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I. Introduction
Developing countries spend on average 1.5% of gross domestic product on so-
cial safety net programs and reach more than 1 billion people with at least one
program (World Bank 2018). Such programs have multiple goals. They seek
both to address current consumption and poverty and to facilitate investments
that will reduce future poverty (Das, Do, and Özler 2005). Their success in the
first goal is readily apparent; transfers reduce the incidence of absolute poverty
(US$1.90 purchasing power parity per day) by 36% (World Bank 2018). Ef-
fects on a diverse set of productive investments are also apparent, albeit often
less pronounced, partially reflecting their multiple objectives. These range from
increased schooling (Baird et al. 2014) to enhanced agricultural earnings (Gertler,
Martinez, and Rubio-Codina 2012) and additional migration for employment
(Ardington, Case, and Hosegood 2009). Another explicit objective for many
transfer programs is improved nutrition. Favorable effects on anthropometric
outcomes are commonly noted, although, on average, these are small. For ex-
ample, Manley, Alderman, and Gentilini (2022) found a significant but mod-
est 1.35% average reduction in child stunting from cash transfer programs in a
recent meta-analysis of 129 studies.
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Graduation model programs expand on the concept of targeted cash or food
transfers supporting consumption by providing an additional lump-sum asset or
cash transfer designed to promote and sustain poverty alleviation. These graduation
programs often include intensive livelihood training to support higher earnings
as well as measures to promote financial inclusion (Banerjee et al. 2015; Bandiera
et al. 2017; Bossuroy et al. 2022). Occasionally, they also include explicit measures
to increase women’s empowerment or reduce stress. Graduation models have been
tested in many countries after the publication of results of trials in six countries
styled after BRAC’s Targeting the Extremely Poor program (Banerjee et al.
2015). Evaluations of these programs have demonstrated their potential to improve
economic outcomes. Most of these programs, however, were not designed with
nutrition interventions and generally do not report effects on nutrition outcomes.

Graduation model programs may be strengthened by including nutrition ob-
jectives and explicit nutrition programming for several reasons. Malnutrition is
often, but not always, concentrated in poor households that are targeted in grad-
uation programs. Thus, reduction ofmalnutrition is consistent with the objective
of achieving sustainable long-term improvements in well-being for participants
and their communities and to address outcomes beyondmonetary poverty. There
is some evidence that transfers must be accompanied by other design features
such as nutrition training and access to health services to be effective in achieving
nutrition-related objectives (Manley, Alderman, and Gentilini 2022; Ahmed,
Hoddinott, and Roy 2024). Still, currently little is known about how to design
graduation programs in terms of the size of the asset transfer and the approach
to nutrition services to successfully achieve improvements in child nutrition.

The current study aims to address this lacuna. It reports the results of a clus-
ter randomized controlled trial to assess the effect on child nutrition of a “light-
touch” graduation program, Strengthen PSNP Institutions and Resilience (SPIR).
The program included nutrition interventions of varying intensity provided
to beneficiaries of Ethiopia’s Productive Safety Net Program (PSNP), one of
the largest social protection programs on the continent.1 Implemented at scale,
SPIR also provided PSNP beneficiaries with additional livelihood program-
ming including savings-group formation, agricultural and livestock value-chain
training, and linkages to financial services. In addition, consistent with the ob-
jective of enhancing livelihoods, extremely poor households received a one-time
additional transfer, either as cash transfers or in-kind poultry grants. Leight
et al. (2023) compare the size of the lump-sum transfer in the current trial with
1 The PSNP provides monthly consumption support for 6 months per year as payment for partici-
pation in labor-intensive public works (80% of beneficiaries) or for 12 months as direct support to
labor-scarce households (20% of beneficiaries).
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10 others reported in the literature; all but Bossuroy et al. (2022) exceeded the
value of the current program in 2017 purchasing power parity dollars. The dif-
ference is often substantial. For example, transfers in the six programs studied in
Banerjee et al. (2015) were up to four times larger and were accompanied by
intensive livelihoods training and weekly household-level technical support
and coaching.

Child stunting and infant and young child feeding (IYCF) practices and
knowledge were the primary and secondary nutrition outcomes evaluated by this
trial, which was adequately powered to assess a significant difference in these out-
comes. This papermakes twomain contributions to the literature on graduation.
First, it documents the contribution of modestly sized cash and in-kind liveli-
hood support on nutrition. Second, it indicates whether the effect of such grants
can be enhanced with the provision of nutritional services of varying intensity.
Results show that contact with health-care workers and participation in com-
munity health activities increased significantly under the enhanced nutrition
model, as did maternal nutritional knowledge. Nevertheless, in the absence of
an additional grant, the enhanced nutrition model did not achieve significant
improvements in child stunting nor did the core nutrition model with grants
have an observable effect on this primary outcome.However, some complemen-
tarity of program components was observed. In particular, poultry livelihood
grants combined with the enhanced nutrition model increased child dietary di-
versity, and cash livelihood grants combined with the enhanced nutrition model
resulted in significantly reduced childhood stunting.

II. Study Context in Relation to Current Literature
Behavioral change communication (BCC) is a regular component of nutrition
interventions. Keats et al. (2021) deem the evidence on the contribution of BCC
to effective implementation of breast-feeding promotion and to education on
complementary feeding in conjunction with food provision to be strong in food-
insecure settings but only moderate without food provision in more food-secure
populations. This implies potential program complementarity with transfer
programs (Olney et al. 2022). A few programs that include regular grants during
the critical years for child growth as well as packages of services along with
nutrition-focused BCC have reported significant effects on child nutrition
(Cahyadi et al. 2020; Carneiro et al. 2021). Relatively few studies, however, have
directly assessed the effect of BCC in conjunction with transfers compared with
transfers alone (Field and Maffioli 2021; Little et al. 2021; Ahmed, Hoddinott,
and Roy 2024). Although the ultimate goal of behavioral change is to improve
nutritional outcomes, studies often focus on knowledge and behaviors around
IYCF, which appear more responsive to interventions than do anthropometric
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indicators. For example, Han, Kim, and Park (2021) look at BCC combined
with food vouchers in Ethiopia and conclude that neither intervention alone in-
fluences child feeding practices or chronic child undernutrition, but the combi-
nation does.

This is the first study we are aware of to provide systematic evidence on the
effectiveness of nutrition BCC delivered at scale as an integral part of a gradu-
ation program on child growth for extremely poor households. While the liter-
ature on graduation programs regularly examines effects on food security, rela-
tively few studies look at child nutritional status or dietary diversity among
transfer recipients. For example, none of the six country studies in the seminal
paper by Banerjee et al. (2015) nor those by Bandiera et al. (2017), Blattman,
Fiala, andMartinez (2020), or Bossuroy et al. (2022) include evidence on child
stunting or underweight.2 Haushofer and Shapiro (2016) report results on an
overall health index in which nutrition is a component but find no effect from
either the monthly or the larger lump-sum transfer on this composite measure.
McIntosh and Zeitlin (2024) show the effect of lump-sum transfers on nutri-
tional outcomes and compare the effect with that of an in-kind nutritional
and maternal health intervention with cash transfers in Rwanda and find signif-
icant effects on anthropometric outcomes in one sub-arm of the cash compo-
nent in the study. They do not, however, explore the complementarity of cash
in health interventions.

As well as comparing cash transfers with in-kind services, McIntosh and
Zeitlin (2024) include a range of transfer allocations to benchmark the size
of transfers that might result in improved nutrition. They find that only the
largest transfer, which was more than twice as large as the one in the light-touch
graduation program studied here, had an effect of 0.1 standard deviations on
anthropometry, significant at the 10% level.3 The current study builds on those
findings by investigating whether a considerably smaller transfer than provided
in several published graduation programs can enhance child nutritional status
by exploiting complementarities in scalable nutrition-focused services.

In addition to exploring complementarity within a graduation program, the
study’s experimental design compares the effect of two models of nutrition in-
vestment, an enhanced model of more intensive BCC along with components
2 The working paper version, Bossuroy et al. (2021), however, did report on anthropometrics. That
paper found no significant effects on height or weight for age of children.

Note that Raza, Van de Poel, and Van Ourti (2018) report reduced wasting after 4 years in the
communities Bandiera et al. (2017) studied. However, wasting is a short-term measure generally con-
centrated among children under 2.
3 Plausibly, the 13-month study might be a lower bound because some anthropometric effects are
cumulative (Alderman and Headey 2018).
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designed to strengthen male support to investments in child nutrition and sup-
port to women’s well-being, including mental health, and a less intensive com-
munity nutrition program that did not directly support household visits. The
goal of the intensive mode of delivery is in keeping with Kim et al. (2020),
who report results of trials in Bangladesh, Ethiopia, and Vietnam designed to
directly compare intensive interpersonal contact relative to alternate standard
nutrition BCC programs. All three of these studies confirmed that the fre-
quency of contact matters for dietary diversity and breast-feeding practices.
Kim et al. (2019) also modeled dose response for improved height for age with
a combination of platforms in a companion study in Ethiopia. The current
study—investigating a program that reached more than one-half million bene-
ficiaries—adds to the literature on nutrition program intensity within the con-
text of an integrated graduation model program.

III. Evaluation Design
While the PSNP was initiated in 2005, it did not include a specific nutrition
component until the fourth phase (PSNP4) launched in 2015 (Berhane et al.
2020). To date, neither the earlier stages nor the fourth phase of PSNP have
shown any acceleration of the national trend in reducing stunting of young chil-
dren (Berhane et al. 2020; Abay et al. 2023).4 The US Agency for International
Development (USAID) Bureau of Humanitarian Assistance supported the
PSNP4 in selected woredas (districts) through the SPIR graduation program.
In addition to supporting implementation of PSNP4, SPIR also provided addi-
tional complementary livelihood, nutrition, gender, and natural resource man-
agement activities led byWorld Vision in partnership with theOrganization for
Rehabilitation and Development in Amhara and CARE. SPIR targeted more
than 500,000 PNSP clients in 15 of the most vulnerable woredas in Amhara
and Oromia regions of Ethiopia and provided community-level programming
and capacity building of government staff involved in public-service delivery at
the woreda (district) and kebele (subdistrict) level.

The trial included three treatment arms and a control group. One treatment
arm provided a package of enhanced nutrition (EN) services including support
for household-level BCC, recuperative feeding for acutely malnourished chil-
dren, promotion of male engagement in household tasks, and group therapy for
mothers screened for depressive symptoms. A subset targeting extremely poor ben-
eficiaries within this arm also received an additional one-time grant either in cash
or as a poultry production start-up package as a part of the enhanced livelihood
4 Porter and Goyal (2016), however, do find improved nutrition for somewhat older children in
households receiving PSNP.
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program component. A second treatment arm provided the enhanced livelihood
program treatment including the provision of grants to extremely poor house-
holds with a less intensive and less costly core nutrition (CN) service.5 A third
treatment arm provided the same enhanced package of nutrition services as
the first treatment arm but without the enhanced livelihood program. All three
treatment arms also provided a set of core services including promotion of sav-
ings and access to credit through Village Economic and Social Associations
(VESAs).

Extremely poor households among the already food-insecure PSNP client
households in the two enhanced livelihood program treatment arms received
a livelihood transfer equivalent to US$200 in local currency. These grants are
not a general component of the PSNP program butmirror the livelihoods trans-
fer provision in the PSNP4 program implementation manual. The kebeles in
these arms of the study were randomly selected to provide either a one-time cash
transfer or a poultry package of 16 birds as well as feed, equipment, and cash for
veterinary services. The poultry package, including services, is equivalent in value
to the cash grants. In each of these kebeles, the 10 poorest households out of
18 households in the baseline survey sample, the “extremely poor,” were chosen
to receive these transfers through a ranking assessment based on an asset index.
The asset index included ownership data onmore than 30 asset categories, includ-
ing consumer durables, productive assets, livestock, and land. It was constructed
by using principal components analysis, in which the first component maximizes
the variation of all variables explained by that component, and therefore gives
high weights to variables that are highly correlated with each other (Filmer and
Pritchett 2001). The asset indexes and the rankings were constructed for all arms
of the study, including the control arm, in order to have comparable samples.
These extremely poor households are the main focus of this study.6 The Consol-
idated Standards of Reporting Trials (CONSORT) diagram (fig. 1) summarizes
the research design and stratification and indicates sample sizes. As indicated,
while the overall trial had three treatment arms, because there were two modal-
ities of livelihood grants, these three arms can be further divided into five sub-
arms for analysis.

Across all treatment arms, as well as in the control group, PSNP clients par-
ticipating in public works were eligible to attend six monthly 2-hour nutrition
5 In original trial design and in the end-line report (Alderman et al. 2021), CN is referred to as N and
EN as N*. We preferentially use CN and EN here to make explicit the more intensive features of the
enhanced nutrition programming.
6 Results on nutrition outcomes for the full sample, including households that were not eligible for
livelihood grants, were reported to project stakeholders (Alderman et al. 2021) and are summarized
in app. B.
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BCC sessions in place of 4 person-days of work over the 6-month period. This
was augmented by IYCF and nutrition BCC discussions in VESAs in both the
CN and EN treatments. Topics covered included optimal IYCF practices, adoles-
cent andmaternal nutrition, diversified sources of nutritious foods, and utilization
of health and nutrition services. Also in all treatment arms, a water, sanitation, and
hygiene (WASH) component included implementation of a community-led total
sanitation and hygiene activity and open defecation free (ODF) public-education
events, as well as the provision of support to village-level WASH management
activities and limited support to improving potable water and sanitation infra-
structure (water sources and latrines).

The EN interventions built upon these core nutrition activities by support-
ing government health extension staff and volunteers to additionally deliver
Figure 1. CONSORT diagram of research design. HH 5 households.
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BCC lessons on IYCF practices and adolescent and maternal nutrition through
a timed and targeted counseling (TTC) model at the household level. The TTC
model envisions 11 home visits in the first 1,000 days after conception, 4 of which
should be during pregnancy, 2 in the first month postpartum, 4more when the
child is between 1 and 12 months, and another visit when the child is between
14 and 18 months. Additional services in the EN treatment kebeles were tar-
geted to caregivers of children screened for moderate or severe malnutrition-
based underweight (weight for age). Children with moderate acute malnutrition
based onmid-upper arm circumference (MUAC) were also invited to participate,
although more severe cases were referred to health centers. These community-
based participatory nutrition promotion (CPNP) sessions included training on
complementary feeding and caring practices within 2-week intensive recuperative
feeding sessions.

These activities were coordinated by trained community health facilitators
who were recruited and assigned to each of the kebeles to support the health
extension workers (HEWs) in planning, coordinating, and facilitating health
and nutrition activities. The facilitators also supported local Health Develop-
ment Army (HDA) volunteers to conduct household-level counseling related
to IYCF and maternal nutrition by using the TTC approach. Both husband and
wife were encouraged to be present for these counseling sessions to promote male
engagement in targeted IYCF and maternal nutrition actions. In addition, local
facilitators supported the formation of men’s engagement groups and facilitated
eight sessions designed to critically reflect on cultural gender norms and explore
the positive and perceived negative effects ofmale involvement in household chores
and child-care activities that were typically assigned as women’s-only tasks.7 Fig-
ure 2 summarizes these different nutrition- and livelihood-related services in
each arm including those available for the PSNP participants in the control.
CN activities are additional to those available for the control, and the services
in EN build upon those for the CN arm.

IV. Data
The data were collected over three rounds, with a baseline conducted between
February andApril 2018, amidline survey between July andOctober 2019, and
an end-line survey originally planned for 2020, 24 months after the baseline,
but delayed an additional 12 months because of COVID-19. Initially, 196 ke-
beles in Amhara (115 kebeles) andOromia (81 kebeles) regions were selected for
the trial and subsequently randomized into treatment groups. However, two
7 Furthermore, adults were screened for depression in the midline survey, and those with symptoms
of depression—roughly 20%—were invited to participate in group-therapy sessions.
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kebeles had no PSNP clients and thus were not eligible for the program. Two
other kebeles experienced ongoing civil unrest and were necessarily dropped
from the project. Thus, the evaluation sample comprises 192 kebeles. In each
kebele, up to 18 households were randomly sampled, leading to a planned base-
line sample of 3,456 households in the study. The inclusion criteria for the sam-
ple were that households had to (1) be a PSNP client household, (2) have at least
one child aged 0–35 months (the index child), and (3) have the mother or pri-
mary female caregiver of the 0-to-35-month-old child as a member of the house-
hold.8 The last criterion enabled measurement of maternal and child diets as
well as child care for nutritionally vulnerable ages in all sample households. The
eventual baseline sample consisted of 3,314 households.

The end-line survey sought to reinterview any baseline household unless it
had permanently moved or dissolved. Of the 3,248 households in the end-line
target sample, 3,094 were located and interviewed, implying an attrition rate
of 4.7% relative to the target sample, or 6.6% relative to the original baseline
sample. Nearly half of the attrition (70 households, or 2% of the target sample)
at end line was due to insecurity in one of the operational woredas in Amhara
that resulted in a decision not to visit four kebeles. Among the remaining
Figure 2. Experimental impact evaluation design.
8 Because 99.1% and 97.9% of children under 24 months and under 36 months, respectively, were
cared for by their mothers, the word mother will be used instead of caregiver in the rest of this study,
including tables. Similarly, father is used in lieu of primary male caregiver irrespective of biological
roles.
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84 attrited households, 48 had moved out of the study area, 24 were temporar-
ily unavailable, and other households had either dissolved or were unavailable
for the interview for other reasons; one household refused consent. In total,
3,062 primary female respondents and 2,482 primary male respondents were
surveyed.

Regressions with the dependent variable defined as 1 if an extremely poor
household in the baseline was not available for the end line indicate that house-
hold attrition was not associated with the treatment status relative to the control
(see app. A), although there was a small difference between two treatment arms.
The results in columns 1 and 2 of table A1 exclude the four kebeles that were lost
because of insecurity under the assumption that the insecuritywas exogenous. As
a check on whether attrition influences the outcomes studied, we perform a test
on the potential effect of both observable and unobservable attributes of attrition
on outcomes by regressing height for age in the baseline sample against a set of
covariates including a dummy variable defined as 1 if the household is subse-
quently lost to the sample, including those households in communities dropped
because of insecurity (Fitzgerald, Gottschalk, and Moffitt 1998). The results, in
column 3 of table A2, indicate that there is no association between subsequent
attrition and child stature.

The delay in the end-line data collection necessitated by COVID-19 meant
that the initial sample children were older than 24 months by the end line.
However, 905 of the baseline index children had younger siblings less than
24 months who were included in the end-line sample and contributed to out-
comemeasures for children less than 2 years old at end line. Even so, the sample
for the analysis of current feeding practices and contact with health-care workers
is smaller than at the baseline. Columns 3 and 4 of table A1 test the probability
that a household from the baseline has a child in the end-line sample—a func-
tion both of the commonly used definition of household attrition and of its
fertility choices. While the treatment arm that provided the EN services but
did not offer grants has no significant attrition at the household level, there is
a significant decrease in the probability that a household in this arm has a child
in the end-line sample. However, there is no association of the risk of attrition
and the primary height for age outcome (table A2, col. 2).

The end-line household interview was conducted in three parts: household-
level questions covering household and respondent identification and house-
hold demographics; a set of questions for the identified primary male respon-
dent; and a set of questions for the identified primary female respondent. The
primary female was the mother of the index child in most cases, and the primary
male was her partner. A separate, specifically trained team conducted anthro-
pometry measurements.
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V. Analytical Approach
The first step in the analysis was to verify that outcomes and contextual variables
were balanced across treatment arms at baseline. Next, we report on the primary
outcome of interest, stunting, defined, as is generally done, as a child’s height for
age being 2 or more standard deviations below the age- and gender-specific me-
dian. We also include other anthropometric outcomes in this step. The child
nutrition regressions use the following model:

Yikw 5 b0 1 b1EN_Poultryikw 1 b2EN_Cashikw 1 b3EN_NoGrantsikw

1 b4CN_Poultryikw 1 b5CN_Cashikw 1 b6X ikw0 1 jw 1 εi,
(1)

where Yikw is the outcome variable at end line for individual or household i in
kebele k and woreda w. The coefficients b1–b5 are applied to five mutually ex-
clusive dummy variables defined as 1 if the individual is in the relevant strata of
the research design. As such, these coefficients indicate the effect of the different
treatment arms relative to the excluded control population. In addition to test-
ing the individual effect in each strata relative to the control, we also test the
pooled effect of the two modalities of grants in the communities that received
enhanced nutrition relative to the control as well as the difference between cash
and poultry effects. As there are no extremely poor households that did not re-
ceive grants in the CN arm of the study, a pooled effect of grants relative to the
CN alone is not available. In the regression, Xikw0 is a vector of controls, includ-
ing child age, child gender, and maternal education, and jw represents woreda-
level fixed effects. All regressions adjust standard errors by clustering at the
kebele level.

In order to shed light on the program components that are designed to in-
fluence the primary outcome of nutrition, we also investigated the impact of the
EN and CN models on access to the services provided and on any changes in
diets. Some of these secondary results are explored in child-level regressions
and some are based on household- or mother-level results. In the latter category,
we modify equation (1) to employ analysis of covariance models that include
the household baseline outcome as a right-hand-side regressor.9

The child-specific models are restricted to different age groups depending on
features of the outcome studied. Thus, the anthropometry regression, which covers
children up to 36 months, includes a variable for age in months. In contrast, the
9 Because the sample of children in the end-line data does not contain children who were in the base-
line, given the age of the outcomes being investigated, we cannot utilize this approach for the child-
level regressions.
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diet data cover a smaller sample of children up to 24 months because the mod-
ule was not administered either to parents of children above 24 months or to
parents of children less than 6 months for whom exclusive breast-feeding is
strongly recommended. In the case of anthropometry, age is included as a re-
gressor to accommodate differences in growth velocity and biological needs
of children as well as the cumulative effect of programs (Alderman and Headey
2018). In addition to child’s age and gender, which are included as controls in
child-specific models, all models control for whether the mother has any edu-
cation, as well as for whether the day before the interview was a fasting day in
case of dietary outcomes.

While we present individual outcomes, where appropriate we also report av-
erage standard treatment effects (ASTEs) estimated for key families of out-
comes, following Kling, Liebman, and Katz (2007). These are aggregated sum-
maries of key outcomes of interest equivalent to outcomes presented in the
tables where all variables could be added up into a single measure. The ASTEs
serve as summary indexes that aggregate information over multiple outcomes
and present effect sizes relative to the standard deviation of the control arm.
This aggregation improves statistical power to detect effects that go in the same
direction within a domain. As this calculation requires that the signs of the co-
efficients all have the same welfare interpretation, it is occasionally necessary
to redefine the outcome for the purpose of computing an ASTE. We report
ASTEs for both nutrition programs as well as the two transfers, poultry or cash.
Where the dependent variable is a count item—either knowledge scores or the
number of food categories consumed—the total score serves in lieu of the ASTE.

VI. Results
Table 1 shows that the sample is well balanced across treatment arms in base-
line characteristics. There are a few differences across treatment arms significant
at p < :10, but these do not appear to be systematic in any direction.Moreover,
there are no significant differences between treatment arms and the control in
the key anthropometrymeasures. These summary statistics provide an overview
of the context at baseline. The low average of expenditures is consistent with the
fact that the households in the sample are the poorest among a population el-
igible for the PSNP. The kebeles are fairly remote at 11–14 km from the nearest
town. Households have 5.3–5.6 members reflecting the fact that the children
in the sample are younger siblings of children in the baseline who are no longer
in the sample but remain in the household. Education levels are low, with only 1 in
5 women and 1 in 3 men having any education. Both women’s and children’s
diets are limited, with only 3.4% of women meeting the standard for minimum
dietary diversity (FAO andUSAID 2015) and index children aged 6–35months
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consuming only three food groups per day. Virtually none of these index chil-
dren consumed a minimally acceptable diet (WHO 2017). Child malnutrition
is a substantial public-health problem in these communities: across the different
treatment arms, 38%–42% of index children were stunted.

Figure 3 illustrates the trend in stunting over the survey rounds. In all com-
munities, stunting rates increased, likely reflecting the COVID shock as well as
localized rainfall shortages (Hirvonen et al. 2023) in addition to significant crop
losses due to pest infestations (desert locusts and fall armyworm). While there
were no significant differences in stunting level across treatment arms at base-
line, there is a visual indication that grants combined with nutrition services
provided some protection from these shocks. The results reported in table 2 ex-
plore this pattern within a regression framework. While there was no observed
difference in anthropometry relative to the control among these extremely poor
households in the kebeles that received EN but did not receive the livelihood
grants, those that received cash transfers had significantly higher height for
age and had reduced stunting. This combination of cash and EN reduced stunt-
ing by 18 percentage points, compared with the 54% of the extremely poor
in the control group that were stunted. In contrast, cash transfers provided to
households receiving CN interventions did not lead to improvement in these
outcomes.While the interaction of poultry and EN is not significantly different
from zero, it is also not significantly different from the complementary cash and
EN results and both grants are jointly significant, reducing stunting by 12.5 per-
centage points when combined with EN. The effect on stunting rates of the cash
and EN joint intervention is similar for children 6–23months and for those 24–
25 months (app. C). However, the change in HAZ is much larger for the older
children.

Next, we examine the extent towhich this pattern of effects reflects deviation
from the planned implementation of the program components in some treat-
ment arms. The ASTEs reported in table 3 indicate increased access to nutrition
services for the extremely poor households. This improved access is across all the
components of the ASTE for the kebeles receiving the EN program, while the
ASTE results for the households in the CN arm are largely driven by increased
participation in community-level nutrition discussions within the VESAs. Un-
like the results for stunting, the increase in service access observed in the EN
program does not differ between the households receiving livelihood grants
and those in the EN arms that were not provided grants. That is, there is no
evidence that cash transfers drove increased health-service utilization.

Table 3 also indicates increased probabilities of attending community food
demonstrations or attending a community BCC session as well as participating
in water, sanitation, and hygiene meetings. The WASH activities indicated in
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1574 E C O N O M I C D E V E L O P M E N T A N D C U L T U R A L C H A N G E
columns 6 and 7 were offered in all treatment arms as well as in the control. The
EN program, nevertheless, facilitated increases in participation in these activi-
ties, while the CN did not. Grants apparently had no complementary effect on
these participation increases. Column 8 indicates a substantial increase in the
probability of discussing health and nutrition messages for both the EN and
CN programs through the VESAs that were facilitated in all treatment arms of
the intervention. However, unlike WASH activities, these were not organized
in the control arm of the study.

As shown by the ASTE in table 4, neither EN arm contributed to an overall
increase in a suite of child-specific health and nutrition activities. For example,
there was no increase in the probability of a child being weighed or having his or
her MUAC measured for all children less than 24 months. The age for which
this information was obtained was more restricted than for family access to ser-
vices in table 3. Children less than 6 months either were not expected to receive
the services, as with vitamin A, or the 6-month recall did not apply fully. Thus,
the table covers children 6–23 months. There is suggestive evidence of an in-
crease in participation in recuperative child feeding involving cooking demon-
strations in the EN arm mediated by cash transfers. The 2-week cooking dem-
onstrations and child feeding were provided to mothers whose children were
screened as underweight. Thus, they reflect the probability of being weighed
Figure 3. Trends in stunting by treatment category.
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1580 E C O N O M I C D E V E L O P M E N T A N D C U L T U R A L C H A N G E
(which the program hopes to increase) as well as the probability of being under-
nourished (which the program desired to decrease) as well as the take-up of
the CPNP offer. Participation in these recuperative child feeding sessions re-
quired mothers to supply the ingredients for the meals being prepared each
day, suggesting a plausible pathway for an interaction effect with cash transfers.
The EN program appears relatively effective compared with the CN interven-
tion due to the latter performing less well than the control.

Table 5 indicates that there was an insignificant increase in maternal knowl-
edge in the EN treatment areas. The point estimate of the average total increase
in the knowledge score in EN kebeles offering grants of 0.154 reported in col-
umn1measures the sumof the seven questions on nutritional knowledge.10 This
effect is less than 4%of themean score for the control population despite the EN
arms receiving grants and having increased contact with HEWand HDAwork-
ers as well as participation in facilitated discussions on nutrition in the VESA
meetings. This compares with the similarly modest effect of 0.226 (6.6%) on
the increase on EN based on a mother having attended any school.11

The overall EN program also contributed to an increase in the maternal di-
etary diversity score (col. 1 of table 6), which is based on the sum of results in
columns 3–12. The increase of 0.046 in minimum dietary diversity (MDD)
amongwomen receiving poultry is small, yet it is an 81% increase over the value
in the control communities, reflecting the very poor quality of diets among all
mothers in the study. This increase is not significantly different than the increase
among extremely poor households in the EN sample that did not receive grants.
Similarly, there is no significant difference in dietary diversity if the EN commu-
nity was randomized to receive grants or only the EN intervention. When all
three sub-arms of the EN intervention are pooled, the average increase in die-
tary diversity was 0.188. This is significant at p < :05. However, a similar in-
crease was not observed in the CN communities.

A similar increase in the diversity of diets for children 6–23 months was not
observed on average in the EN arms although this was a key focus of the IYCF
training (table 7). There was also an overall decline in the share of children con-
suming at least five of eight food groups daily, including breast milk, which is the
recommendedMDD for a child of 6–23.9months (WHO andUNICEF 2017).
Virtually no child in the sample met this guideline. In addition to MDD, the
10 Pooling all of the EN program recipients including those that did not receive grants, the average
effect is 0.158 (p 5 :078).
11 These results were included in the regression but not reported in the table. The interaction of EN
and education was neither significantly positive nor negative. Thus, there was no evidence that the
program complements education or substitutes for it.
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guideline for a minimal acceptable diet includes minimum meal frequency, de-
fined as proportion of children aged 6–23 months who receive solid, semisolid,
or soft foods at least two (three) times for children aged 6–8 (9–23) months.
While more than 67% of the children in the control group were fed in accord
with this guideline, the pooled EN strata or the CN arm of the SPIR nutrition
programs did not lead to any increase in the share who were provided meals at a
frequency that is in keeping with the recommendation.

However, children in households within the EN arms of the study that were
randomized to receive poultry grants did see an increase in the diet diversity
score. This was driven, in part, by an increase in the frequency of egg consump-
tion but also milk intake. This was not the case in other households within EN
program arms. Despite the higher probability of both egg and dairy consump-
tion among children in kebeles randomized for poultry grants, there is no sig-
nificant difference between these kebeles and those selected for cash in the nu-
tritional outcomes report in table 2. The dietary diversity scores, however, do
not report quantities consumed nor is the sample powered to assess heterogene-
ity by child age that maps with the duration of program coverage within the dif-
ferent strata.

Previous work has shown that such in-kind assistance in combination with
BCC has a different effect on egg consumption than equivalent cash in these
villages (Alderman et al. 2022). This is consistent with market imperfections
that make consumption decisions inseparable from production decisions. This
is a special case of agricultural household models, albeit not a rare one. As the
short-run response to an in-kind grant may differ from longer-term behavior,
the key results on the dietary effect in the end line are compared with a previous
published specification using midline results. These are reported in appendix D
and indicate that while table 7 shows that the poultry grants are still associated
with increased egg consumption, this increase has attenuated over time.12

VII. Concluding Discussion
The livelihood cash grants were designed to encourage asset formation and had
no intrinsic features specifically tied to access to—or utilization of—enhanced
health and nutrition services. There was, however, complementarity of cash and
12 The diet diversity tables for both mothers and for children include a dummy variable for religious
fasting days in Orthodox households. These indicate a significant reduction in the probability of con-
suming dairy, meat, and eggs with little corresponding increase in other food groups among adult
women. Fasting among Orthodox households did not affect dairy consumption by children in keep-
ing with previous evidence (D’Haene, Vandevelde, and Minten 2020). This likely reflects the fact
that cows provide milk according to their own biology and the milk is not easily stored. In contrast,
the timing of animal purchases or slaughtering is at the household’s discretion.
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enhanced nutrition for the anthropometric outcomes in amanner that might be
viewed as protective rather than transformative.However, this complementarity
was not seen in dietary diversity. This leaves a puzzle as to the actual mechanism
of the complementarity of cash and nutritional services. The cash grants were
equivalent to 11% of average annual household expenditures of recipients in
the year of receipt. As lump-sumwindfalls they contributed to amodest increase
of both real and financial assets but did not translate to a measurable increase in
total expenditures (Leight et al. 2023). While the study was able to document
that the intervention served to moderate drought effects including those on
household diets (Hirvonen et al. 2023), the research was not designed to track
consumption smoothing over the time period between the allocation of grants
in 2018 and the end-line survey in 2021. This may be part of the puzzle of how
the cash grants contributed to protecting nutritional status. Additional studies
of how lump-sum transfers are used for consumption smoothing in the face of
income fluctuations can add to the literature on savings and asset formation
with livelihood programs.

Plausibly the recipients of cash were able to purchase more food in each year
and to allocate more of the household food resources to children. As the dietary
diversity index does not measure changes in quantities but only the probability
that a food group was included in the daily diet, this mechanism is not directly
measurable with the available data. In addition to possible smoothing of food
expenditure over time, cash recipients were more likely to participate in the
CPNP recuperative child feeding sessions, perhaps drawing upon the cash to
provide the expected food inputs in this 2-week program, an issue that might
be investigated further when designing similar programs with in-kind contribu-
tions by participants expected. Thus, the overall results provide a basis for tem-
pered nutritional outcome expectations for this additional support to extremely
poor households, valued at well over 1 year of transfers in the PSNP, when com-
bined with enhanced nutrition programming.

The grant of poultry did enhance the EN program with regard to the inclu-
sion of eggs in a child’s diet, but this was not sufficient to have a significant effect
on height for age. The challenge to the advocacy of household poultry produc-
tion as a means to foster better child nutrition may hinge on the ability to sus-
tain flocks. The susceptibility of the birds to illness was noted by Passarelli et al.
(2022) in a similar program in Ethiopia. However, the final SPIR survey did not
report on the number of birds that died. The survey did ascertain the number of
birds sold in the previous 12 months; poultry grant recipients sold, on average,
two more birds than their neighbors. Because of the delay in data collection ne-
cessitated byCOVID, the time between surveys was greater than the 12months
recall, so there is a possibility that sales in this entire period partially account for
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the trend toward convergence of flock size between in-kind grant recipients and
their counterparts. Nevertheless, the potential to enhance consumption of
animal-source foods with these transfers did not prove to be sustainable (app. D).

The clearest evidence of the effect of the EN treatment distinct from the com-
plementarity with grants was shown in the increase of contact between mothers
of young children and service providers despite the challenges of COVID as well
as the improvement in women’s IYCF knowledge. Within the EN kebeles, the
overall probability of anymothermeetingwith anHEWormember of theHDA
in the previous 3 months increased from both the baseline as well as the pre-
COVID midline. Still, even though the contact in EN communities was 28%
above the 43% rate of contact for mothers in the control, it was not sufficient
to improve anthropometric indicators of child nutrition status. This likely re-
flects the fact that the frequency of contact with health-service providers (either
HEWs or HDA volunteers) still fell well short of intent. Although the TTC
model envisions 11 home visits in the first 1,000 days after conception, the
end-line survey revealed that approximately only a quarter of mothers of chil-
dren under 12months in the EN communities reported a home visit in the past
3 months, and this probability declined for older children.

This contrasts with an average of two visits in the past 3 months in Kim et al.
(2020), which likely accounts for the larger effect measured in that study. How-
ever, there is a positive association of HAZ and program participation for chil-
dren whose household reported having received a home visit recently. This hints
at the possibility that more frequent service provision might have more favor-
able effects, but it does not give any indication as to how this intensification may
be achieved. Because the current study cannot assess the determinants of home
visits by HEWs or HDA volunteers, this can be considered a limitation of the
study and an area for future research.

Restricting the sample of all children—both extremely poor and less poor
(app. C) to the 598 young children in the households that reported they had
contact with an HEWor HDA volunteer in the preceding 3 months (a selected
subsample that is potentially biased toward larger effects)—finds an increase in
HAZ of 0.286 (SE 5 0:163) and a reduction of stunting of 20.082 (SE 5
0:045). Both these increases are significant at the 10% level, reflecting, in part,
the lower statistical power due to sample restriction. A further restriction of the
sample to the 253 households where the HEWor HDAvolunteer visited at the
household indicated much larger point estimates of improvements in HAZ and
reduction in stunting, 0.616 (SE 5 0:275) and 20.165 (SE 5 0:072), re-
spectively, with both of these estimates significant at the 5% level. While the
unknown nature of the selectivity into this subsample, possibly due to better-
trained staff and supervisors or more motivated mothers or both, makes these
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results only suggestive at best, theymay provide guidance for future inclusion of
nutrition within the PSNP and is a promising subject for future research.

Drilling down further, because the timing of TTC implies that contact with
service providers should be greatest when a child is under a year old, although
some contact is expected after the first birthday as well, we test this by interact-
ing a dummy variable for older children in the regressions that assess access to
health services. For example, in an alternative specification of the results in col-
umn 3 of table 3 (not shown), the coefficient for all EN programs is 0.166
(SE 5 0:043). However, there does not seem to be any visits at home when
children are 12–24 months; the coefficient for that age group is 0.022 (SE 5
0:037). This is significantly different from the younger age group (p < :01).

While the less intensive CN intervention led to increased participation in
community events relative to the control, it did not lead to increased contact
with government health staff or volunteers or to increased women’s IYCF
knowledge or dietary diversity. Even though women in the CN arm reported
the inclusion of nutrition topics in VESAs similar to those in the EN arm, all
the increases in contact with health-service providers in the EN program were
larger than those in the CN program (p < :10). This difference likely explains
the absence of an effect on mother’s knowledge score or her dietary diversity
in the CN program, outcomes that were influenced in the EN arm of the
study.

Despite the increased nutritional knowledge amongwomen aswell as changes
in their diets, there was not a clear effect on dietary diversity for young children in
the EN program. This remains extremely low. Hirvonen et al. (2021) document
late introduction of solid and semisolid foods in Ethiopia that is linked to
lower length for age of young children. In the current study, 26% of the chil-
dren aged 6–8 months consumed no other food than breastmilk in the previ-
ous day indicated in the list of 25 foods in the appropriate IYCF module for
dietary diversity.

On the basis of the line-item budget records of the three nongovernmental
organizations providing services for the nutrition program components, the cost
per household to deliver the CNwas US$18.8. The EN program included an ad-
ditional US$32.5 in budgeted services.13 These are marginal financial expenditures
over the full 5 years of program implementation, excluding services provided as
part of the PSNP received by all households. As is often the case with large-scale
BCC programs, the HDA volunteers were unpaid. Although the opportunity
cost of these volunteers’ time does not enter into the service providers’ budgets,
13 Additional details of the costing methodology are in app. E.



Alderman et al. 1591
these are economic costs that should be considered. The time commitment of
these volunteers per household over the project timeline was US$1.84. Similarly,
because households need to attend various meetings and community events
in order to benefit from the nutrition interventions, there is also an economic
cost incurred by these households. We estimate the former opportunity cost for
travel by EN-arm households over the 3 years until the child’s third birthday to
be US$0.48 for BCC not in the household and US$0.81 for attending com-
munity sanitation events. The costs of both the cash and the poultry grants are
US$200 per household excluding the targeting costs for the randomization,
which were based on the baseline survey data.

In conclusion, the success in enhancing coverage of nutrition services to low-
income mothers in remote areas can be considered a partial achievement of
the SPIR program. It remains, however, a challenge to maximize the nutritional
effect of this service delivery. Livelihood grants make a modest contribution
to the challenge, but in the longer run, it is a larger task to build upon this
contribution.
Appendix A
Regression Results Related to Attrition

TABLE A1
ATTRITION BY TREATMENT ARM (N 5 1,867)

Household Is
Attrited from the
End-Line Sample

Household Is At-
trited from the

End-Line Sample

Household Has
No Child in the
End-Line Anthro-
pometry Sample

Household Has
No Child in the
End-Line Anthro-
pometry Sample

(1) (2) (3) (4)

EN with grants 2.017 2.014 .023 .015
(.017) (.015) (.037) (.034)

EN without grants .012 .014 .065* .056*
(.017) (.016) (.034) (.031)

CN with grants 2.019 2.016 2.015 2.015
(.014) (.013) (.038) (.037)

Household size 2.005 .013*
(.004) (.007)

Number of children under
the age of 5 2.004 2.069***

(.011) (.021)
Log of total monthly con-

sumption expenditure
per adult equivalent 2.010 .017

(.007) (.018)
Distance to nearest town .002** 2.003

(.001) (.002)



TABLE A1 (Continued )

Household Is
Attrited from the
End-Line Sample

Household Is At-
trited from the

End-Line Sample

Household Has
No Child in the
End-Line Anthro-
pometry Sample

Household Has
No Child in the
End-Line Anthro-
pometry Sample

(1) (2) (3) (4)

Primary female is married
monogamously 2.037** 2.199***

(.018) (.030)
Age of primary female 2.001 .008***

(.001) (.001)
Primary female has some

education 2.022 2.016
(.014) (.031)

Test: EN with grants 5 CN
with grants .912 .932 .356 .429

Test: CN with grants 5 EN
without grants .043** .050** .030** .047**

Test: EN with grants 5 EN
without grants .122 .087* .242 .227

Mean of control .056 .056 .600 .600
Note. Estimates from the Development Food Security Activity (DFSA) SPIR end-line survey sample. Stan-
dard errors (in parentheses) are clustered at the kebele level. Significance is calculated with respect to the
standard errors. Models control for woreda-level fixed effects. This table excludes the 40 households from
the 10 kebeles that were excluded from the end-line survey due to insecurity. For baseline characteristics
that had a missing value, we replaced these values with zeros and controlled for it with a respective binary
variable.
* Statistically significant at the 10% level.
** Statistically significant at the 5% level.
*** Statistically significant at the 1% level.
TABLE A2
BASELINE ANTHROPOMETRICS AND SUBSEQUENT ATTRITION

Child’s HAZ
at Baseline

Child’s HAZ
at Baseline

Mother’s IYCF
Knowledge Score (0–7)

(1) (2) (3)

EN with grants .192 .189 2.082
(.156) (.121) (.218)

EN without grants .062 .058 2.221
(.132) (.120) (.235)

CN with grants .090 .086 2.388
(.150) (.121) (.262)

Household attrited from the
end-line sample .165 2.334

(.197) (.269)
Household has no child in the

end-line anthropometry sample .088
(.092)

Child’s age in months 2.036*** 2.036***
(.005) (.004)

Child is male 2.261*** 2.260***
(.090) (.085)
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TABLE A2 (Continued )

Child’s HAZ
at Baseline

Child’s HAZ
at Baseline

Mother’s IYCF
Knowledge Score (0–7)

(1) (2) (3)

Mother has some education .027 .032 .333***
(.101) (.107) (.133)

Household’s asset and land index 2.036* 2.035* .037***
(.021) (.020) (.031)

Test: EN with grants 5 CN with grants .514 .397 .222
Test: CN with grants 5 EN without grants .833 .808 .527
Test: EN with grants 5 EN without grants .344 .274 .523
Mean of control 21.464 21.464 7.383
Observations 1,826 1,826 1,907
Note. Estimates from the DFSA SPIR end-line survey sample. Standard errors (in parentheses) are clus-
tered at the kebele level. Significance is calculated with respect to the standard errors. Models control
for woreda-level fixed effects. This table excludes the 40 households from the 10 kebeles that were ex-
cluded from the end-line survey due to insecurity. For baseline characteristics that had a missing value,
we replaced these values with zeros and controlled for it with a respective binary variable. HAZ 5
height-for-age z-score.
* Statistically significant at the 10% level.
*** Statistically significant at the 1% level.
Appendix B
Comparison of Outcomes for Extremely Poor and Less Poor Households
We provide a summary of ASTEs or aggregate effect for each family of out-
comes by receipt of EN and CN for the extremely poor and less poor samples.
These do not focus on the nature of livelihood grants but are relevant for un-
derstanding the overall effect of SPIR on nutrition. Results show that the only
significant difference in program response between the extremely poor and the
less poor is in the results on stunting. While this may be partially due to the sig-
nificant complementarity of cash transfers and the EN intervention, it also re-
flects the unexpected—but statistically insignificant—increase in stunting
among the less poor.
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Appendix D
Testing the Persistence of Results of Poultry Ownership
Table D1 compares the midline results from Alderman et al. (2022) with the
end-line effect a year and a half later. The specification replicates the earlier
results by using the full sample and including a supplementary sample added
at midline to refresh the sample of children less than 24 months of age. Thus,
the specification differs slightly from the results presented in the main text.
The opportunity to return to the initial results indicates that the significant
increase in egg consumption for all households eligible for poultry grants that
was observed at midline is no longer apparent. This is likely driven by the fact
that at midline—less than 6 months after the grants were distributed—poul-
try recipients had 7.5 more birds than households that did not receive the
transfer, including those who had a cash grant of equivalent value. Two years
after the grants were disbursed, this difference had declined to only 1.5 birds,
although the increase in poultry owned remained statistically significant (table D1,
col. 8). However, the coefficient of the interaction of enhanced nutrition and
poultry in column 6 reproduces the result in table 7 despite the slight differences
in sample and specification.
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Appendix E
Costing Methodology
The cost estimates are based on the sumof the appropriate line items in the bud-
gets of World Vision, CARE, and the Organization for Rehabilitation and De-
velopment in Amhara. These costs are across 5 years and cover the program costs
for all households receiving the programs, including the roughly 500,000 not in
the sample. In general, it is appropriate to divide by the total number of program
participants to estimate unit household costs for many of the SPIR services. Be-
cause of age targeting, however, a share of the households did not participate in
the nutrition programs continually over the entire period studied. Thus, to get
the cost per nutrition program potential beneficiary household, we required a
means to allocate the marginal nutrition program costs over households that
had a child between the ages of 0 and 36 months at any time during the 5-year
period of implementation. Given that all households in the sample survey used
in this study had a young child at baseline, this dataset is not a suitable source for
calculating the unit costs. Therefore, we used the share of PSNP beneficiaries in
a sample collected in 2016 (Headey et al. 2019) to estimate that 78% of house-
hold in Amhara and Oromia had a child in the age range 0–8 years, that is, the
share of households that had at least one child that was between 0 and 3 years in
the preceding 5 years.

The opportunity cost of time for the HDA volunteers is based on their time
allocation per household reported in the end-line survey multiplied by the av-
erage public-works wage in Amhara and Oromia. We applied this time alloca-
tion to cover 5 years to be comparable with the budget data. Similarly, we use
the public-works wage to estimate the opportunity cost of beneficiaries for par-
ticipation in BCC programs and community hygiene and sanitation events.
These data come from recall reported for the previous 3 months in the end-line
survey.We approximate the cost of the child’s vulnerable years by assuming that
the time reported is constant and thus multiply the 3-month time commitment
by 12 to cover 3 years.14 Participants also received training on nutrition in
VESAs. However, while we have the total time allocation in VESA programs,
we do not have it by subject. We approximate the share of that activity devoted
to nutrition as 10%.

Nongovernmental organization service-provider budgets were reported in
US dollars, while birr costs of wages are based on exchange rates in 2021 and
are not adjusted for purchasing power parity.
14 The difference between time periods for service provision and that for household participation re-
flects the fact that providers shift into new households over the program as children age into or out of
the vulnerable years.
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