within groupings (roughly quantiles) of the propensity score.  All results presented below are based on specifications that passed the balancing tests. [8:  The distribution of propensity scores for the comparison group often lies to the left of the distribution for the treatment group for targeted programs.  As a result, the highest propensity scores tend to come from treatment observations, while the lowest are dominated by comparison observations.  This pattern indicates effective targeting.] 

We match treatment and comparison observations by local linear matching with a tricube kernel using Stata’s psmatch2 command (Leuven and Sianesi 2003).  Heckman, Ichimura, and Todd (1997) and Smith and Todd (2005) argue in favor of local linear matching over other matching techniques.  Local linear matching performs well in samples with low densities of the propensity score in the interior of the propensity score distribution.  In some of the estimates presented here, the number of treatment observations is small, including less than 100.  Frölich (2004) provides evidence in support of the finite-sample properties of local linear matching relative to most other matching estimators, with the exception of an infrequently used ridge matching approach.  Standard errors of the impact estimates are estimated by bootstrap using 100 replications.  
We also constructed impact estimates using nearest neighbor matching (see Abadie and Imbens 2006).  NNM is a form of covariate matching in which the comparison group sample of non-beneficiaries is selected based on similarity to the beneficiary sample in observable characteristics (Abadie et al. 2004; Abadie and Imbens 2006).  NNM estimators share many of the properties of the PSM estimator:  (1) it relies on the same identifying assumptions, (4) and (5); (2) it matches beneficiaries to one or more non-beneficiaries using pre-program characteristics; and (3) it estimates the average impact as the average of the difference in the outcome for each beneficiary from a weighted average of outcomes for matched non-beneficiaries 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. The differences between NNM and PSM derive primarily from the rule used to select comparable non-beneficiaries and the weights used to construct the difference in weighted average outcomes.  NNM matches beneficiaries to non-beneficiaries based directly on the observable characteristics.  Each beneficiary is matched to the group of non-beneficiaries with the smallest average difference in pre-program characteristics, where this difference is determined using a multidimensional metric across all control variables.  It is this multidimensional metric that allows this form of “covariate matching” to overcome the “curse of dimensionality” that arises from matching observations on a large set of characteristics.  The outcome of this procedure is a “like-with-like” comparison of beneficiary households and non-beneficiaries that eliminates the bias described above.
A strength of the NNM approach is that it is entirely nonparametric and does not rely on the distributional assumptions that underlie the probit or logit model used to estimate propensity scores in PSM.  If the normal or logistic distribution is not a good characterization of the model, then PSM will not perform as well.  However, the weight matrix used in selecting matched non-beneficiaries in NNM is arbitrary, whereas control variables that have a greater effect on the probability of being in the program receive a higher weight in PSM models.  For most PSM estimators, analytical standard errors are not known, so inference must be based on standard errors constructed by bootstrap.  For NNM, it is possible to construct the analytical standard errors and to correct the impact estimates for the bias that results from imperfect matches.  
Some details and limitations of the matching procedures used deserve attention.  We used care in selecting X variables whose level had mostly been determined before the start of the programs.  When selecting X variables, it is important to choose variables that are associated both with the probability of receiving the program and with the outcome of interest (Heckman and Navarro-Lozano 2004).  However, these variables should be determined before the program began to ensure that they were not affected by the program itself.  Both program documentation (Ethiopia 2004) and our analysis of the targeting of the public works component of the PSNP (Gilligan et al. 2007, 2009) indicates that household demographic characteristics, specifically labor availability and wealth, as measured by land and livestock holdings are important correlates of household participation. We also include characteristics of the household head – age, education and sex – because older and female headed households were more likely to receive the other component of the PSNP, Direct Support (Gilligan et al. 2009). We control for location by including zonal dummy variables so that effectively we match treatment and control households within the same broad locality. Finally, we include dummy variables denoting infrastructure availability. Given the causal link between these and consumption growth in rural Ethiopia (Dercon et al. 2009), these are plausibly associated with our outcomes. Finally, we note that the 2006 survey contained retrospective questions on these characteristics that pre-date program implementation and as such, satisfy the requirement that these were determined prior to the start of the PSNP. 
We constructed separate impact estimates of the impact of PW and of the joint impact of PW and OFSP.  Direct Support beneficiaries were excluded from both treatment and comparison samples when constructing the impact estimates.  However, OFSP beneficiaries were not excluded from either the treatment or comparison group when constructing estimates of the impacts of PW alone.  
In applying these methods, it is important to recognize that this evaluation follows on an early evaluation Gilligan, Hoddinott, and Taffesse (2008, 2009) and that, as noted above, the first Food Security Survey was implemented a year after the program commenced. Fortunately, as part of that survey a large number of retrospective questions were included that allow us to capture pre-program household characteristics. To understand how this affects our approach, consider Figure 7.  Figure 7 shows the evolution of a hypothetical outcome. Via the process described above, we ensure that beneficiaries and matched non-beneficiaries have comparable levels of this outcome when the PSNP is implemented in 2005. Evaluation of the 2006 survey allows us to see how outcomes of interest differ between PSNP and non-PSNP beneficiaries. Evaluation of the 2008 data allows us to consider how changes in outcomes between 2006 and 2008 differ between beneficiaries and non-beneficiaries. The difference-in-difference estimates presented here can be thought of as the difference in outcomes between PSNP beneficiaries and non-beneficiaries in 2008 minus the difference in their outcomes in 2006.  If the PSNP had impacts in the first year that led to differences in outcomes between beneficiaries and non-beneficiaries in 2006, the difference-in-difference impact measures from 2006-2008 will estimate the additional impact of the program over those years.  
[bookmark: _Toc234127779]Figure 7:  Example of increasing impact over time


These ideas are illustrated in Figure 7 for a hypothetical outcome. In this example, between 2005 and 2006, this outcome improves for both PSNP and non-PSNP beneficiaries. A single difference estimate of impact compares this outcome for PSNP and non-PSNP beneficiaries as observed in 2006. Figure 7 also shows that this outcome improves further between 2006 and 2008 for PSNP beneficiaries. Consequently, in this example, the total impact of the program is the single difference estimate of impact as observed in 2006 plus the double difference estimate observed between 2006 and 2008.
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5. The Impact of the PSNP
Previously we had applied the methods described above to the 2006 EFSS in order to assess the impact of the PSNP after 18 months of operation (Gilligan, Hoddinott, and Taffesse 2008, 2009). Because, as explained above, implementation of the PSNP deviated from what was originally planned, several definitions of program participation were used. Under our first definition, a household is considered a treatment household if it received any payment for undertaking work on PSNP-supported public works. Under a second, a household is considered a treatment household if it receives at least half of the amount of transfers it should have received according to the design of the programme. Under the third definition, a household is considered a treatment household if it received any payment for undertaking work on PSNP-supported public works and received access to any component of the OFSP during this period. Using the first definition, there is little evidence of programme impact. Under the second definition, access to the PSNP improves two measures of household food security: it reduces the likelihood that a household has very low caloric intake and it increases mean calorie availability. The largest impacts are found when the third definition of participation is used.  Relative to the comparison group, households with access to both the PSNP and OFSP are more likely to be food secure, and are more likely to borrow for productive purposes, and use improved agricultural technologies. Mean caloric availability is higher, by nearly 10 percent in PW-PSNP-OFSP beneficiary households compared to the comparison group and food security improves by 0.36 months. However, relative to the comparison group, these households did not experience faster asset growth nor were there any impacts on agricultural productivity as measured by output or yield per hectare.
In this section, we update this earlier assessment with the data and methods described in sections 2, 3 and 4. We begin with two caveats. First, an important part of the PSNP is the construction of community assets. While we know that beneficiaries perceive these to have value, see Gilligan et al. (2007) and Gilligan et al. (2009), we cannot assess the impact of these new assets themselves. Because they are community assets, they potentially provide a flow of benefits to PSNP and non-PSNP households alike within the same community. We would need a sample of households in areas served and not served by the PSNP in order to assess their impact and this we do not have.[footnoteRef:9] Second, we do not consider the impact of transfers received as part of the Direct Support component of the PSNP in our analysis. As we document in Gilligan et al. (2007) and Gilligan et al. (2009), few households receive these transfers and they are low in value. Few households receiving Direct Support makes it difficult to apply matching methods; the low value of transfers makes it difficult to uncover impact.  [9:  The presence of these unmeasured benefits of community assets raises the potential for bias in the impact estimates because public works non-beneficiaries in PSNP woredas who make up the comparison group for our impact estimates receive these unmeasured benefits.  However, this does not bias our estimates of the impact of public works participation as long as public works beneficiaries and non-beneficiaries in PSNP woredas receive equal benefits from the community assets on average.  ] 

[bookmark: _Toc234126233]5.1 Overview and Definitions of Program Participation
Descriptive analysis (Gilligan et al. 2009) summarized in section 3 shows that a number of operational aspects of the PSNP improved between 2006 and 2008. Households were paid in a more timely fashion, tended to receive larger payments and there was increased overlap with the OFSP. But given variations in access to the Public Works component of the PSNP and the OFSP, while it makes sense to start with an assessment based on receipt of any Public Works transfers, such an analysis will not be as completely revealing. We need to answer a number of additional questions: What is the impact of receiving public works transfers on food security and assets? Is there evidence of a “dose response”? That is, do we observe large effects when transfer sizes are larger? And is there a larger impact when households receive both public works transfers and services provided by the OFSP? In order to answer these questions, we need to make our definition of program participation and our definition of outcomes more precise. Our results below draw on three definitions of program participation, or in the language of impact evaluation, treatment. 
1. “Any Public Works Transfers.” A household is defined as a treatment household if it receives at least 100 birr total in Public Works Transfers in the first five months of 2006, 2007 or 2008.[footnoteRef:10] A control household is a household that did not report receiving any public works payments in this period. Note that it is possible for treatment and control households to receive OFSP services or Direct Support transfers.  [10:  We impose the 100 birr minimum to eliminate from the treatment group households that mistakenly report small quantities of public works transfers, or who received temporary work.] 

“High level of Public Works Transfers.”  A household is defined as a treatment household if it receives at least 900 birr total in Public Works Transfers in the first five months of 2006, 2007, or 2008. We choose 900 birr as this is, approximately, the mean level of public works transfers received by households that participate in the public works program and is equivalent to households doing 45 days work per year at a wage of 6 birr/day in 2006 and 2007 and 8 birr/day in 2008. A control household is a household that did not report receiving any public works payments in this period. Note that it is possible for treatment and control households to receive OFSP services or Direct Support transfers.
“High level of Public Works Transfers PLUS OFSP.” A household is defined as a treatment household if it received at least 900 birr in Public Works Transfers in the first five months of 2006, 2007 or 2008 AND received at least one service or package of services from the OFSP in the 12 months preceding the 2006 or 2008 surveys. A control household is a household that did not report receiving any public works payments in this period. Note that it is possible for treatment and control households to receive Direct Support transfers and it is possible that control households received OFSP services.
With these definitions, we consider four broad sets of outcomes: measures of food security status; assets; incentive/disincentive effects; and agricultural output, productivity and investments.
[bookmark: _Toc234126234]5.2 Impact on Food Security and Assets
In choosing metrics by which we assess program impact, we are guided by three considerations. First, the program itself had specific indicators, “reducing the food gap”, reducing the vulnerability of households to future shocks and asset accumulation (Ethiopia 2004). Second, in an environment of rapidly growing inflation, metrics based on monetary values may be more prone to measurement error. Third, a well-known literature stresses the limitations of money metric measures of welfare (Sen 1988). As an alternative to the standard welfare measures described above, we also assess program impact on respondents’ perceptions of well-being. These metrics are described below; note in all cases, we assess impact on changes in these measures. 
“Change in months of food security.” In the 2006 and 2008 surveys, households reported the number of months, out of the preceding 12 months, that they had “no problems satisfying the food needs of the household.” Increases in value are indicative of improvements in household food security. The principal objective of the PSNP was to ensure that beneficiary households did not have any months when these food needs could not be satisfied – a “food gap” (Ethiopia 2004). A strength of this measure is that it refers to a long time period, encompassing periods where food may be readily available and when it may be scarce. A weakness is that it is both a recall and perceptual measure and biases in these will affect how it is reported. Our outcome measure is the change in the months of self-reported food security: that is changes in the number of months of food security for treatment households minus the change in the number of months of food security for control households.  The advantage of expressing this outcome in growth terms is that it abstracts from events (such as rising food prices) common to both treatment and control households. Evidence of positive program impact occurs when growth is positive. This could come about, for example, when food security for treatments is increasing faster than controls, or when it is falling for both treatment and controls, but treatment households fall more slowly than controls.
“Change in the squared food gap.” Changes in months of food security gives equal weights to change from 11 to 12 months and a change from 1 to 2 months. Yet the same change expressed in percentage terms is much different. For the former household, this is a 10 percent improvement whereas for the latter household, this measure of food security status has doubled in value. One way to give greater weight to improvements in food security amongst households who start at low levels is to assess changes in the squared food security gap. For both treatment and control households, we calculate the number of months that a household had problems satisfying its food needs (the “food gap”). We square this number and assess impact in terms of change in the squared food gap. Here, a negative value is evidence that the program is making households better off.
“Percentage change in food expenditures.” As part of the consumption module in the 2006 and 2008 surveys, households reported the consumption of 33 different foods in the 7 days prior to the interview from purchases, stocks and amounts received as gifts, barter or in-kind payments.  Using a community price questionnaire, we value this consumption using local market prices. We assess program impact in terms of differences in percentage changes between treatment and control households. This approach has two advantages. A strength of this measure is that it is not based on perceptions of food needs and the recall period used is much shorter. Second, by matching within agro-ecological zones (see section 4 above) and taking differences in percentages we reduce the impact of food price inflation on these estimates (because, the extent to which treatment and control households are subject to the same levels of inflation, this common inflation is differenced out.) A limitation is that it covers only a short period of time and does not, for example, capture the ability of the PSNP to help households smooth food consumption over the course of a year.
“Change in caloric availability.” The quantities reported in the consumption module (described above) were converted into calories available for consumption and divided by 7 (to get a daily figure) and by household size. We calculate the percentage change in caloric availability between 2006 and 2008. A strength of this measure is that it is not based on perceptions of food needs and the recall period used is much shorter. Further, it is easier to assign a welfare interpretation to caloric acquisition (which can be related to physiological needs) than to food expenditures. However, it too covers only a short period of time and does not reflect the role of the PSNP in smoothing food consumption over the course of a year. 
“Difference in growth in value of livestock holdings.” In the 2006 and 2008 surveys, households were asked about the amount of their livestock holdings: oxen, cattle, sheep, goats, chickens, and large stock such as horses and camels. One way of summarizing the ownership of some a disparate group of assets – of literally adding chickens and camels – is via respondents’ reports of their values. An advantage of such an approach is that it accounts for quality differentials within animal types; a further advantage is that it accounts for the possibility that some types of livestock may increase in value more quickly than others. Again note that by matching within agro-ecological zones and taking differences in percentages we reduce the impact of asset price inflation on these estimates (because, the extent to which treatment and control households are subject to the same levels of asset price inflation, this common inflation is differenced out.) However, in the context of rapidly rising prices, respondents may not be know with a high degree of accuracy how valuable their assets are. Our outcome measure is the difference in the growth rate in the value of livestock holdings.
“Difference in growth of livestock units.” As an alternative to a value measure for livestock, we use the Tropical Livestock Units described in section 4. This has the advantage of reducing measurement error (because we do not have to rely on respondents’ estimates of value) but has the disadvantage of assuming that the relative value of different kinds of animals is unchanged over time. Our outcome measure is the growth rate in the number of TLU.
“Distressed asset sales.” There is, in Ethiopia, considerable concern that repeated shocks are causing households to gradually sell off the few assets that they possess with the result that they will become permanently dependent on external transfers. An important program objective, therefore, is to ensure that beneficiary households do not become any more poor than they already are. In the program documentation, this is referred to as preventing distress asset sales. In the 2006 and 2008 surveys, households were asked if they were forced to sell any productive assets in order to meet their food needs in the last two years; an action that we interpret as a distress sale.   The recall period for this question covers the entire period since the 2006 survey round.
“Change in ability to access 100 birr in an emergency.”  While the absence of distress sales is a good thing, it does not fully capture the notion of the PSNP’s objective of enhancing households’ resilience to shocks. Of course, it is not possible to observe today resilience to an event that may, or may not, occur in the future. We can, however, ask respondents about their perceptions of their own resilience. We do so by asking, in both 2006 and 2008, “If the household needed 100 birr for an emergency could the household obtain it within a week?” (One hundred birr represents about 12 days work at the wage paid by the PSNP in 2008; households answered yes or no, and if yes, were asked to give reasons.) We measure this as the difference in the change in this perceived ability between 2006 and 2008.
“Change in perceived welfare status.” In 2006 and 2008, households were asked, “Just thinking about your own household circumstances, would you describe your household as…” and given a seven point scale ranging from Very rich (7), Rich (6), Comfortable (5), Can manage to get by (4), Never have quite enough (3), Poor (2), or Destitute(1).[footnoteRef:11] We construct a double difference estimate of changes in this measure of perceived welfare; the difference between treatment and controls in changes in rank between 2006 and 2008. A positive impact measure means that treatment households perceive that their welfare has improved relative to control households. [11:  In the questionnaire, very rich was ranked as (1), rich as (2) and so on. We have re-ordered these here so that an improvement in this ranking appears as a positive impact estimate.] 

Table 2 provides descriptive statistics for these outcomes. With the important caveat that these are comparisons of unconditional means, we note that between 2006 and 2008, food security as measured by the number of months a household perceived that it could meet its food needs declined by 0.1 months for households receiving Public Works transfers. However, households not receiving these transfers saw this measure decline by 0.6 months so that, in terms of unconditional difference-in-differences, treatment households see this measure of welfare improve by 0.5 months. However, differences in growth rates of other measures such as food expenditures and caloric availability are much smaller. (The high nominal growth rates in food expenditure reflect the high levels of food price inflation described in section 2.) Asset levels of households receiving Public Works transfers rise more rapidly than do those of nontreatment households. However, the latter experience a more rapid decline in the likelihood of reporting having made a distress sale. Finally, beneficiary households perceive themselves to be slightly better off while non-beneficiaries perceive their well-being to have worsened slightly.
[bookmark: _Toc234126680]Table 2: Descriptive statistics: Unconditional means
	
	Unit
	Households receiving public works transfers
	Households NOT receiving public works transfers

	Months household could meet its food needs, 2006
	Months
	8.5
	9.0

	Months household could meet its food needs, 2008
	Months
	8.4
	8.4

	Change in food security between 2006 and 2008
	Months
	-0.1
	-0.6

	Squared food gap, 2006
	Months
	18.4
	15.0

	Squared food gap, 2008
	Months
	18.5
	18.9

	Change in squared food gap 
	Months
	0.1
	3.9

	Monthly per capita food expenditure, 2006
	Birr
	61.4
	72.5

	Monthly per capita food expenditure, 2008
	Birr
	163.8
	178.3

	Change in food expenditure 
	Birr
	102.4
	105.8

	Households reported caloric availability (Kcal/person per day) in 7 days prior to survey, 2006
	Kcal
	2028
	2512

	Households reported caloric availability (Kcal/person per day) in 7 days prior to survey,2008
	Kcal
	2183
	2622

	Growth in reported caloric availability
	Kcal
	155
	110

	Value of livestock holdings, 2006
	Birr
	3059
	4052

	Value of livestock holdings, 2008
	Birr
	4885
	5790

	Growth in value of livestock holdings
	%
	46.2
	21.9

	Livestock holdings, 2006
	TLU
	3.71
	4.70

	Livestock holdings, 2008
	TLU
	3.96
	4.73

	Change in livestock holdings
	TLU
	0.25
	0.03

	Households reporting Distress Sales of assets, 2006
	%
	51.3
	41.8

	Households reporting Distress Sales of assets, 2008
	%
	47.5
	36.6

	Change in percentage of households reporting Distress Sales
	%
	-3.8
	-5.2

	Can access 100 birr in an emergency, 2006
	%
	49.1
	57.4

	Can access 100 birr in an emergency, 2008
	%
	55.6
	55.9

	Change in ability to access 100 birr in an emergency
	%
	6.5
	-1.5

	Perceived welfare status, 2006
	
	2.65
	2.95

	Perceived welfare status, 2008
	
	2.75
	2.84

	Change in perceived welfare status
	
	0.10
	-0.11

	Total Payments Received for Public Works employment, 2006-2008
	Birr
	979
	0

	Any OFSP services in 2006 or 2008
	%
	45.5
	32.6

	Any Direct Support Payments, 2006-2008
	%
	15.4
	20.3

	Sample size
	
	1636
	1457



Table 3, Column (1) provides information on the impact of the receipt of any Public Works transfers between 2006 and 2008. Relative to control households, the number of months of food security grows by 0.40 months and the severity of food insecurity, as measured by the change in the squared food security gap declines While these impacts are statistically significant at the 5 percent and 10 percent levels respectively, it is much smaller than was expected given the design of the program.[footnoteRef:12] Further, the less subjective measures of food security—albeit those with a much shorter time horizon, show no differences between treatment and control households in either the real growth rates of food expenditures or caloric acquisition. [12:  The 2006 log frame for the Food Security Program states that the objective of the PSNP is that households should have no food gap; that is, they should “have sufficient food to meet household needs in all 12months of the year, including support provided from PSNP” (Ethiopia 2004).] 

[bookmark: _Toc234126681]Table 3: Nearest neighbor estimates of impact on food security and assets, by definition of program participation
	
	(1)
	(2)
	(3)

	
	Any public works transfers
	High level of public works transfers
(> 900 birr)
	High level of public works transfers 
(> 900 birr)
PLUS OFSP

	Change in months of food security (months)
	0.402
	0.288
	0.453

	
	(3.04)**
	(1.87)*
	(2.57)**

	Change in squared food gap (months)
	-2.132
	-0.693
	-2.471

	
	(1.70)*
	(0.49)
	(1.60)

	Change in food expenditure (percent)
	0.054
	0.048
	0.025

	
	(0.97)
	(0.66)
	(0.31)

	Change in calories (percent)
	-0.024
	-0.020
	-0.029

	
	(0.64)
	(0.38)
	(0.50)

	Change in value of livestock holdings (percent)
	0.027
	0.064
	0.143

	
	(0.63)
	(1.13)
	(2.57)**

	Change in total livestock units
	0.281
	0.190
	0.334

	
	(2.55)**
	(1.69)*
	(1.93)*

	Any distress sales in last two years
	0.044
	0.015
	0.019

	
	(1.71)*
	(0.48)
	(0.50)

	Change in ability to access 100 birr in an emergency
	0.122
	0.146
	0.088

	
	(4.03)**
	(4.10)**
	(1.98)**

	Change in perceived welfare status
	0.249
	0.291
	0.224

	
	(3.25)**
	(3.11)**
	(2.15)**

	
	
	
	

	Sample size, treatment
	1,256
	567
	873

	Sample size, control
	1,012
	944
	351


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

The results on asset accumulation and on resilience to shocks show a similarly mixed picture. There is some suggestion of an increased growth in livestock holdings but this is sensitive to precisely how livestock is defined. Measured in terms of TLU, the program participation has a positive impact, of 0.28 animals. But measured in change in real value terms, there is no impact. While resilience, as measured by changed in perceived ability to obtain 100 birr rises by 12.2 percentage points, treatment households are more, not less, likely to make distress asset sales. This is the opposite of what the program was intended to do.[footnoteRef:13] [13:  The Project Implementation Manual states, “The objectives of the Productive Safety Net Programme (PSNP) 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 …” (p. 1) (Ethiopia 2004).] 

Overall, these initial results present a mixed picture. Treatment households do perceive themselves to be better off; they perceive themselves 0.25 points higher on the 7 point ranking described above.  Household food security improves, as measured by increases in months of food security but not by a lot and this is not corroborated by other measures.  Some measures of asset accumulation and resilience show improvement but not all do and one—arguably a critical indicator of program impact, distress sales—shows a deterioration. 
Lest this all seem rather gloomy, it is worth remembering that the 2006 evaluation found that the way participation in the program was defined mattered enormously. Based on the definitions provided above, Columns (2) to (3) provide alternative assessments of program impact.  There are two sets of comparisons of interest: Columns (1) and (2)—how much does the amount of transfer matter; and Columns (2) and (3)—conditional on a meaningful level of transfers, are larger impacts observed when households also receive OFSP services. 
A comparison of Columns (1) and (2) shows a mixed picture. Increasing transfers does not appear to provide further improvement in changes in self-reported food security (in fact, the figure in Column (2) is actually slightly (0.10) smaller than Column (1)). Households with higher transfer levels are slightly more likely to be able to access 100 birr in an emergency and perceive a slightly higher change in their perceived welfare status but its not clear these differences are meaningful. Similarly, there are not obvious differences in changes in asset holdings. The one big difference, however, is that households with higher levels of transfers are not more likely to undertake distress sales. 
Comparing Columns (2) and (3), we see that access to the OFSP, conditional on a high level of transfers, results in an improvement of 0.45 months in food security. We observe the largest impacts on asset accumulation and this result is obtained regardless of how we measure this change. In real terms, treatment households experience a growth rate 14.3 percent higher than comparable control households. In TLU terms, treatment households increase by 0.33 animals. A TLU is worth, in 2008, approximately 1,600 birr so this increase is equal to approximately 535 birr. Mean transfers for this definition of treatment are 1636 birr so that this increase is equivalent to 32.7 percent of mean transfers. There are improvements in resilience and self-perceived welfare on the order of those found under the other definitions of program participation and there is no effect on distress sales. Recall from the summary of the 2006 results, that combining the OFSP and PSNP resulted in an improvement of 0.36 in food security, though there were no effects on asset growth. Mindful of how we assess impact (see again Figure 7), combining these findings indicates that where households receive meaningful levels of transfers and when they have access to services provided under the OFSP, food security improves (a combined 0.81 months if we simply add the 2006 and 2008 results) and asset levels are significantly higher. These results are obtained even though the external environment, in terms of food price changes and climatic shocks, was highly unfavorable.
But while the preceding paragraph lends itself to a somewhat optimistic view of the FSP, there are two cautionary results. First, there is the disturbing finding that under the broadest definition of program participation, the likelihood of distress sales rises. Second, there is no impact on current food security, as measured, for example, by the change in the growth rate of caloric acquisition. We address these issues in turn.
A limitation of the results presented in Table 3 is that they do not account for the regularity or reliability of transfer payments. In Gilligan et al. (2009), we document that regularity of payments has been a significant problem for the PSNP. Figure 8, based on transfer data for the first five months of 2007, illustrates this. Using these data, we calculate the total value of transfers over this period and divide this by five to get a monthly average. We then compute, on a monthly basis, the ratio of the actual transfer received to this average. If beneficiaries get exactly the same payment every month, then this ratio will equal one and the graph will show no variability over time. In fact, the graph shows that while the monthly median equals one in nearly all months, there is considerable dispersion around this value with households sometimes receiving nothing and in other months double or triple their average payment. Note too that this graph is based on 2007, a year where transfers were made more regularly than either 2006 or 2008. 


[bookmark: _Toc234127780]Figure 8:  Box-Whiskers Plot of transfer variability
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With this observation in mind, we consider the sample of High Transfer households and divide them further into two groups based on the variability of their transfers, specifically: those with a coefficient of variation less than 1.5 (those with a low degree of variability in their transfers) and those with a coefficient of variation greater than 1.5 (those with a high degree of variability in their transfers). We estimate impact on the outcomes listed in Table 3.  Those households with high transfers and high variability can be thought of as households that receive ‘random’ positive income shocks.[footnoteRef:14] Economic theory tells us (Deaton 1989; 1991) that households should save such windfalls and that, when faced with a negative income shock, will dis-save. This is precisely what we observe in the first two rows of column (1). Households with high variability of transfers had higher growth rates of savings (as measured by TLU) but were also more likely to make distress sales.[footnoteRef:15] Note too that the median transfer level for households with low transfer variability was 1,530 birr; the median for households with high transfer variability was 1,225 birr. So even though they received, on average, slightly lower transfer levels, high variability households had higher rates of savings. By contrast, households with lower variability in transfers were not more likely to make distress sales. These results suggest that the increase in distress sales reported in column (1) of Table 3 is somewhat misleading. Participation in the PSNP does not ‘cause’ distress sales per se. Rather, households receiving transfers on an intermittent and unpredictable basis respond by saving a larger fraction of their transfers in the form of livestock and then run these down when they need funds for food or other needs. It is thus, not surprising that the impact on food security is roughly the same for both groups of households. [14:  Random in the sense that the variability of their transfers means that they cannot undertake actions on the assumption that they will transfers on a predictable basis.]  [15:  If we look at a sample of households with low (100-900 birr) transfers but with high variability, we also find that they are more likely to undertake distress sales.] 

There are several other interesting differences between these two definitions of treatment. Under both definitions, program participation increases the proportion of household who report that they can access 100 birr in an emergency but this impact is higher for households with greater variability in transfers and who, as noted above, report higher distress sales. This difference may reflect the fact that such households have had to access 100 birr for an emergency in the last two years (as evidenced by their higher propensity for distress sales).  In 2008, we asked respondents if they had borrowed at least 20 birr (the equivalent of just over two days PSNP wages) in the last 12 months and, if yes, what was the purpose of the loan. Restricting attention to those loans taken out for consumption purposes (pay rent, taxes, buy food or other goods for the household, pay transport expenses, buy building materials, or pay for health, wedding, or funeral expenses) and mindful of the fact that credit use can be fungible, we see in Table 4 that households with lower transfer variability were more likely to take out such loans. It is possible that these households were perceived as being more credit worthy (because they are known to receive regular transfers) and/or that they are more willing to borrow because they are confident that they will have a means of repaying these loans in the future.
The final row of Table 4 examines the impact of these definitions of program participation on changes in perceived welfare. Having higher transfer levels, but with increased variability surrounding these transfers, has no impact. But higher transfers received on a regular basis does have a positive and significant impact, and one that is larger than those reported in Table 3. This too is consistent with the view that uncertainty can cause welfare losses; here the positive effects of the transfers are negated by increased uncertainty about income flows.
[bookmark: _Toc234126682]Table 4: Nearest neighbor estimates of impact on distress sales and use of consumption credit, by definition of program participation and variability of transfers
	
	(1)
	(2)

	
	High quantity AND high variability of transfers
	High quantity AND low variability of transfers

	Change in months of food security
	0.43
	0.28

	
	(1.63)
	(1.61)

	Change in total livestock units
	0.513
	0.224

	
	(2.07)**
	(1.82)*

	Any distress sales in last two years
	0.076
	-0.010

	
	(2.34)**
	(0.27)

	Change in ability to access 100 birr in an emergency
	0.229
	0.123

	
	(3.40)**
	(3.11)**

	Any use of credit for consumption in previous 12 months 
	0.037
	0.099

	
	(1.42)
	(3.34)**

	Change in perceived welfare status
	-0.043
	0.419

	
	(0.26)
	(3.92)**

	
	
	

	Sample size, treatment
	125
	450

	Sample size, control
	553
	917


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

We now turn to the puzzle of the absence of impact on growth in caloric acquisition. In doing so, we start with the reminder that in these poor households, current food consumption (which is what this indicator measures) is heavily affected by current income and, as discussed above, there can be large variations in the flow of Public Works transfers to these households. Together, these observations suggest that this outcome may be more responsive in cases where households have recently received transfers. With this in mind, we take our sample of households who receive Public Works transfers and subdivide them into two groups: those that received at least 80 birr per month (i.e., payment for 10 days work) in March, April, and May 2008; and those that did not receive such payments. Again using our matching methods, we estimate the impact of these definitions of program participation on the growth in caloric acquisition between 2006 and 2008 relative to control households; i.e., statistically comparable households not receiving Public Works transfers. Results are reported in Table 5. When we define participation in these ways, we find that program participation increases growth in caloric acquisition by 19.2 percent and this impact is statistically significant at the five percent level. It also leads to real growth in food expenditures, by 11.9 percent, but this effect is imprecisely measured (possibly as a result of measurement errors in valuing food consumption in a high inflation environment) and thus is not reported in Table 5. We also see that, relative to households not receiving PSNP public works transfers, that treatment households accumulate 1/3 more of a TLU between 2006 and 2008.
[bookmark: _Toc234126683]Table 5: Nearest neighbor estimates of impact on changes in caloric acquisition, by definition of program participation in terms of recent receipt of transfers
	
	(1)
	(2)

	
	Received 80+ birr in
March, April, and May 2008
	Received 80+ birr in
March, April, and May 2008:
Sample restricted to treatment and control households that report being affected by drought

	Any distress sales in last two years
	-0.010
	-0.034

	
	(0.21)
	(0.56)

	Change in calories (percent)
	0.192
	0.343

	
	(2.17)**
	(2.63)**

	Change in total livestock units
	0.342
	0.615

	
	(1.87)*
	(2.83)**


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

We noted, in section 3, that the period encompassed by our surveys included droughts in parts of Ethiopia. The survey instrument recorded whether households had experienced a drought in the period since the beginning of the previous meher (main rains) season (that is from September 2007 to the July 2008). If we again focus on households receiving at least 80 birr per month in the three months prior to the survey, and restrict the sample to households (both treatment and controls) who reported being affected by drought, we can assess whether the PSNP truly acted as a safety net.
Results are reported in the second column of Table 5. Among drought affected households, treatment households reported, on average, a slightly lower likelihood of distress sales, though this is measured imprecisely. However, they reported considerably higher growth - 34.3 percent higher—in caloric availability in the seven days prior to the survey and they reported much faster livestock accumulation, 0.615TLU. In other words, amongst drought affected households, the PSNP performed precisely as was hoped; it allowed households to improve their food security while protecting (in fact, increasing) their asset holdings.
We end this section with a desiderata. With the anomalous results of Table 3—positive distress sales and no impact on current measures of food security—clarified, it is now possible to revisit the central findings of this evaluation. Households who have access to the Productive Safety Nets Program perceive that their welfare has improved over time relative to comparable control households. They perceive themselves to be more resilient to shocks. Their food security has improved relative to controls and their asset levels have grown faster. However, relative to expectations at the time of initial implementation, improvements in food security have been smaller than expected and, arguably, increases in asset holdings have been relatively larger. What might explain this?
The log frame for the PSNP states that impact is to be measured in terms of the number of households with no food gap, that is, they have sufficient food to meet their needs in all 12 months of the year, including support provided from PSNP. An implicit assumption within this objective is that beneficiary households will have a high marginal propensity to consume food out of transfers. But perhaps this is not correct.
In the last ten years, researchers and policy makers have begun to consider poverty dynamics – as opposed to static representations of poverty status - in developing countries. This is motivated in part by evidence that there can be a considerable amount of churning of households in and out of poverty (Baulch and Hoddinott 2000) and by findings that the temporary shocks that cause some households to fall into poverty can have permanent consequences if these shocks lead to irreversible asset losses (see Dercon and Hoddinott 2004; Barrett and McPeak 2005; Barrett and Swallow 2005; Barrett, Carter, and Ikegami 2008; Carter and Barrett 2006). This literature has conceptual and empirical links to work on consumption smoothing (Deaton 1991, 1992; Townsend 1994, 1995; Morduch 1995; Baulch and Hoddinott 2000; Skoufias and Quisumbing 2002; Harrower and Hoddinott 2005). The churning of households in and out of poverty occurs because households are unable, or unwilling, to smooth consumption given income shocks. Assets perform several functions; they are a store of wealth and a means by which income is generated. Selling assets in response to income shocks today risks permanently lowering future consumption. Given such a possibility, households may choose to “smooth assets” rather than “smooth consumption”. An older literature that focused on household behavior under famine conditions made this point explicitly—while current circumstance might have been dire, to sell off the meager assets a household possessed even when food consumption had fallen dramatically was to invite future destitution (Corbett 1988; Devereux 1993). Further, such behavior may be especially marked when households are at low levels of assets. If poverty traps exist, welfare costs of asset sales in terms of future income growth may be especially high (Zimmerman and Carter 2003; Hoddinott 2006). While this literature has nearly always focused on negative income shocks, it is entirely possible that similar dynamics are at play when such poor households experience positive income shocks. Given, for some households, the fickleness of the payment schedule, and for others possible concern that they will be dropped from the program, beneficiary households might choose to save a higher fraction of their transfers, and save much less, than planners had anticipated.
[bookmark: _Toc234126235]5.3 Impact on Incentive/Disincentive Effects
An ongoing concern in discourse on safety nets and social protection in Ethiopia and elsewhere is that beneficiaries of such programs will alter their behavior in ways deemed undesirable (Grosh et al. 2008). An often voiced concern is that they will work less hard (Isenman and Singer, 1977; Kanbur, Keen, and Tuomala 1994) even though the preponderance of evidence indicates that, at least in Africa, such concerns are unfounded (Lentz, Barrett and Hoddinott 2005) and, as Abdulai, Barrett, and Hoddinott (2005) note, such transfers, providing households with working capital, might actually complement certain activities such as farming. Relatedly, there is the issue of whether publicly provided safety nets will crowd out private transfers (Morduch 1999) although again more recent studies suggest that this concern may too be overstated (Grosh et al. 2008; Gibson, Olivia and Rozelle 2005). In this section, we assess whether the PSNP had disincentive effects on private transfers and labor supply.
Much of the literature on private transfers sees these as nested within a broader set of social and economic relationships (Stark 1991). However, empirical specifications typically focus on transfers received by the household. This is strange. If transfers are indeed set inside these broader relationships, then the outcome of interest is net transfers received, not gross.  If we define net transfers as transfers received minus transfers sent out, then we can consider five outcomes of interest: do households become more or less likely to receive transfers; do households become more or less likely to send transfers; does the level of transfers received change; does the level of transfers sent change; and what is the impact of program participation on net transfers received.
In 2006 and 2008, respondents were asked whether the household had received income such as remittances from friends/relatives, gifts, transfers for health or education expenses or any other such transfers either in cash or in-kind. Separately, they were asked if they had made transfers to other households. They were then asked for the details of these transfers including timing and amounts. We use the community price data to value the in-kind transfers and construct a measure of total transfers received, sent and net transfers (received minus sent) for both years. The proportion of households reporting receiving transfers is relatively low, 13.2 percent in 2006 and 13.4 percent in 2008. Conditional on receiving transfers, mean transfers received were 290 birr in 2006 and 477 birr in 2008. Conditional on sending transfers, mean transfers sent were 181 birr in 2006 and 451 birr in 2008.
Results are reported in Table 6. Using nearest neighbor matching, the first column shows the impact of receipt of payment for public works employment on net transfers. There is a statistically significant, negative effect indicating that the PSNP does indeed, on average, crowd out net private transfers. However, the magnitude of this crowding out is small, 16.4 birr or, at 2008 wage rates, two day’s work on a PSNP public works project. This occurs because of a reduction in transfers received; there is no impact on the level of transfers provided to other households. Relative to control households, receiving public works transfers reduces the likelihood of receiving private transfers by 9.7 percentage points but has no effect on the likelihood of sending transfers.
[bookmark: _Toc234126684]Table 6: Nearest neighbor estimates of impact on private transfers
	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	Any public works transfers
	High level of public works transfers
(> 900 birr)
	High level of public works transfers 
(> 900 birr)
PLUS OFSP
	High quantity AND high variability of transfers
	High quantity AND low variability of transfers

	Change in net transfers
	-16.4
	-22.4
	-10.4
	24.9
	-29.8

	
	(3.78)**
	(3.52)**
	(1.42)
	(2.15)**
	(4.16)**

	Change in level of transfers received
	-17.6
	-23.1
	-9.6
	10.9
	-31.1

	
	(5.18)**
	(4.61)**
	(1.65)*
	(1.28)
	(5.29)**

	Change in level of transfers sent
	-1.1
	-0.7
	0.8
	-14.0
	-1.2

	
	(0.37)
	(0.14)
	(0.12)
	(1.26)
	(0.24)

	Change in whether household receives transfers
	-0.097
	-0.141
	-0.104
	-0.012
	-0.157

	
	(4.78)**
	(5.12)**
	(3.36)**
	(0.34)
	(4.96)**

	Change in whether household sends transfers
	-0.008
	-0.014
	-0.009
	-0.153
	0.019

	
	(0.37)
	(0.51)
	(0.27)
	(3.40)**
	(0.55)

	Sample size
	2,057
	1,383
	1,123
	608
	1,235


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

The second and third columns of Table 6 assess whether there is a dose response to crowding out. Restricting the treatment sample to households receiving more than 900 birr, we see that the crowding out of transfers received is slightly higher, 23.1 birr but still small. Households receiving high levels of transfers and OFSP services show less crowding out than households only receiving high levels of transfers.  The final two columns assess whether, given a high level of transfers, variability in their receipt affects the likelihood or extent of crowding out. Strikingly, households with high variability in their transfers show an increase in net transfers as a result of both higher transfers in and lower transfers sent out (though the latter two effects are no statistically significant). By contrast, households receiving more regular transfers show higher levels of crowding out—equivalent to four days wages.[footnoteRef:16]  [16:  Note this result is consistent with a conjecture in Lentz, Barrett, and Hoddinott (2005) that the absence of crowding-out effects in the extant literature may reflect the fact that there may be little crowding out when public transfers are received on an irregular basis.] 

Assessing whether the PSNP causes beneficiaries to “work less hard” is tricky because it is extremely difficult to measure labor effort. In the context of rural Ethiopia, where individuals may enter and exit wage labor or nonfarm own business activities such as handicrafts over the course of a year, and where agricultural activities are also seasonal, even asking about hours of work is problematic. Given these constraints, the FSP asked whether male and female adult household members (those aged 15 or older) participated in these different activities on a month-by-month basis in the 12 months prior to the survey. We use these data in the following way.
We focus on participation in these activities in the second half of the calendar year (July-December), when there is little Public Works activities being carried out under the PSNP (Ethiopia 2004). We have these data for both 2005 and 2007 and so we can estimate a double difference impact. Given that some of this work may be seasonal even within this six month period (for example, wage labor employed to harvest crops), the double-difference approach accounts for such temporal considerations. We define treatment in terms of the level of transfers received in the first five months of 2007; specifically, a treatment household received at least 600 birr (the median level of transfers) or more during this period. In other words, we assess whether receipt of a significant level of transfers in the first part of the year causes households to change their labor force participation subsequently. Results are reported in Tables 7, 8, and 9. For nonfarm own business activities and wage labor, we assess whether program participation causes a change in whether the household engages in that activity and, separately, the change in the number of adult males and adult females who undertake this work. For own-farm activities, there is no change in participation at the household level and so we restrict attention to changes in the number of adult males and females working on the family farm. Approximately 22 percent of households report operating own-business activities in 2005 with relatively little variation across months; by 2007, this figure had fallen to 12.6 percent. The proportion of households reporting wage employment is stable, 12.9 percent in 2005 and 11.5 percent in 2007. 
[bookmark: _Toc234126685]Table 7: Nearest neighbor estimates of impact of receiving at least 600 birr (January-May 2007) on labor supplied to nonfarm own-business activities
	
	Whether any adult undertakes own business activity
	Number of adult males undertaking own business activity
	Number of adult females undertaking own business activity

	Δ, July 07 – July 05
	0.073
	0.071
	0.019

	
	(1.82)*
	(2.05)**
	(0.58)

	Δ, August 07 – August 05
	0.083
	0.087
	0.020

	
	(2.06)**
	(2.44)**
	(0.62)

	Δ, September 07 – September 05
	0.067
	0.048
	0.024

	
	(1.69)*
	(1.32)
	(0.73)

	Δ, October 07 – October 05
	0.066
	0.052
	0.026

	
	(1.63)
	(1.39)
	(0.78)

	Δ ,November 07 – November 05
	0.043
	0.049
	-0.001

	
	(1.03)
	(1.24)
	(0.01)

	Δ, December 07 – December 05
	0.057
	0.043
	0.004

	
	(1.34)
	(1.11)
	(0.12)


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

[bookmark: _Toc234126686]Table 8: Nearest neighbor estimates of impact of receiving at least 600 birr (January-May 2007) on the supply of wage labor
	
	Whether any adult undertakes wage labor
	Number of adult males undertaking wage labor
	Number of adult females undertaking wage labor

	Δ, July 07 – July 05
	-0.020
	-0.013
	-0.017

	
	(0.61)
	(0.43)
	(1.15)

	Δ, August 07 – August 05
	-0.036
	-0.034
	-0.018

	
	(1.15)
	(1.15)
	(1.12)

	Δ, September 07 – September 05
	0.006
	-0.019
	-0.012

	
	(0.20)
	(0.62)
	(0.72)

	Δ, October 07 – October 05
	0.016
	-0.001
	-0.012

	
	(0.54)
	(0.01)
	(0.69)

	Δ, November 07 – November 05
	0.044
	0.020
	-0.014

	
	(1.61)
	(0.77)
	(0.78)

	Δ, December 07 – December 05
	0.023
	-0.005
	-0.006

	
	(0.85)
	(0.19)
	(0.41)


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.


[bookmark: _Toc234126687]Table 9: Nearest neighbor estimates of impact of receiving at least 600 birr (January-May 2007) on the supply of labor to farm activities
	
	Number of adult males undertaking farm work
	Number of adult females undertaking farm work

	Δ, July 07 – July 05
	0.001
	-0.138

	
	(0.02)
	(2.14)**

	Δ, August 07 – August 05
	0.001
	-0.126

	
	(0.01)
	(1.99)**

	Δ, September 07 – September 05
	0.030
	-0.190

	
	(0.42)
	(3.00)**

	Δ, October 07 – October 05
	0.007
	-0.133

	
	(0.10)
	(2.10)**

	Δ, November 07 – November 05
	0.016
	-0.088

	
	(0.22)
	(1.41)

	Δ, December 07 – December 05
	-0.018
	-0.047

	
	(0.24)
	(0.71)


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

The most striking feature of Tables 7, 8, and 9 is the large number of insignificant results. There is no effect as measured in terms of changes in supply of wage labor (Table 8), no impact on changes in the number of females engaged in nonfarm own business activities and no impact on changes in the number of males engaged in work on the family farm. There is an increase in the growth of mean number of males engaged in nonfarm own business activities in July and August, and a decrease in the growth of mean number of females engaged in work on the family farm in July, August, September and October but in all these cases, the magnitudes are tiny. Based on these data, there is no evidence that the PSNP has created work disincentives. 
Finally, the 2008 survey included the following attitudinal question, “Do you think that to be successful, people should work hard?” Just under 80 percent of respondents agreed with this statement. If the PSNP dulls work incentives, then we might expect that receipt of payments for undertaking public works would result in fewer households responding affirmatively. There is no strong evidence that this is the case; recipients of public works payments were 3.0 percentage points less likely to agree and this impact was barely significant at the 10 percent level. We can only estimate a single-difference model (this question was not asked in 2006), so we must be cautious about over-interpreting this result. However, it is consistent with the absence of significant disincentives reported in Tables 7, 8, and 9.
[bookmark: _Toc234126236]5.4 Impact on Agricultural Output and Productivity
As noted in the introduction, an objective of the FSP is to encourage households to engage in production and investment. Here, we consider whether this objective is being met by assessing the impact of access to the PSNP (specifically the receipt of Public Works transfers) and OFSP services on crop output and productivity.
We start by noting that the Other Food Security Program contains an array of products and services including beekeeping, access to improved seeds, soil and water conservation and assistance with irrigation (for example, technical advice on water harvesting). Given this, it makes little sense to look at the impact of access to any component of the OFSP because some are not designed to affect directly crop output. Instead, we focus on specific components, like irrigation and seeds, which we would expect to improve output. We also restrict attention to those households growing either wheat or maize in both 2006 and 2008 as these are the two most commonly grown crops in the sample. (For example, maize accounts for 40 percent of cereals production in 2008.[footnoteRef:17]) An advantage of doing so is that it improves our ability to match treat and control households.  We use a difference-in—difference approach so the outcome variables are expressed in growth terms. We consider the following outcomes for both wheat and maize: growth in production; growth in area sown; growth in yields; growth in the use of fertilizer, both total (kg) amounts and amount per hectare (kg/ha); and finally whether the household had invested in stone terracing. We consider the following definitions of treatment: receipt of Public Works transfers only; receipt of assistance with irrigation only; public works transfers and irrigation. For maize, we also consider receipt of assistance with access to improved seeds only; and public works transfers and seeds.  [17:  Cereals refers to teff, barley, wheat, and maize.] 

Results for wheat are reported in Table 10. Access solely to Public Works transfers has no effect on output, productivity, fertilizer use or investments in terracing as Column (1) shows and only a small (less than 0.2 ha) impact on area sown. Households that only received access to OFSP irrigation services, but no transfers, increased their use of fertilizer and were more likely to invest in terracing. However, there is no effect on production, acreage sown or yield. A different story exists where we consider households receiving both Public Works transfers and access to OFSP irrigation services. There is a yield increase of 236.3 kg/ha, approximately a 25 percent increase in yield and a large increase in the proportion of households reporting that they invested in stone terracing. Terracing is the building of small stone walls that follow the contour of the slope of a hill; it slows rainwater from rushing down the hillside and thus prevents soil erosion. Numerous studies in Ethiopia indicate that this practice is effective both in terms of improving soil fertility and also cereals’ yields (Alemayehu, Yohannes, and Dubale 2006; Vancampenhout et al. 2006; Gebremedhin, Swinton, and Tilahun 1999). The combination of improvements in soil fertility and greater intensity of fertilizer make it plausible that wheat yields for households receiving both PSNP and OFSP irrigation services would be higher than for households only receiving irrigation services. Finally, the impact on changes in months of food security for households receiving both is large, a nearly one month improvement relative to control households. As such, these results are consistent with the findings above that the combination of the PSNP and OFSP yields a more positive effect than the PSNP by itself.
[bookmark: StartHere][bookmark: _Toc234126688]Table 10: Nearest neighbor estimates of public works transfers and wheat production
	
	> 100 birr from public works, 2006-2008
ONLY
	OFSP irrigation services
ONLY
	> 100 birr from public works
AND
OFSP irrigation services

	Change in production (kg)
	69.5
	11.99
	98.8

	
	(1.36)
	(0.18)
	(1.72)*

	Change in area cultivated (ha)
	0.173
	0.048
	0.141

	
	(2.60)**
	(0.56)
	(1.55)

	Change in yield (kg/ha) 
	-26.8
	-143.7
	236.3

	
	(0.37)
	(1.47)
	(3.10)**

	Change in whether household uses credit
	0.322
	-0.033
	0.460

	
	(3.87)**
	(0.28)
	(4.27)**

	Change in quantity fertilizer used on wheat (kg)
	6.6
	12.2
	20.5

	
	(1.28)
	(3.42)**
	(3.24)**

	Change in quantity fertilizer used on wheat per hectare (kg/ha)
	11.3
	49.5
	91.02

	
	(0.93)
	(4.76)**
	(5.05)**

	Invested in stone terracing
	0.064
	0.215
	0.346

	
	(1.03)
	(2.42)**
	(5.57)**

	Change in food gap
	0.826
	0.426
	0.935

	
	(3.40)**
	(1.42)
	(2.67)**

	Sample size
	344
	212
	215


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.

We now turn to the results for households growing maize. Here we consider two interventions, assistance with improved seeds and irrigation services. Results are reported in Table 11. Similar to the results found in the evaluation of the 2006 data, access to Public Works transfers by themselves have no impact on maize production, acreage or yield. Where beneficiaries received assistance with access to seeds, there is an increase of 100 kg in maize output relative to control households but significant only at the 10 percent level.  By contrast, there are large impacts on productivity—increases of more than 200 kg/ha—when households have access to both Public Works transfers and OFSP services. There is an increase in total output, though this is not precisely measured. On a per hectare basis, there is a statistically significant increase in fertilizer use, though the magnitude of this is not much larger than the impact observed for households only receiving seed services. However, there is a large increase in the proportion of households that make investments in stone terracing and this may also play a role in increasing maize yields. We also contrast the impact of access solely to irrigation services and access to both irrigation services and Public Works transfers. Here again we see a similar story; yield increases are only observed when households have access to both OFSP services and transfers. However, the mechanism underlying this effect is less clear as households with access solely to OFSP irrigation services have higher use of fertilizer and were more likely to invest in stone terracing.
[bookmark: _Toc234126689]Table 11: Nearest neighbor estimates of public works transfers and maize production
	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	Public works transfers
ONLY
	OFSP seed services ONLY
	Public works transfers
AND
OFSP seed services
	OFSP irrigation services
ONLY
	Public works transfers
AND
OFSP irrigation services

	Change in production (kg)
	30.847
	93.3
	214.6
	91.7
	133.4

	
	(0.57)
	(1.68)*
	(1.42)
	(1.36)
	(1.16)

	Change in area cultivated (ha)
	0.172
	0.681
	1.173
	0.217
	0.00004

	
	(1.19)
	(2.64)**
	(2.66)**
	(2.00)**
	(0.03)

	Change in yield (kg/ha) 
	64.475
	-50.0
	262.4
	8.289
	243.7

	
	(1.32)
	(0.70)
	(3.17)**
	(0.10)
	(3.44)**

	Change in quantity fertilizer used on maize (kg)
	-2.469
(1.57)
	3.767
(1.13)
	-1.034
(0.39)
	4.914
(2.87)**
	1.937
(1.02)

	Change in quantity fertilizer used on maize per hectare (kg/ha)
	-1.075
(0.13)
	34.5
(1.43)
	38.1
(2.01)**
	28.5
(2.51)**
	10.5
(1.10)

	Invested in stone terracing
	0.082
	-0.013
	0.195
	0.256
	0.108

	
	(2.26)**
	(0.31)
	(2.98)**
	(5.52)**
	(1.80)*

	Change in food gap
	0.130
	-0.949
	0.510
	-0.756
	0.263

	
	(0.45)
	(2.69)**
	(0.85)
	(2.06)**
	(0.56)

	Sample size
	569
	338
	312
	355
	347


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level. Absolute values of t-statistics in parentheses.





[bookmark: _Toc234126237]6.  Results from Localities in Amhara Receiving a High Value Food Basket
As noted in section 2, we also have data on areas receiving a High Value Food Basket in selected woredas in Amhara. In this section, we use these data to examine the performance of the public works program in these HVFB woredas.  We estimate the impact of the PSNP in the HVFB woredas using nearest neighbor matching, as described in section 4.  The comparison group for these impact estimates is drawn from non-beneficiary households in the same HVFB woredas.  Using non-beneficiary households from other PSNP woredas in Amhara or elsewhere would be more likely to bias the impact estimates because of the greater influence of unobserved differences in woreda-specific effects.  The outcomes considered include change in food security, change in livestock holdings, measures of agricultural production, and child nutrition as measured by anthropometry.  
[bookmark: _Toc234126238]6.1  The Impact of Public Works Participation on Food Security and Livestock Holdings 
As in the estimates for the broader PSNP from section 5, we use two definitions of participation in public works (or “treatment”) to differentiate impacts by the level of participation. 
1. “Any Public Works Transfers.” As in section 5, a household is defined as a treatment household if it receives at least 100 birr total in public works transfers in the first five months of 2007 or 2008. A control household is a household that did not report receiving any public works payments in this period. 
“High level of Public Works Transfers.”  In this case, a household is defined as a treatment household if it receives at least 1,200 birr total in public works transfers in the first five months of 2007 or 2008. We choose 1,200 birr, as it is approximately the value of the mean level of public works transfers received by households that participate in the public works program in Amhara-HVBC. This is a somewhat higher threshold than the 900 birr transfer level used to classify a “high level” of transfers across the four major regions in section 5, but this reflects the higher average value of transfers in the HVFB woredas in Amhara.  A control household is a household that did not report receiving any public works payments in this period. 
We examine the impact of public works participation on two welfare outcomes in the HVFB woredas.  The first is the “change in months of food security” over the past 12 months.  This is defined as in section 5, except that we examine the change in this measure between 2005, the period of the HVFB baseline survey, and 2008.  The second outcome is the “growth in livestock units” measured in TLU.  Here, we measure the growth in TLU from 2006-2008 using recall data collected during the 2008 survey round.
Table 12, Column (1), presents estimates of the impact of the receipt of any public works transfers between 2007 and 2008. Relative to control households, the number of months of food security grows by 0.40 months. There is no effect on livestock holdings. However, if we restrict the sample to households receiving relatively large transfers (Column [2]), there is a sizeable effect on livestock accumulation of 0.365 TLU.
[bookmark: _Toc234126690]Table 12: Nearest neighbor estimates of impact on food security and assets in Amhara-HVFB woredas, by definition of program participation
	
	(1)
	(2)

	
	Any public works transfers
	High level of public works transfers

	Change in food gap (months)
	0.402**
	

	Change in total livestock units
	-0.080
	0.365**


Notes: * statistically significant at the 10 percent level; ** statistically significant at the 5 percent level.

[bookmark: _Toc229382788][bookmark: _Toc234126239]6.2  PSNP Impacts on Agricultural Production
6.2.1 Descriptive Statistics
In this section, we present estimates of the impact of public works transfers and OFSP services on agricultural production and input use in the High-Valued Food Basket (HVFB) woredas in Amhara.  Transfers from public works may increase household investment in agriculture, but the labor requirements of public works may create some competition for labor and lead to a shift in factor utilization away from labor-intensive techniques on household farms.  We consider the role of OFSP transfers on these outcomes because some of these transfers are explicitly designed to increase agricultural productivity.
We define participation in public works and the OFSP, the “treatments,” as follows.  A household is treated as a PW beneficiary in the impact analysis if members of the household received at least 100 birr in PW transfers in 2007-08.  The comparison group for this treatment includes households that did not receive any PW transfers over this period.  Table 13 shows that 18.5 percent of households in the HVFB sample were PW beneficiaries by this measure.  For comparison, we included the comparable figure from other PSNP woredas in Amhara that were interviewed in the Food Security Survey.  In these woredas, 23.4 percent of households were PW beneficiaries.  
[bookmark: _Toc234126691]Table 13: Incidence of PSNP and OFSP programs, by PSNP program type, Amhara
	
	High valued food basket woredas
	Other PSNP woredas

	Received at least 100 birr in PW transfers, 2007-08
	0.185
	0.234

	Received any OFSP transfers, 2007-08
	0.255
	0.299

	Received agriculture productivity enhancing OFSP transfers (irrigation, SWC, seeds, tools)
	0.185
	0.234

	Received irrigation OFSP transfers 
	0.102
	0.157

	Received soil and water conservation OFSP transfers
	0.171
	0.204

	Received at least 100 birr in PW transfers and OFSP agriculture productivity transfers, 2007-08
	0.185
	0.234



Table 13 shows that one-quarter of households in the HVFB sample received at least one component of OFSP services.  We use several different measures of participation in the OFSP to examine differences in impact across types of OFSP services.  First, we group households that received any agricultural productivity-enhancing OFSP services, such as irrigation, soil and water conservation (SWC), improved seeds, or farm tools and implements.  In the HVFB sample, 18.5 percent of households received services of this type.  Of these, SWC services were most common, but irrigation services were also popular.  Finally, we also examine impacts for households that received both PW transfers and productivity-enhancing OFPS services.  Nearly 20 percent of households received both PW transfers and OFSP services, suggesting that OFSP services were effectively targeted as a complementary program to PW beneficiaries.
The agricultural inputs we consider include fertilizer, pesticide, improved seeds, irrigation, and labor, as measured by hired labor and shared or “exchange” labor.  Table 14 presents the mean quantity of fertilizer used and the share of respondents using the other inputs for the Meher season in the HVFB woredas and in the other PSNP woredas in Amhara for comparison.  In general, use of modern inputs is relatively uncommon.  Less than 10 percent of households in the HVFB sample used fertilizer in the Meher season and less than 5 percent used pesticide or improved seed varieties.  Irrigation was relatively common, with more than 78 percent of households using some form of irrigation.  Labor markets in agriculture in Amhara are relatively thin.  Only 6.4 percent of households hired any labor.  However, reliance on exchange labor is more common, with nearly 17 percent of households using exchange labor.  This pattern of input use is similar to other PSNP woredas in Amhara, although there is significantly greater use of fertilizer in the other PSNP woredas.


[bookmark: _Toc234126692]Table 14: Agricultural input use, by PSNP program type in Amhara, Meher 2008
	
	High-valued food basket woredas
	Other PSNP woredas

	Fertilizer quantity used, kg
	4.641
	10.274

	Whether used any fertilizer
	0.080
	0.163

	Whether used any pesticide
	0.037
	0.022

	Whether used improved seeds
	0.012
	0.051

	Whether used any irrigation
	0.780
	0.809

	Whether hired labor
	0.074
	0.037

	Whether used shared/exchange labor
	0.169
	0.118

	Whether used hired or shared labor
	0.231
	0.153



Next, we consider the incidence of the PW and OFSP programs and patterns of input use by major crops grown.  Table 15 shows that participation in the PW and OFSP programs is somewhat higher among teff and barley producers than in general for the HVFB woredas.  Nearly half of teff and barley producers in this sample received transfers.  Table 15 also shows that fertilizer use is relatively low among teff and sorghum producers, but it is used more by barley farmers and, especially, wheat farmers.  Also, sources of labor differ by crop, with hired labor much more commonly used by sorghum producers.  Producers of teff, wheat, and barley use more exchange labor, which competes with public works on demands for household labor.
[bookmark: _Toc234126693]Table 15: Program incidence and agricultural input use, by crop grown in HVFB woredas
	
	Teff
	Barley
	Wheat
	Sorghum

	N
	480
	424
	337
	278

	Program incidence
	
	
	
	

	Received at least 100 birr in PW transfers, 2007-08
	0.283
	0.314
	0.341
	0.309

	Received any OFSP transfers, 2007-08
	0.467
	0.427
	0.380
	0.288

	Received agriculture productivity enhancing OFSP transfers (irrigation, SWC, seeds, tools)
	0.404
	0.337
	0.335
	0.183

	Input use
	
	
	
	

	Fertilizer quantity used, kg
	1.033
	3.874
	10.175
	0.831

	Whether used any fertilizer
	0.065
	0.080
	0.169
	0.040

	Whether used any pesticide
	0.083
	0.040
	0.021
	0.072

	Whether used improved seeds
	0.019
	0.024
	0.036
	0.014

	Whether used any irrigation
	0.738
	0.795
	0.804
	0.788

	Whether hired labor
	0.058
	0.033
	0.033
	0.108

	Whether used shared/exchange labor
	0.225
	0.219
	0.231
	0.133

	Whether used hired or shared labor
	0.269
	0.245
	0.252
	0.230



Table 16 presents summary statistics on agricultural production, land area, and yields for the HVFB woredas in 2005 and 2008 and for other PSNP woredas in the FSS sample, in 2005 and 2008.  The value of production for the four major cereals for this region rises more sharply in the HVFB woredas than elsewhere.  Over this period, teff and sorghum production remain stable in HVFB locations, but barley and wheat production decline despite stable or growing area devoted to these crops.
[bookmark: _Toc234126694]Table 16: Agricultural production and acreage, by PSNP program type in Amhara, Meher
	
	High-valued food basket woredas
	Other PSNP woredas


	
	2005
	2008
	2006
	2008

	Value of cereal production, birr
	1,044
	2,738
	1,687
	2,120

	Area cultivated, hectares
	0.92
	1.2
	0.67
	0.79

	Production of teff, kg
	201.15
	196
	230.64
	217.15

	Area cultivated under teff, hectares
	0.49
	0.60
	0.34
	0.48

	Yield for teff, kg/hectare
	509.83
	525.83
	856.85
	607.34

	Production of barley, kg
	292.92
	185.21
	247.74
	198.24

	Area cultivated under barley, hectares
	0.44
	0.48
	0.37
	0.43

	Yield for barley, kg/hectare
	815.5
	612.52
	1072.98
	668.3

	Production of wheat, kg
	236.78
	140.33
	279.18
	183

	Area cultivated under wheat, hectares
	0.35
	0.45
	0.35
	0.31

	Yield for wheat, kg/hectare
	752.21
	667.72
	1264.6
	800.8

	Production of sorghum, kg
	358.85
	393.32
	469.28
	290.58

	Area cultivated under sorghum, hectares
	0.72
	0.75
	0.47
	0.44

	Yield for sorghum, kg/hectare
	612.12
	768.3
	1568.11
	850.9



6.2.2 Impact Results
In this section we present the impact of public works transfers, agricultural productivity-enhancing services and their combined impact on agricultural productivity, and input use based on the nearest neighbor matching technique. These are shown in Table 17.
Table 17 shows that although access to public works transfers alone has no effect on growth of value of total cereal crop production, it increases area under cereal crop cultivation by 0.36 hectares. The average area under cereal crop cultivation in the HVFB areas in 2005 was about 0.83 hectares. In terms of input use, we find that households that receive public works transfers are less likely to use hired and/or shared labor as compared to the control households. 
[bookmark: _Toc234126695]Table 17:  Nearest neighbor matching estimates of impact of public works transfers and OFSP services on agricultural production and input use
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	
	Public works transfers
ONLY
	OFSP agriculture productivity enhancing services
ONLY
	Public works transfers
AND OFSP productivity enhancing services
	OFSP irrigation services ONLY
	Public works transfers
AND OFSP irrigation services
	OFSP 
soil and water conservation (SWC) services ONLY
	Public works transfers
AND OFSP irrigation services

	
	
	
	
	
	
	
	

	Change in value of cereal production (birr)
	-86.37
	-369.13
	-157.40
	-162.57
	-349.44
	-292.72
	-333.60

	Change in area cultivated (hectare)
	0.36**
	0.52**
	0.87**
	0.64***
	0.63
	0.65***
	0.89

	
	
	
	
	
	
	
	

	Fertilizer quantity used (kg)
	-1.361
	0.871
	0.914
	0.403
	-1.960
	0.623
	0.904

	Used any fertilizer
	-0.019
	0.072***
	0.067**
	0.104***
	0.056
	0.069***
	0.063**

	Used any pesticide
	-0.003
	-0.030
	-0.052
	0.008
	-0.030
	-0.041
	-0.062

	Used improved seeds
	-0.010
	0.042***
	0.010
	0.044***
	0.017
	0.019*
	0.002

	Used any irrigation
	-0.001
	0.002
	-0.020
	-0.001
	-0.023
	0.003
	-0.013

	Used hired labor
	-0.033*
	0.025
	0.033
	0.024
	0.010
	0.025
	0.048

	Used shared/exchange labor
	-0.050*
	-0.043
	-0.134**
	-0.159**
	-0.122
	-0.052
	-0.091

	Used hired or shared labor
	-0.080***
	0.004
	-0.100*
	-0.134
	-0.139
	-0.007
	-0.050


Notes: *statistically significant at the 10 percent level; ** statistically significant at the 5 percent level; *** statistically significant at the 1 percent level.




Access solely to agriculture productivity-enhancing (APE) services, irrigation and SWC (Columns (2), (4), and (6)) also has a positive effect on acreage under cereal crops.  Having access to APE services increases the likelihood that the household will use improved seeds by 4.2 percentage points and increases the likelihood of fertilizer use by 7.2 percentage points. This seems reasonable, as some of these services directly provide improved seeds. This effect is even stronger for households that receive irrigation services only. This may be due to complementarity of irrigation and other inputs. Households that receive irrigation services are also less likely to use hired labor. As households invest more in their fields, they may be more inclined to work on their fields themselves, because hired labor is often less productive. 
Access to these OFSP agricultural services leads to increased use of fertilizer and improved seeds. This, when combined with public works transfers, does not lead to any additional effect on these outcomes. This implies that there is a lack of synergy between the public works transfers and services of the OFSP for enhancing agricultural productivity.
Table 18 shows the crop-specific impact of public works transfers, APE services, and public works along with APE services. There are some differences across crops. For the households that produce teff, public works transfers do not have any effect on output, acreage, or input use, except for marginally significant impacts on pesticide, irrigation and labor use. APE services have a positive effect on fertilizer use, the use of improved seeds, and hired labor. However, households receiving APE services are less likely to use pesticides, irrigation, and shared labor. Column (3) for Teff producers shows that the combination of public works transfers and APE services has no significant effect on agricultural output or input use. Results for barley are more or less similar to teff.  The main difference is that acreage expands for barley producers.  For both of these crops, there is a small increase in the share of households using hired labor and a larger decline in the use of exchange labor for OFSP beneficiaries.  This may reflect a change in orientation as households organize to undertake the investments supported by the OFSP.  This decline in exchange labor is not a direct result of demand for labor from PW, because, surprisingly, it occurs in the OFSP sample. 


[bookmark: _Toc234126696]Table 18:  Nearest neighbor estimates of impact of public works transfers and OFSP services on agricultural production and input use, by crop for major cereals
	
	(1)
	(2)
	(3)

	
	Public works transfers
ONLY
	OFSP 
agriculture productivity enhancing services
ONLY
	Public works transfers
AND OFSP productivity enhancing services

	Teff
	
	
	

	Change in production (birr)
	55.53
	-20.05
	56.97

	Change in area cultivated (hectare)
	0.19
	0.23*
	0.51

	Change in yield (kg/hectare)
	131.00
	-70.52
	221.02

	Fertilizer quantity used (kg)
	-0.097
	1.121*
	0.742

	Used any fertilizer
	0.025
	0.101***
	0.090*

	Used any pesticide
	0.062*
	-0.082***
	-0.028

	Used improved seeds
	-0.006
	0.026**
	--

	Used any irrigation
	0.054*
	-0.094**
	-0.041

	Used hired labor
	-0.001
	0.039*
	-0.008

	Used shared/exchange labor
	0.083*
	-0.324***
	-0.051

	Used hired or shared labor
	0.085*
	-0.311***
	-0.019

	Barley
	
	
	

	Change in production (birr)
	38.99
	-9.87
	-39.11

	Change in area cultivated (hectare)
	0.28**
	0.21
	0.61

	Change in yield (kg/hectare)
	34.80
	-221.94*
	-194.11

	Fertilizer quantity used (kg)
	0.436
	1.091
	1.959

	Used any fertilizer
	-0.003
	0.049*
	0.014

	Used any pesticide
	-0.017
	-0.144***
	-0.097**

	Used improved seeds
	-0.018
	0.023
	--

	Used any irrigation
	0.028
	-0.017
	0.020

	Used hired labor
	0.009
	0.063***
	0.042

	Used shared/exchange labor
	-0.066
	-0.185***
	-0.122*

	Used hired or shared labor
	-0.050
	-0.150**
	-0.080

	Wheat
	
	
	

	Change in production (birr)
	21.43
	36.06
	20.63

	Change in area cultivated (hectare)
	0.28*
	0.22
	0.81**

	Change in yield (kg/hectare)
	-60.83
	-57.76
	-201.25

	Fertilizer quantity used (kg)
	-0.638
	2.917
	1.665

	Used any fertilizer
	0.002
	0.054
	-0.036

	Used any pesticide
	0.025*
	0.039*
	0.037

	Used improved seeds
	0.004
	0.051**
	0.037

	Used any irrigation
	0.027
	-0.014
	0.049

	Used hired labor
	-0.005
	0.011
	-0.020***

	Used shared/exchange labor
	-0.005
	-0.100
	-0.076

	Used hired or shared labor
	-0.007
	-0.064
	-0.096

	Sorghum
	
	
	

	Change in production (birr)
	-47.50
	-32.44
	-179.63*

	Change in area cultivated (hectare)
	0.20
	0.22
	-0.10

	Change in yield (kg/hectare)
	-23.51
	-159.76
	242.21

	Fertilizer quantity used (kg)
	0.036
	-3.494**
	-2.473

	Used any fertilizer
	0.014
	0.096**
	0.111

	Used any pesticide
	0.028
	-0.006
	-0.020

	Used improved seeds
	-0.009
	0.012
	--

	Used any irrigation
	0.047
	-0.106**
	-0.052

	Used hired labor
	0.003
	0.091
	0.127

	Used shared/exchange labor
	0.036
	0.063
	0.070

	Used hired or shared labor
	0.039
	0.137*
	0.196


Notes: *statistically significant at the 10 percent level; ** statistically significant at the 5 percent level; *** statistically significant at the 1 percent level.

For wheat producers, public works transfers alone and public works transfers along with APE services lead to an increase in acreage. These households are slightly more likely to use pesticides if they receive public works transfers or APE services. Those that receive APE services are also more likely to use improved seeds. Among sorghum producers, there is no impact on access to public works transfers. Sorghum producers that also receive APE services on average use 3.4 kilograms less of fertilizers than sorghum producers that do not receive APE services. At the same time, these farmers are about 10 percentage points more likely to use fertilizers.
[bookmark: _Toc234126240]6.3  PSNP Impacts on Child Anthropometry
Here we examine the evidence for whether the PSNP had an impact on child nutrition, measured by anthropometry, in the HVFB woredas in Amhara.  We use height, weight, and demographic data for Amhara from the 2005 USAID survey and the 2008 EFSS to construct height-for-age Z-scores (HAZ), weight-for-age Z-scores (WAZ), and weight-for-height Z-scores (WHZ) based on the new reference standards developed by the World Health Organization (WHO 2005).  
6.3.1 Descriptive Statistics
The prevalence of malnutrition is high in PSNP program areas in Amhara.  Table 19 reports average anthropometric status and malnutrition prevalence in HVFB woredas in 2005 and 2008 and in other PSNP woredas in 2008 for comparison.  Among 6-35 month old children, mean HAZ in HVFB woredas in 2005 was ‑2.07, mean WHZ was ‑0.67 and mean WAZ was ‑1.68.  More than half of the children under three years of age are stunted and the prevalence of severe stunting is nearly 30 percent.  The prevalence of wasting was 19.5 percent among children age 6-35 months, and roughly 40 percent of children in this age range had low WAZ.  The nutrition situation did not appear to improve overall in HVFB woredas between 2005 and 2008.  The prevalence of stunting, wasting and low WAZ all increased slightly from 2005-2008 for children under 3 years.  For children age 36-59 months, stunting prevalence declined, but the prevalence of wasting increased considerably, doubling from 6 to 12 percent.  These figures summarize average outcomes among HVFB beneficiaries and non-beneficiaries in the HVFB woredas.  The trend of worsening nutrition there may reflect the effects of the food price crisis in 2008.


[bookmark: _Toc234126697]Table 19: Anthropometric status in Amhara
	
	High-valued food basket woredas
	
	Other PSNP woredas

	
	2005
	2008
	
	2008

	Age 6-35 months
	
	
	
	

	Height-for-age Z-score (mean HAZ)
	-2.07
	-1.99
	
	-1.90

	Weight-for-height Z-score (mean WHZ)
	-0.66
	-0.84
	
	-0.41

	Weight-for-age Z-score (mean WAZ)
	-1.68
	-1.83
	
	-1.57

	Stunted (HAZ<-2), %
	54.5
	56.2
	
	52.2

	Severely stunted (HAZ<-3), %
	30.4
	32.1
	
	32.7

	Wasted (WHZ<-2), %
	19.5
	21.6
	
	16.5

	Severely wasted (WHZ<-3), %
	6.1
	8.6
	
	7.2

	Low WAZ (WAZ<-2), %
	40.5
	43.0
	
	39.3

	Severely low WAZ (HAZ<-3), %
	17.3
	21.3
	
	20.6

	Age 36-59 months
	
	
	
	

	Height-for-age Z-score (mean HAZ)
	-2.17
	-1.87
	
	-1.63

	Weight-for-height Z-score (mean WHZ)
	-0.31
	-0.73
	
	-0.36

	Weight-for-age Z-score (mean WAZ)
	-1.55
	-1.70
	
	-1.33

	Stunted (HAZ<-2),%
	55.3
	48.7
	
	41.9

	Severely stunted (HAZ<-3), %
	28.4
	23.9
	
	19.0

	Wasted (WHZ<-2), % 
	5.9
	12.1
	
	9.3

	Severely wasted (WHZ<-3), %
	1.7
	4.3
	
	4.6

	Low WAZ (WAZ<-2), %
	30.2
	38.4
	
	29.7

	Severely low WAZ (HAZ<-3), %
	11.8
	14.3
	
	9.6


Source:  Z-scores were calculated using WHO (2005).

There are no comparable baseline data for the other PSNP woredas.  The data from 2008 show that the nutrition situation in these areas was slightly better than in the HVFB woredas last year.  This does not necessarily indicate differences in the effects of the PSNP in these areas; the other PSNP woredas may have had better nutritional status in 2005 at the start of the program.  These summary statistics are helpful for establishing the overall nutrition situation and for observing trends in nutrition in the HVFB woredas.  
It is also useful to graph the distribution of these anthropometry measures in HVFB and other PSNP woredas to develop a more complete picture.  Figures 9a-9f show the Z-score distributions of HAZ and WAZ for children age 6-59 months and by younger (6-35 months) and older (36-59 months) cohorts.  These figures confirm the slight worsening of nutrition in the HVFB woredas over this period and the somewhat better nutrition situation in the other PSNP woredas than in the HVFB woredas in 2008.  


[bookmark: _Toc234127781]Figure 9a:  Distribution of height-for-age Z-scores in HVFB and other PSNP woredas, children age 6-59 months
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[bookmark: _Toc234127782]Figure 9b:  Distribution of weight-for-age Z-scores in HVFB and other PSNP woredas, children age 6-59 months
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[bookmark: _Toc234127783]Figure 9c:  Distribution of height-for-age Z-scores in HVFB and other PSNP woredas, children age 6-35 months
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[bookmark: _Toc234127784]Figure 9d:  Distribution of weight-for-age Z-scores in HVFB and other PSNP woredas, children age 6-35 months
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[bookmark: _Toc234127785]Figure 9e:  Distribution of height-for-age Z-scores in HVFB and other PSNP woredas, children age 36-59 months
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[bookmark: _Toc234127786]Figure 9f:  Distribution of weight-for-age Z-scores in HVFB and other PSNP woredas, children age 36-59 months
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While these figures are informative, they do not show the impact of the PSNP program in these areas.  It may be, for example, that the declines in nutritional status may have been much steeper in HVFB woredas without the PSNP program.  In order to determine these impacts, it is necessary to construct a statistical comparison group for PSNP beneficiaries in order to estimate what their outcomes would have been without the program.
6.3.2 Impact Results
We present estimates of the impact of the PSNP in HVFB woredas based on three different comparisons of outcomes between beneficiaries and non-beneficiaries.  First, we estimate impacts in 2008 by matching HVFB beneficiaries to non-beneficiaries from the same woredas using anthropometry measures from the 2008 EFFS data and control variables from the 2005 USAID survey.  These “single-difference” estimates have the benefit of relying on outcome measures that were collected within the same survey.  We refer to these single difference estimates as Model 1.  Second, we estimate the impact of the PSNP on the change in child nutrition from 2005 to 2008 in HVFB woredas by comparing changes in mean anthropometry for children in PSNP beneficiary households from 2005 to 2008 to changes in mean anthropometry for a comparison group of children in non-beneficiary households over the same period.  We call this Model 2.  This form of “difference-in-difference” impact estimate compares means across all children in each category (beneficiaries and non-beneficiaries in 2005 and 2008), rather than comparing changes in anthropometry for individual children over time.[footnoteRef:18]  Third (Model 3), we estimate the difference in average nutritional status in 2008 of a young child cohort (those age 6-35 months) and a cohort of older children (age 36-59 months) and compare these age cohort differences between beneficiary households and a comparison group of non-beneficiary households.  Because the PSNP began in 2005, three years before the 2008 survey, and children grow much faster in their first three years of life, children in the 36-59 month cohort received a much smaller benefit from the PSNP between 2005-2008 than children in the 6-35 month cohort.  This is particularly true for child height, so we focus on HAZ estimates with this measure.  This approach uses the difference in the rate of child growth and reduced ability of nutrition to respond to household welfare (and income transfers) as children age to construct another form of a difference-in-difference impact estimate.  In this case, the difference is taken, not between children in the same age group over two different time periods (as in Model 2), but between children measured at the same time in 2008 who were previously treated in different phases of their development cycle.[footnoteRef:19]   [18:  Matching individual children from the USAID 2005 survey to the 2008 EFFS is complicated because enumerators of the 2008 survey did not have child identifying variables from the 2005 survey available to them at the time of the 2008 interviews.  Matching children across survey rounds would need to be based on names and child characteristics.  Preliminary attempts indicated that this would be a very difficult and time-consuming data exercise.]  [19:  The impact results presented here do not include a direct comparison of impacts between HVFB woredas and other PSNP woredas.  Such a comparison requires matching HVFB beneficiaries and other PSNP beneficiaries across woredas.  These comparisons are subject to greater sources of bias because of the presence of often substantial unobserved differences across woredas in characteristics that affect anthropometry, such as food prices and health and sanitation infrastructure.  Preliminary attempts to compare impacts in HVFB and other PSNP woredas did not yield reliable results.] 

Impact estimates for Model 1 were constructed using nearest neighbor matching as described in section 4.  Impact estimates for Model 2 and Model 3 were generated using propensity score weighted (PSW) regression.  As described in Hirano and Imbens (2001) and Bitler, Gelbach and Hoynes (2006), the impact estimate or “treatment effect” in PSW regression is estimated as the difference in mean outcomes between the beneficiaries and a comparison group of non-beneficiaries, where observations on non-beneficiaries are weighted by the inverse of the probability that the household participated in the program.  Observations from beneficiary households receive a weight of one in these regressions. This approach assures that non-beneficiary households that are more similar to beneficiaries contribute more to the estimate of mean outcomes for the comparison group.  This approach is more flexible than nearest neighbor matching when estimating the impact as difference in mean outcomes for age cohorts over two time periods (as in Model 2) or across children of two different age groups (as in Model 3).  
Overall, we do not find any impact of the PSNP program on anthropometry of children in the HVFB woredas.  We present some evidence that suggests the plausibility of impact on younger children in the sample, or that children under age three may have benefitted more than children age 3-4 years, but these results cannot be interpreted as convincing evidence of impact.  We discuss how this finding of the absence of impact is driven in part by the data available for this evaluation and by the size and timing of income transfers. 
We first present results for Model 1.  Table 20 shows nearest neighbor matching estimates of the impact on HAZ, WHZ and WAZ as well as on rates of stunting, wasting and low WAZ by comparing children in PSNP beneficiary households and a comparison group of non-beneficiary households.  The results show that, on average, children age 6-59 months had worse nutrition in PSNP beneficiary households than in a comparison group.  Results in column 1 indicate that the average impact on households receiving at least 100 birr in PSNP transfers in 2007 and 2008 was negative, leading to significantly lower HAZ and higher rates of stunting, wasting and low weight-for-age.  However, our experience with developing matching estimates of program impact suggests that this discouraging result may be due to bias in the impact estimates themselves.  Impact estimates based on nearest neighbor matching require a comprehensive set of observable variables to control for differences in child, household and community characteristics between beneficiaries and non-beneficiaries.  If there remain important unobserved differences between these two groups, the impact estimates will be biased.  This problem is more severe in these single-difference estimates than in the difference-in-difference used in Model 2 and Model 3.  On average, PSNP beneficiaries in HVFB woredas were substantially poorer than non-beneficiaries in the same woredas.  The data available from the 2005 USAID survey made it difficult to fully control for these differences.  Therefore, we believe these negative impacts reflect a bias in the estimates, in which poor PSNP beneficiaries are compared to relatively better-off non-beneficiaries, rather than to a comparably poor group of non-beneficiaries.  
This interpretation is supported by the distribution of the pattern of impacts across the younger and older age cohorts in column 1 of Table 20.  The impact estimates for 6-59 month olds are driven by negative results for the older 36-59 month old cohort.  There are no negative impacts on children age 6-35 months.  Given the higher capacity for younger children to respond to the benefits of the income transfers (through increased food consumption and a more nutritious diet), this suggests that any positive impact on younger children may be countering the effects of the bias in these single difference estimates.  We cannot conclude there are positive impacts on young children, but it is possible that the presence of impact is masked by a bias from unobservable variables.  
Column 2 of Table 20 presents estimated impact of the PSNP on beneficiary households that received at least 1,200 birr in transfers in 2007 and 2008.  These results are similar to those for beneficiaries on average, providing no evidence that larger transfers improved the impacts of the program.


[bookmark: _Toc234126698]Table 20:  Single difference estimates of the impact of public works on anthropometric status in HVFB woredas, 2008 (Model 1)
	
	Any public works transfers
	High level of public works transfers

	
	(1)
	(2)

	Age 6-59 months 
	
	

	Height-for-age Z-score (mean HAZ)
	-0.346
	0.016

	Weight-for-height Z-score (mean WHZ)
	-0.250
	-0.418**

	Weight-for-age Z-score (mean WAZ)
	-0.455***
	-0.267

	Stunted (HAZ<-2), %
	12.5**
	  4.1

	Wasted (WHZ<-2), %
	11.9***
	14.1***

	Low WAZ (WAZ<-2), %
	18.9***
	11.1

	Age 6-36 months 
	
	

	Height-for-age Z-score (mean HAZ)
	-0.298
	0.294

	Weight-for-height Z-score (mean WHZ)
	-0.179
	-0.438

	Weight-for-age Z-score (mean WAZ)
	-0.273
	-0.062

	Stunted (HAZ<-2), %
	6.4
	4.2

	Wasted (WHZ<-2), %
	7.1
	8.7

	Low WAZ (WAZ<-2), %
	4.4
	4.6

	Age 36-59 months 
	
	

	Height-for-age Z-score (mean HAZ)
	-0.006
	-0.167

	Weight-for-height Z-score (mean WHZ)
	-0.209
	0.033

	Weight-for-age Z-score (mean WAZ)
	-0.324*
	-0.172

	Stunted (HAZ<-2), %
	13.3*
	18.1**

	Wasted (WHZ<-2), %
	11.5**
	10.7*

	Low WAZ (WAZ<-2), %
	22.4***
	18.1**


Notes:  Column 1 presents impacts on PSNP beneficiary households that received at least 100 birr in transfers in 2007-08.  Column 2 presents impacts on PSNP beneficiary households that received at least 1,200 birr in transfers in 2007-08.  * significant at the 10 percent level; ** significant at the 5 percent level; *** significant at the one percent level.  

Next we turn to the results from Model 2, where impacts are measured as the difference in the change in average nutritional status between PSNP beneficiaries and non-beneficiaries.[footnoteRef:20]  In many respects, Model 2 is the most preferred of the three approaches to measuring PSNP impact.  It has lower bias than Model 1 but is less conservative than Model 3.  Table 21 presents the results.  Model 2 shows no positive impact of the PSNP on anthropometry in the HVFB woredas.  Two measures show significant negative impacts on prevalence of wasting, one for 36-59 month olds on average and another for large transfers among 6-59 month olds.  It may be that in these estimates there is some remaining bias from unobserved effects, because it is difficult to explain why the program should contribute to a worsening of malnutrition. [20:  Impact estimates for Model 2 and Model 3 were generated using propensity score weighted (PSW) regression.  This approach is analogous to propensity score matching, a matching estimator like nearest neighbor matching.  PSW regression weights the observations in a regression used to compare mean outcomes by the estimated probability that the comparison households could be a beneficiary of the program.  Observations on beneficiaries are given a weight of one.  This approach means that comparison observations that are more likely to be in the program and are more like the beneficiaries, will contribute more to the estimate of difference in mean outcomes.  PSW regression was used here because it provided a more flexible model for estimating impacts by DID.] 

[bookmark: _Toc234126699]Table 21:  Difference-in-difference estimates of the impact of public works on anthropometric status in HVFB woredas, 2005-2008 (Model 2)
	
	Any public works transfers
	High level of public works transfers

	
	(1)
	(2)

	Age 6-59 months 
	
	

	Height-for-age Z-score (mean HAZ)
	0.603
	0.493

	Weight-for-height Z-score (mean WHZ)
	-0.377
	-0.135

	Weight-for-age Z-score (mean WAZ)
	0.014
	0.278

	Stunted (HAZ<-2), %
	-7.8
	-4.6

	Wasted (WHZ<-2), %
	 5.4
	13.3**

	Low WAZ (WAZ<-2), %
	-6.8
	  1.0

	Age 6-36 months 
	
	

	Height-for-age Z-score (mean HAZ)
	0.284
	0.556

	Weight-for-height Z-score (mean WHZ)
	-0.349
	-0.418

	Weight-for-age Z-score (mean WAZ)
	-0.090
	0.140

	Stunted (HAZ<-2), %
	 7.0
	  4.9

	Wasted (WHZ<-2), %
	-3.7
	10.7

	Low WAZ (WAZ<-2), %
	-6.6
	  5.1

	Age 36-59 months 
	
	

	Height-for-age Z-score (mean HAZ)
	0.706
	0.116

	Weight-for-height Z-score (mean WHZ)
	-0.394
	-0.324

	Weight-for-age Z-score (mean WAZ)
	0.204
	0.045

	Stunted (HAZ<-2), %
	-10.5
	-19.8

	Wasted (WHZ<-2), %
	 17.5**
	 11.0

	Low WAZ (WAZ<-2), %
	   0.5
	  -0.6


Notes:  Estimates based on regressions weighted by the inverse of the estimated propensity score for the probability of participating in the PSNP.  Column 1 presents impacts on PSNP beneficiary households that received at least 100 birr in transfers in 2007-08.  Column 2 presents impacts on PSNP beneficiary households that received at least 1,200 birr in transfers in 2007-08.  * significant at the 10 percent level; ** significant at the 5 percent level; *** significant at the one percent level.  

Lastly, we consider impact estimates from Model 3, which compare whether the difference in average nutrition between younger and older children in beneficiary households in 2008 is greater than this difference in non-beneficiary households.  These DID estimates should have lower bias than the single-difference estimates from Model 1.  We present these estimates only for measures of height (HAZ and stunting) because differences in stature between these age cohorts will be more distinct than differences in weight.  The measure of PSNP impact from Model 3 is whether the difference in impact between PSNP beneficiaries and non-beneficiaries is greater for young children than it is for older children.  An improvement is positive for HAZ and negative for stunting.  For example, an HAZ impact estimate for 6-35 month olds that is positive and larger than that for 36-59 month olds represents a positive impact.  Differencing impacts between age cohorts makes this a rather conservative measure of impact.  Younger children will need to benefit from the program much more than their older counterparts.
Table 22 shows that the program had no impact on the nutrition of younger children in beneficiary households.  Column 1 shows that the estimated impact of the PSNP on young children is negative and that on the older cohort is positive, yielding a negative overall impact estimate.  This estimate is not significant.  We also examined whether impacts measured by Model 3 are different for females than for males, but we find no significant difference.  Column 2 presents impacts on households receiving transfer payments of at least 1,200 birr.  The estimated size of the impact on females in these households is larger for both HAZ and stunting than for average PSNP beneficiaries, but these estimates are not significant. 
[bookmark: _Toc234126700]Table 22:  Estimates (DID) of the difference in impact of public works on anthropometric status of older and younger child cohorts in HVFB woredas, 2008 (Model 3)
	
	Any public works transfers
	High level of public works transfers

	
	(1)
	(2)

	Impact on full sample
	
	

	Height-for-age Z-score (mean HAZ)
	
	

	Age 6-35 months
	-0.360
	0.243

	Age 36-59 months
	0.058
	0.315

	Difference in impact
	-0.418
	-0.072

	Stunted (HAZ<-2), %
	
	

	Age 6-35 months
	5.4
	-5.1

	Age 36-59 months
	-3.1
	-8.1

	Difference in impact
	8.5
	3.0

	Impact on females
	
	

	Height-for-age Z-score (mean HAZ)
	
	

	Age 6-35 months
	-0.631
	0.176

	Age 36-59 months
	0.154
	0.143

	Difference in impact
	-0.785
	0.033

	Stunted (HAZ<-2), %
	
	

	Age 6-35 months
	16.8
	0.1

	Age 36-59 months
	7.3
	5.8

	Difference in impact
	9.5
	-4.9

	Impact on males
	
	

	Height-for-age Z-score (mean HAZ)
	
	

	Age 6-35 months
	-0.039
	0.325

	Age 36-59 months
	-0.041
	0.523

	Difference in impact
	0.003
	-0.198

	Stunted (HAZ<-2), %
	
	

	Age 6-35 months
	-7.8
	-11.8

	Age 36-59 months
	-10.3
	-24.7

	Difference in impact
	2.5
	12.9


Notes:  DID refers to difference-in-difference impact estimates.  Estimates based on regressions weighted by the inverse of the estimated propensity score for the probability of participating in the PSNP.  Column 1 presents impacts on PSNP beneficiary households that received at least 100 birr in transfers in 2007-08.  Column 2 presents impacts on PSNP beneficiary households that received at least 1,200 birr in transfers in 2007-08.  * significant at the 10 percent level; ** significant at the 5 percent level; *** significant at the one percent level.  

There are several factors that could contribute to the failure to identify positive impacts of the PSNP in HVFB woredas.  The comparison of the three models used here shows that some estimation methods are subject to more bias than others.  In our experience with methods for estimating program impact based on matching, it is essential to have a large set of baseline variables on which to match households.  The variables available from the 2005 USAID survey are more limited than those in the 2008 EFFS. This may have limited the effectiveness of matching in this context, though no better evaluation method is feasible with these data.  Despite these data limitations, we believe that the combination of results presented here provide reasonable support for the conclusion that public works participation had no beneficial effect on child anthropometry in the HVFB woredas.  It may indeed be the case that the size, duration and composition of the transfers through the PSNP in HVFB woredas were insufficient to significantly increase anthropometry in young children.  The income elasticity of anthropometry in poor areas of Ethiopia is likely to be low, suggesting that relatively large income transfers would be needed to have a lasting effect on child nutrition through the value of the transfer alone.  Also, although the HVFB transfers are more nutritious than other PSNP transfers, it may be that it will be difficult to significantly improve anthropometry without a comprehensive child health program including a highly nutritious food basket together with nutrition training and supporting health services. 




[bookmark: _Toc234126241]7. Conclusion
This report examines the impact of two dimensions of the Government of Ethiopia’s Food Security Program, receipt of transfers received from undertaking Public Works employment in the context of the Productive Safety Nets Program (PSNP) and access to services provided by the Other Food Security Program. It draws on longitudinal (panel) household and community data collected in 68 woredas where the PSNP is active. These are located in Tigray, Amhara, Oromiya and SNNPR. Both PSNP beneficiaries and non-beneficiaries were included in these surveys. Two rounds of data, collected in 2006 and 2008, are used. In addition, the 2008 survey round includes a sample of woredas in Amhara in which a high-valued food basket (HVFB) was provided by NGOs funded by USAID, and where a baseline survey was conducted in 2005.  This period is dominated by two adverse events – a dramatic rise in food prices and widespread prevalence of drought shocks. In considering these results, there are two caveats that should be noted. It is not possible to assess the impact of new assets constructed by the PSNP program. Because they are community assets, they potentially provide a flow of benefits to PSNP and non-PSNP households alike within the same community. Assessing their impact requires a sample of households in areas served and not served by the PSNP and this is not available. Second, the report does not consider the impact of transfers received as part of the Direct Support component of the PSNP. There are few households receiving these transfers which are low in value. 
Matching methods are used to estimate impact. Participation in the public works component of the PSNP (defined as receipt of at least 100 Birr in payments over the first five months of 2006, 2007, and 2008) has modest effects. It improves food security by 0.40 months and increases growth in livestock holdings by 0.28 Tropical Livestock Units (TLU).  It improved the resilience of households as measured by their ability to raise funds in an emergency. Relative to non-beneficiaries, beneficiary households perceive that their welfare has improved. However, it also lead to an increase of 4.4 percentage points in the likelihood that a household is forced to make a distress asset sale. 
These aggregate results, however, mask important differences within the sample of beneficiary households.
Program impacts on asset accumulation are greater when higher levels of transfers are received and when participants have access to both the PSNP and the OFSP. On average, households receiving high levels of transfers (defined as more than 900 birr over the first five months of 2006, 2007, and 2008) had a 14.3 percent higher growth rate in the value of their livestock holdings. High levels of transfers and access to the OFSP improved food security between 2006 and 2008 by 0.45 months. Results from the baseline evaluation fielded in 2006 showed that access to the PSNP and OFSP improved food security by 0.36 months, thus giving a combined impact of an improvement in food security of 0.81 months since the introduction of the program.
An ongoing operational concern is difficulties in making regular payments to beneficiaries. This has complex consequences. Households receiving more than 900 birr but receiving transfers irregularly save a larger fraction of their transfers in the form of livestock than do households receiving the same amount but on a more regular basis.  However, households with irregular transfers are more likely to report distress sales and report a much lower improvement in self-perceived welfare. 
Payment for at least 10 days work per month in the three months prior to the 2008 survey (specifically, the receipt of at least 80 birr in March, April and May 2008) improved food security even though food prices were rising dramatically at the time. These households experienced, relative to control households, a 19.2 percent higher growth rate in caloric acquisition and higher growth in livestock holdings. The PSNP does indeed act as a safety net. Restricting the treatment group to households that received at least 10 days work per month in the three months prior to the 2008 survey and reported being affected by drought, we see that program participation increases the growth rate of caloric acquisition (relative to non-beneficiaries) by 30 percent while increasing livestock holdings by 0.62 TLU.
Receipt of Public Works transfers crowds out private transfers unless these transfers are received irregularly in which case they crowd in private transfers. The magnitude of this crowding-out or crowding in is modest, equivalent to two to four days work on the PSNP. There is no meaningful evidence that participation in Public Works employment has a disincentive effect on household labor employed in nonfarm own business activities, wage employment or work on the family farm.
Access only to public works transfers, or only to specific OFSP packages of services such as irrigation or seeds, had no effect on agricultural productivity as measured by wheat or maize yields. By contrast, households where both public works transfers and these OFSP services were received saw large increases—over 200 kg/ha—in wheat and maize yields. 
In the Amhara-HVFB woredas, participation in public works increased the number of months of food security over the past 12 months by 0.40 months from 2005-2008. Also, households receiving at least 1,200 birr in transfers during 2007-2008 experienced sizeable growth in livestock holdings equal to 0.365 Tropical Livestock Units from 2006-2008.  Participation in public works in the Amhara-HVFB woredas also led to increased area under crop production and lower probability of using hired or exchange labor.  probability of using fertilizer and improved seeds.  The impact on area under cultivation was even greater for households receiving only OFSP agricultural productivity enhancing services or those households engaged in public works and OFSP productivity enhancing services.  Households receiving OFSP productivity enhancing services also had higher probability of using fertilizer and improved seeds.  These patterns of effects on agriculture varied by crop grown.  
There was no evidence that participating in public works in Amhara-HVFB woredas improved child anthropometric status.  The preferred estimates showed no improvement in average height-for-age, weight-for-height, or weight-for-age Z-scores nor in prevalence of stunting, wasting, or low WAZ from 2005-2008.  
Taken altogether, these results provide a modestly positive view of the impact of public works transfers and access to the OFSP. When households receive reasonably high levels of transfers, when these transfers are predictable, and when they also receive access to OFSP services designed to improve farm productivity, food security improves, asset growth is faster and yields rise. The improvement in food security is less than expected but arguably asset growth is higher than expected. The program does act as a safety net provided transfers are reliable. By contrast, unpredictable levels of transfer have less positive impacts and the uncertainty of their receipt forces households to be more likely to make asset distress sales. Increasing transfers to beneficiaries, making them more predictable and continuing to strengthen the links to productive components of the OFSP will further improve the impact of the FSP.
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[bookmark: _Toc234126701]Table A1:  Probit used to estimate propensity scores where treatment is receipt of at least 100 birr
	
	(1)
	(2)

	
	Probit
	Marginal effects

	
	
	

	Head aged 20 to 40 
	0.199***
	0.078***

	
	(3.041)
	(3.041)

	Head aged 60 or older
	-0.364***
	-0.144***

	
	(-3.949)
	(-3.949)

	Head, highest grade completed
	-0.006
	-0.002

	
	(-0.959)
	(-0.959)

	Head is female 
	-0.070
	-0.028

	
	(-0.772)
	(-0.772)

	Household size
	0.097***
	0.038***

	
	(6.215)
	(6.215)

	Dependency ratio: (Persons 0- 14 plus 60+)/(Persons 15-59)
	-0.002
	-0.001

	
	(-0.0701)
	(-0.0701)

	Share of household female aged 16-60
	-0.323**
	-0.127**

	
	(-2.405)
	(-2.405)

	Landholdings
	-0.107***
	-0.042***

	
	(-3.315)
	(-3.315)

	Value of livestock, 2004
	-0.056***
	-0.022***

	
	(-5.342)
	(-5.342)

	Log distance to nearest town
	0.090**
	0.036**

	
	(2.489)
	(2.489)

	Road accessible to trucks, 2004 
	-0.023
	-0.009

	
	(-0.360)
	(-0.360)

	Household experienced drought shock, 2004-2005
	0.121**
	0.048**

	
	(1.975)
	(1.975)

	Household experienced drought shock, 2006-2008
	0.169**
	0.067**

	
	(2.492)
	(2.492)

	Household experienced flood shock, 2005-2006
	-0.094
	-0.037

	
	(-0.964)
	(-0.964)

	Household experienced input shock, 2006-2008
	0.142**
	0.056**

	
	(2.183)
	(2.183)

	Household experienced shocks because member died, 2004-2006
	0.202
	0.078

	
	(1.293)
	(1.293)

	Household experienced shocks because member fell ill, 2004 – 2006
	0.077
	0.030

	
	(0.596)
	(0.596)

	Household experienced shocks because member fell ill, 2008 
	-0.045
	-0.018

	
	(-0.415)
	(-0.415)

	Constant
	-0.106
	

	
	(-0.414)
	

	
	
	

	Observations
	2,299
	2,299


Notes:  Zone dummies included but not reported. Variables are measured as of 2005 unless otherwise stated.


[bookmark: _Toc234127787]Figure A1:  Kernel density of propensity scores
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