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A B S T R A C T

We assess whether layering an ultra-poor graduation program on Ethiopia’s Productive Safety Net Programme 
(PSNP) protects women and their households from localized weather shocks. Using panel data from a large 
cluster-randomized trial matched with detailed weather records, we identify community-level exposure to 
dryness shocks. Women who are exposed to dryness shocks experience deteriorating nutritional status (in 
conjunction with declining household food security and assets) and a significant increase in the risk of intimate 
partner violence. However, access to the graduation program fully buffers women from any increase in intimate 
partner violence, and partially buffers women and their households against other adverse effects. Further 
analysis suggests that improved household savings likely drives the program’s protective impact.

1. Introduction

Global warming is increasing the frequency and severity of harmful 
weather events such as droughts, floods, and tropical cyclones 
(Seneviratne et al., 2021). A large literature shows that these shocks 
remain largely uninsured across low- and middle-income countries,1

particularly where formal insurance markets and banking services are 
limited or absent (Collins et al., 2009). In many such settings, gendered 
patterns of resource access, labour allocation, and health-related vul
nerabilities shape how shocks are absorbed within households and 
render women more vulnerable to their adverse consequences 
(Björkman-Nyqvist, 2013; Corno et al., 2020; Dercon and Krishnan, 
2000; van Daalen et al., 2020). Recent research links adverse weather 
events to heightened risk of intimate partner violence, a form of violence 
experienced almost exclusively by women (Abiona and Koppensteiner, 
2018; Dehingia et al., 2024; Díaz and Saldarriaga, 2023; Epstein et al., 
2020; Hertzog et al., 2025; Wang et al., 2025). As climate change in
tensifies, a central policy question is how to design mechanisms that 
reduce the burdens women disproportionately shoulder during weather 
shocks (World Bank, 2015) – an area where evidence remains limited 
despite extensive research on the consequences of these shocks in 

settings with weak formal risk-management institutions.
In such contexts, poor women and households depend heavily on 

their own strategies to manage risk – accumulating liquid savings or 
other assets, or diversifying their income sources – whereas safety net 
programs are designed to complement these self-insurance strategies by 
providing a stable source of consumption support that is not tied to local 
weather conditions. These programs have become increasingly common 
in low- and middle-income countries (Beegle et al., 2018; World Bank, 
2018). Cash transfers can be effective in reducing poverty and 
improving food security **(Andrews et al., 2018; Crosta et al., 2023; 
Hidrobo et al., 2018; Leight et al., 2024), and can also play a role in 
reducing intimate partner violence (Buller et al., 2018) and increasing 
women’s empowerment (Hidrobo et al., 2024; Peterman et al., 2020). 
However, cash transfers rarely have long-term effects (Leight et al., 
2024), and this has prompted interest in policy strategies that tackle 
deeper constraints on households’ economic choices. Graduation model 
interventions, developed to help ultra-poor households overcome 
structural constraints that keep them in low-return activities, address 
capital and skills barriers while promoting saving through group-based 
platforms. These program components can also strengthen the same self- 
insurance mechanisms that shape how households cope with weather 

* Corresponding author at: International Food Policy Research Institute (IFPRI), 1201 Eye Street, Washington, DC 20005, USA.
E-mail address: k.hirvonen@cgiar.org (K. Hirvonen). 

1 Seminal empirical papers in this area include, but are not limited to: Fafchamps et al. (1998), Dercon (2004), Alderman et al. (2006), and Maccini and Yang 
(2009).
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shocks, making graduation programs a potentially important comple
ment to standard safety nets in shock-prone settings. While multi- 
faceted graduation model programs show promise in improving liveli
hood outcomes and in some cases, women’s welfare (Balboni et al., 
2022; Bandiera et al., 2017; Banerjee et al., 2015; Bossuroy et al., 2022; 
Brune et al., 2022), evidence around their ability to protect women and 
their households from adverse effects of shocks remains limited (Kala 
et al., 2023).

We explore this question in the context of Ethiopia’s Productive 
Safety Net Programme (PSNP), a large-scale social protection program 
in a country with a long history of devastating droughts (De Waal, 
2017). Our analysis draws on data from a multi-arm cluster random
ized controlled trial (RCT) that evaluated the Strengthen PSNP4 In
stitutions and Resilience (SPIR) program; a five-year, gender-sensitive 
graduation model including multiple livelihoods interventions layered 
onto the PSNP. Compared to well-known BRAC-designed graduation 
models evaluated in Banerjee et al. (2015) and Bandiera et al. (2017), 
the SPIR livelihoods interventions were more limited in scope and 
involved smaller transfer amounts. Prior evidence showed that SPIR 
increased savings (+30 percentage points) and access to credit (+8–10 
percentage points), effects that are comparable to BRAC-implemented 
programs (Bandiera et al., 2017; Banerjee et al., 2015), but had no 
detectable impact on consumption or poverty (Leight et al., 2026).

Our identification relies on exogenous variation in program exposure 
induced by the cluster RCT coupled with both longitudinal and cross- 
sectional variation in relative dryness over the three survey rounds 
conducted between 2016 and 2021.2 Our primary measure of dryness is 
constructed using the Standardised Precipitation-Evapotranspiration 
Index (SPEI)3developed by Vicente-Serrano et al. (2010). The indica
tor captures relative dryness experienced during the cropping season as 
any negative deviation relative to the long-term mean in the same lo
cality. This allows us to focus on moderate fluctuations in dryness that 
represent typical variation across cropping seasons, rather than rare 
extreme weather anomalies.

We find that these moderate changes in relative dryness during the 
main cropping season lead to statistically significant and meaningful 
fluctuations in women’s welfare and in broader household well-being. 
To quantify the effect of an average dryness shock during the study 
period, we evaluate the effects of a 0.25 standard deviation (SD) increase 
in relative dryness defined relative to the locality-specific long-term 
mean; this corresponds roughly to the median increase in relative dry
ness observed in dryness-affected areas, 0.23 SD. Among households 
receiving only the PSNP (the control arm), a dryness shock of this 
magnitude leads to modest declines in women’s dietary diversity and 
BMI, and a substantially increased risk of intimate partner violence: a 
0.25 SD increase in relative dryness increases IPV by 21 percent, a 
magnitude broadly consistent with previous literature (Abiona and 
Koppensteiner, 2018; Díaz and Saldarriaga, 2023; Epstein et al., 2020). 
Dryness shocks also generate a marked rise in stress among male 
household members and erode women's decision-making authority over 
productive income, consistent with the hypothesis that financial strain 
triggered by weather shocks can intensify within-household conflict and 
weaken women's bargaining position (Aizer, 2010; Fox et al., 2002). At 
the household level, the same increase in relative dryness leads to a 36 
percent increase in self-reported food insecurity (the food gap), a 35 

percent decrease in aggregated livestock holdings, and a five percent 
decline in consumption (using endline data only).

Strikingly, the corresponding effects of these dryness shocks are 
either partially or completely muted for women residing in clusters 
randomly assigned to receive SPIR in addition to the PSNP. Women 
living in clusters served by SPIR do not experience any decline in diet 
diversity or BMI linked to dryness, and they are similarly fully buffered 
from any shift in IPV. We also find that the rise in stress among male 
household members and the erosion of women's decision-making au
thority seen during dryness shocks in control communities are signifi
cantly smaller in treated clusters. Household-level outcomes show a 
similar pattern: the increase in the household food gap in dryness- 
affected clusters served by SPIR is roughly half the magnitude of the 
increase observed in dryness-affected clusters in the control arm, while 
the decline in livestock holdings is less than a third of the corresponding 
decline in dryness-affected control clusters and the decline in con
sumption is not statistically significant. These findings suggest that the 
livelihood interventions protected women and their households during 
dryness shocks, over and above the support received through the 
existing government safety net program, the PSNP.

Further analysis suggests little evidence of heterogeneity across the 
different SPIR treatment arms. Moreover, we find no indication that 
SPIR led households to adjust their farming practices or diversify into 
non-agricultural activities (though there was some shift toward livestock 
production). The primary mechanism for the effects described above 
appears to be a substantial relative increase in savings, attributable to 
the establishment of VESAs and observed consistently among all 
households served by SPIR (including those who did not receive one- 
time cash or poultry transfers). In the face of a dryness shock, treated 
households then use this enhanced stock of savings to mitigate the 
impact of the shock, allowing women (and other household members) to 
better sustain their consumption levels and reducing poverty-related 
stress that can trigger violence. Together, these results suggest that 
while extending the national safety net to incorporate a graduation 
program did not lead to higher levels of aggregate consumption or in
come, it facilitated the establishment of a buffer stock of savings that 
safeguarded women and their households during dryness shocks.

We contribute to several strands of literature. First, we bridge two 
strands of research on intimate partner violence. One rapidly expanding 
literature shows that adverse rainfall shocks raise the risk of IPV (Abiona 
and Koppensteiner, 2018; Dehingia et al., 2024; Díaz and Saldarriaga, 
2023; Epstein et al., 2020; Hertzog et al., 2025; Wang et al., 2025), while 
another finds that positive income shocks significantly reduce IPV 
(Buller et al., 2018; Haushofer et al., 2019; Heath et al., 2020; Roy et al., 
2019). We bring these strands together by showing that a gender- 
sensitive graduation program can fully offset the rise in IPV observed 
during weather shocks, potentially by weakening the widely discussed 
pathway through which financial strain increases IPV (Aizer, 2010; Fox 
et al., 2002). We also provide rare direct empirical evidence on the 
pathways linking weather shocks to IPV: dryness shocks raise stress 
levels among male household members and erode women's decision- 
making authority over productive income, and exposure to the SPIR 
program weakens both relationships.

Second, we add to the literature examining the consequences of 
adverse weather events and the emerging evidence on policy in
struments that build household resilience. While existing work shows 
that safety net programs can partly soften the impact of weather shocks 
and natural disasters (Adhvaryu et al., 2024; Asfaw et al., 2017; Chris
tian et al., 2019; De Janvry et al., 2006; Hou, 2010; Knippenberg and 
Hoddinott, 2017; Premand and Stoeffler, 2020),4 we show that a lighter- 
touch graduation model embedded within a safety net can contribute to 

2 Related work in this area has primarily relied on cross-sectional variation in 
weather or other type of shocks (Emerick et al., 2016; Karlan et al., 2017; 
Macours et al., 2022; Pomeranz and Kast, 2024), but given high spatial corre
lation in weather shocks, an analysis relying solely on cross-sectional variation 
may confront limited power. Accordingly, we argue that exploiting substantial 
longitudinal variation is a meaningful strength of our empirical design.

3 We follow a number of recent papers in using the SPEI as a primary mea
sure to capture weather shocks, including Couttenier and Soubeyran (2014); 
Harari and La Ferrara (2018); Maystadt et al. (2015); Webb (2023).

4 Consistent with Knippenberg and Hoddinott (2017), evidence from the 
control households provided in this paper indicates that the PSNP is not able to 
fully insure poor households against droughts.
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buffer women from the adverse effects of dryness.5 These results un
derscore that graduation-style interventions can strengthen self- 
insurance mechanisms that often fall outside the scope of standard 
safety net programs.

Our work also builds on Macours et al. (2022), who study a ‘cash- 
plus’ program that offered vocational training or a $200 investment 
grant to short-term safety net program beneficiaries in rural Nicaragua. 
As in their study, simple cash transfers (offered to the control arm via the 
PSNP itself) are insufficient to buffer households against weather shocks, 
while a bundled model of interventions effectively assists households in 
coping with shocks. The mechanisms, however, differ: in Nicaragua, 
complementary interventions – vocational training or productive grants 
– facilitated household diversification into non-agricultural activities, 
and thus protected them against the negative impacts of weather shocks 
on agricultural income. In our setting, diversification into non- 
agricultural activities is virtually non-existent: less than five percent of 
the households in the control arm report any non-agricultural business 
or regular wage employment at endline, and there is no evidence of any 
meaningful treatment effect on these outcomes (Leight et al., 2026). 
(There is some increase in livestock income, though it is not uniform 
across arms.) The primary mechanism driving increased resilience here 
appears to be buffer stock savings.

Overall, these findings suggest that even relatively light-touch in
terventions (without larger asset or cash transfers) can promote resil
ience within the context of an existing safety net program, and minimal 
off-farm income-generating opportunities. Previous literature has 
generally suggested that enhanced resilience, as well reduced intimate 
partner violence, are effects observed in conjunction with large 
treatment-induced increases on consumption, income and other eco
nomic outcomes.6 By contrast, these findings suggest that even an 
intervention that has smaller effects on average can have substantial 
protective effects. This highlights an often-underrecognized dimension 
of livelihoods interventions that may not be intensive enough to lift 
large numbers of households out of poverty, but still have important 
benefits in terms of resilience.

2. Context: PSNP and SPIR

2.1. The productive safety net Programme (PSNP)

This analysis draws on data from a trial conducted in the context of 
the PSNP, a safety net program launched in 2005 and designed to pro
vide a more sustainable response mechanism in areas of Ethiopia that 
have been historically vulnerable to droughts, as opposed to recurring 
ad hoc emergency appeals for food aid and famine relief (Wiseman et al., 
2010). Within the districts served by the PSNP, poor and chronically 
food-insecure households receive payments (in the form of cash and/or 
food) for six months in exchange for performing labor-intensive public 
works, while similarly poor and food-insecure households with limited 
labor capacity receive unconditional, direct transfers. Communities 

themselves select beneficiaries by applying a categorical targeting 
strategy. The program reaches eight million people, rendering it one of 
the largest safety net programs in Africa and, outside India, the largest 
public works program in the world (Beegle et al., 2018). PSNP is 
implemented by the government of Ethiopia, and largely funded by its 
international partners.

Evaluations based on quasi-experimental methods show that the 
PSNP has been successful in improving household food security and 
creating community assets (Hirvonen et al., 2022). However, PSNP 
households remain vulnerable to droughts, despite recovering from 
these shocks more rapidly when compared to poor non-PSNP households 
(Knippenberg and Hoddinott, 2017). In addition, there has been negli
gible exit from poverty for PSNP beneficiaries (Sabates-Wheeler et al., 
2021).

2.2. The SPIR program

The SPIR Development Food Security Activity (DFSA) in Ethiopia 
was a five-year program (2016–2021) providing complementary liveli
hood, nutrition, and gender activities intended to strengthen the PSNP. 
Funded by USAID and implemented by World Vision, CARE and ORDA 
in close collaboration with the Government of Ethiopia, SPIR was 
organized around a core set of livelihood and nutrition activities deliv
ered to nearly 500,000 beneficiaries. The core livelihood activities (L) 
included the formation of Village Economic and Social Associations 
(VESAs), the primary platform supporting financial literacy training and 
the promotion of new income generation activities. Both women and 
men were encouraged to join VESAs. They were also used as a platform 
for the core nutrition activities (N), including behavior change 
communication (BCC).

SPIR also introduced enhanced models of livelihoods and nutrition 
activities. The enhanced livelihoods model (L*) included all core live
lihood activities, supplemented with a lump-sum transfer (delivered as 
either cash or an equivalent value poultry package) and targeted to the 
poorest 10 out of 18 households in each kebele (sub-district).7 The 
enhanced nutrition activities (N*) included a more targeted program of 
nutrition BCC and supplemental interventions targeting male engage
ment and mental health. These packages were combined into multi
sectoral graduation model programs and randomized into four 
treatment arms: T1: L*+N*; T2: L*+N; T3: L + N*; and T4: PSNP only, as 
summarized in Fig. A1 in the appendix.

2.3. Average treatment effects

The impacts of the SPIR program on a set of pre-specified economic 
outcomes have been documented in Leight et al. (2026), and we sum
marize the key findings here. (A separate paper also documented that 
the intervention led to a shift toward intrahousehold gender equity in 
task allocation, but did not assess effects on intimate partner violence 
(Alderman et al., 2025)) The enhanced livelihoods interventions, which 
included asset transfers targeted at extremely poor households, led to 
moderate improvements in financial inclusion and increased cash in
come from livestock. However, households achieved only modest asset 
accumulation and some increases in income from livestock, and there 
were no statistically significant effects on consumption. Notably, there 
were few meaningful differences in outcomes between households that 
received poultry transfers and those that received an equivalent cash 

5 Other active areas of policy experimentation relevant to buffering house
holds against adverse weather effects include the promotion of climate-smart 
agriculture policies (e.g., drought/flood resistant crop varieties) (Emerick 
et al., 2016; Lipper et al., 2017), weather index insurance programs targeted 
to agricultural households (Carter et al., 2017; Jensen and Barrett, 2017; Karlan 
et al., 2014), anticipatory cash transfers to areas forecasted to experience 
weather shocks (Pople et al., 2021) and emergency loans to affected households 
(Lane, 2024).

6 For reduction of partner violence, increased economic security is a major 
pathway through which cash or cash plus programs reduce IPV (Buller et al., 
2018); and similarly, increased income is hypothesized as a major pathway 
through which social protection systems (on which SPIR is built) can enhance 
climate resilience (Hidrobo et al., 2026).

7 Administratively, Ethiopia is divided into regions, zones, woredas (districts) 
and kebeles (sub-districts). Kebele is the lowest-level administrative unit and 
the community targeting of the PSNP as well as many key government services 
such as agricultural and health extension are organized and provided at this 
level.
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transfer.8

The most pronounced effects were observed in financial inclusion. 
Access to credit increased by 8–10 percentage points compared to a 
control mean of 45 percent, while the probability of reporting any 
savings rose by more than 30 percentage points from a baseline level of 
40 percent. Moreover, both poultry and cash recipients experienced a 30 
percent increase in past-year income from livestock. However, no sig
nificant changes were detected in total consumption or food security, a 
pattern that could be consistent with a low propensity to consume out of 
the marginal earnings or pronounced seasonality in the income from 
livestock.

Among extremely poor households who received only savings groups 
and financial literacy training but no poultry or cash transfers, the only 
measurable impact was an increase in reported savings. The same 
pattern emerged among less poor households who participated in sav
ings groups and training across all treatment arms but received no 
additional transfers. In both cases, participation in the program 
increased the likelihood of reporting any savings by approximately 30 
percentage points.

Importantly, there is no evidence that the SPIR program influenced 
participation in non-agricultural activities. Across both midline and 
endline rounds, engagement in non-agricultural employment remained 
minimal: only three percent of households reported operating a non- 
agricultural business (rising to six percent among less poor house
holds), approximately four percent engaged in regular wage labor, and 
around 25 percent participated in casual wage labor. These low partic
ipation rates remained stable throughout the study period, with no shift 
toward non-farm economic activities.

In this paper, we assess how these treatment effects evolve in 
response to a shock, and whether shifts in women’s and households’ 
economic welfare driven by SPIR lead to changes in the vulnerability to 
these shocks.9

3. Data

3.1. Surveys

The study took place in 13 woredas (districts) and 192 kebeles across 
the Amhara and Oromia regions of Ethiopia (Fig. A2 in Appendix A). The 
randomization into treatment was stratified at the woreda level and the 
treatments were randomly assigned at the level of clusters, or kebeles. At 
the household level, eligibility criteria required being current PSNP 
beneficiaries, having at least one child aged 0–35 months at baseline, 
and having the mother or primary female caregiver of the same child 
also living in the household at baseline.

Three rounds of data were collected, with a baseline survey between 
February and April 2018, a midline survey between July and October 
2019, and an endline survey originally planned for 2020 but delayed due 
to COVID-19 and undertaken 36 months after the baseline between 
February and April 2021. The baseline sample included 3,314 house
holds with a child under three years of age, or just over 17 PSNP ben

eficiary households in each kebele. The midline survey achieved an 
overall sample of 3,220 of the original households, yielding an attrition 
rate of 2.8 percent. Of the 3,246 households eligible for the endline 
survey (after removing those who had permanently moved), 3,094 were 
able to be located and interviewed, leading to an attrition rate of 4.7 
percent relative to the target sample. A large portion of the attrition (80 
households) at the endline was due to conflict in northern Amhara 
(linked to the emerging conflict in Tigray), where four kebeles were 
rendered permanently inaccessible to the survey team.

3.2. Outcome variables

The variables of interest for this analysis include measures of well- 
being for both women and their households that reflect important di
mensions of destitution among poor Ethiopian households (including 
nutrition, food security, assets and freedom from violence), and are 
plausibly responsive to dryness shocks. We generally focus on variables 
that were measured consistently in all three survey rounds, but report 
selected supplementary results for outcomes that were not collected in 
all survey rounds. All variables measured for adult women were 
captured for the primary female in the household, who was identified as 
the mother or primary caregiver of an index child aged 0–35 months, 
and we restrict to women aged 15–49.

We use three indicators to measure women’s exposure to and welfare 
impacts of dryness shocks. First, we assess dietary diversity among 
women: in this context, this is one of the simplest indicators that can be 
employed to capture the quality of a person’s diet.10 Following the FAO 
and FHI 360 (2016) guidelines, we construct a diet diversity index that 
counts the number of food groups consumed by the primary female in 
the 24 h prior to the interview.11 At baseline, the average primary fe
male in control households consumed food from only 2.1 out of 10 food 
groups. As a second measure of women’s individual-level welfare, we 
use data collected on the height and weight of the primary female to 
construct body-mass index (BMI), computed by dividing weight in ki
lograms by the square of body height in meters. BMI is considered a 
reasonable proxy for adult health risks (Fogel, 1994; **Waaler, 1984) 
and has been shown to be responsive to weather shocks (Dercon and 
Krishnan, 2000; Hoddinott and Kinsey, 2000). The mean BMI among 
primary females in control households at the baseline is 20.2, and 26 
percent of women can be categorized as underweight (BMI < 18.5).12

As a third individual-level variable, we also analyze women’s recent 
experience of intimate partner violence, motivated in part by recent 
research examining the influence of weather shocks on the risk of IPV 
(Abiona and Koppensteiner, 2018; Dehingia et al., 2024; Díaz and Sal
darriaga, 2023; Epstein et al., 2020; Hertzog et al., 2025; Wang et al., 
2025). All three survey rounds contained an IPV module, administered 
to the primary female in accordance with the WHO protocol on ethical 
guidelines for conducting research on IPV (WHO, 2016). As the module 
was administered only if the respondent reported living with her hus
band in the last 12 months and if she was alone or with a child less than 

8 Asset accumulation was notably larger among households who received a 
cash transfer and were not exposed to intensive nutrition programming; 
households that were exposed to intensive nutrition programming showed 
reduced asset accumulation, and seemed to invest in child nutrition instead.

9 The original SPIR RCT was pre-registered, but the pre-analysis plan did not 
specify the weather shock-focused analyses or the emphasis on heterogeneity by 
weather variability. Given that strengthening households’ capacity to manage 
shocks was a core program objective, estimating whether SPIR buffered 
households during actual weather shocks is a natural extension of the registered 
evaluation. Nonetheless, the absence of a dedicated pre-analysis plan for this 
component should be considered a limitation.

10 There is also some previous evidence that droughts reduce dietary diversity 
measured at the household level (Carpena, 2019).
11 In this index foods with similar nutritional contents have been categorized 

into 10 food groups. The age restriction is imposed since the indicator has only 
been validated for women who are 15 to 49 years of age; after this restriction, 
the final data has 9,087 diet diversity observations across the three survey 
rounds, excluding 16 percent of observations.
12 For the BMI analysis, we restrict the sample to women who are 15 to 49 

years and exclude women with implausible BMI values (BMI below 15 or above 
50). After these restrictions, we are left with 8,100 BMI observations across the 
three survey sounds, excluding 16 percent of observations.
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36 months at the time of the interview,13 the sample size is smaller than 
for the other outcomes.14 At baseline, 17 percent of the women in the 
control clusters reported to have experienced physical, sexual and/or 
emotional violence in the previous 12 months. While this pooled vari
able is our primary indicator relevant to IPV, we report our results 
separately for the three forms of IPV that were collected in the surveys 
(see Appendix B for definitions).

At the household level, we focus on indicators that are typically 
employed to analyze the effects of weather-related shocks on economic 
welfare: food security and assets (Carpena, 2019; Kazianga and Udry, 
2006; Macours et al., 2022).15 First, as a measure of household level 
food security, we use a construct called the “food gap”. Employed as the 
main food security indicator in PSNP evaluations, the food gap is 
measured by asking survey participants to report the number of months, 
out of the preceding 12 months, that they had “problems satisfying the 
food needs of the household”.16 Knippenberg and Hoddinott (2017)
show how a self-reported drought shock increases the food gap by 1.6 
months among PSNP households. In our sample, the mean food gap in 
control households at the baseline was 2.1 months.

As a second measure of household economic welfare, we use an index 
of livestock assets. Livestock in this context has several purposes. First, 
large livestock (bulls, oxen) can be used as draft power during ploughing 
and threshing (Mekuriaw and Harris-Coble, 2021). Second, livestock 
products (e.g., dairy, eggs, meat) provide additional income to agrarian 
households. Third, as access to formal savings institutions remains 
highly limited in rural areas, livestock is an important form of savings 
that can be liquidated during negative income shocks (Fafchamps et al., 
1998). Our measure of livestock holdings is based on tropical livestock 
units (TLUs).17 The average household in the control cluster owned 0.97 
TLUs at the baseline, including on average 0.6 heads of cattle (bull, 
oxen, or cow), 0.3 pack animals (donkey or mule), 0.5 sheep/goat and 
1.5 chickens.

3.3. Dryness indicator

The drought literature distinguishes between meteorological 
drought — a deficit in water availability relative to long-term norms — 
and socioeconomic drought, which captures the welfare consequences of 
such deficits (Van Loon, 2015). A severe meteorological drought does 
not translate into a socioeconomic drought if households can absorb the 
shock. Conversely, for households living near subsistence with limited 
access to insurance and credit markets, even moderate dryness can have 
serious welfare consequences. This distinction is relevant for our 

analysis, which studies a population where nearly two-thirds of house
holds fall below the extreme poverty line.

Our primary dryness builds on the Standardised Precipitation- 
Evapotranspiration Index (SPEI) developed by Vicente-Serrano et al. 
(2010). The SPEI quantifies changes in climatic water balance over a 
given period considering the temporal difference between precipitation 
and potential evapotranspiration influenced by temperature. The SPEI 
has been widely used by economists to analyze socio-economic impacts 
of dryness in various settings (e.g., Couttenier and Soubeyran, 2014; 
Harari and La Ferrara, 2018; Maystadt et al., 2015; Webb, 2023) and has 
been shown to be a more accurate predictor of crop yield than other 
similar indicators (Vicente-Serrano et al., 2012).18 We will subsequently 
demonstrate that our primary findings are robust to alternative dryness 
definitions.

The SPEI is a standardized variable with a zero mean and standard 
deviation of one, quantifying the water balance in terms of standard 
deviations from the long-run average (here 1990–2020) in the locality, 
and thus a negative SPEI value indicates a deficit in water availability 
relative to the long-term average. A negative SPEI value indicates drier- 
than-normal conditions, with more negative values reflecting greater 
relative dryness. We focus on the main cropping season (meher) in 
Ethiopia, spanning between June and September.19 We therefore 
compute the 4-month lag SPEI (SPEI-4) for each cluster at the end of 
each September, calculating the location specific changes in the climatic 
water balance from the long-run average during this period.

Fig. A3 shows the distribution of SPEI during the meher seasons in 
the past 16 years in the sampled communities, between 2005 and 2020. 
The 2016 meher season was characterized by an extreme drought in the 
study localities with the median SPEI value close to − 2 standard de
viations – a rare event that is expected to occur approximately once 
every 44 years in normally distributed data. The exposure to the 2016 
drought shows limited variation in this sample: the inter-quartile range 
is extremely narrow (–1.92 to –1.83), and the full range extends only 
from –1.98 to –1.68. In other years (and in the 2017–2020 study period), 
the average (median) SPEI value fluctuates between − 1 and +1 standard 
deviations. About one-third of study clusters experienced negative SPEI 
during the 2019 meher, while only 5 percent did so during the 2020 
meher. Fig. E4 presents a map capturing the variation across the full set 
of study clusters in the underlying (raw) SPEI variable by year; there is 
considerable variation across regions and a steady shift from relatively 
dry to relatively wet conditions over the study period.

To isolate periods of relative dryness in our econometric analysis, we 
create a positive rectified dryness shock variable by setting positive SPEI 
values to zero and multiplying by − 1, so that larger positive values 
indicate worsening dryness conditions. Conditional on being non-zero, 
the median value of this dryness shock variable is 0.23 SD and the 
maximum is 0.47 SD in the 2019 and 2020 meher seasons. We will 
interpret our results at a benchmark of 0.25 SD. By standard meteoro
logical classifications (McKee et al., 1993), dryness shocks of this 
magnitude fall within the “mild” range (SPEI between − 1 and 0). 
However, for the ultra-poor population in our sample, these shocks are 
economically consequential, as we demonstrate with two pieces of 
supporting evidence. A 0.25 SD increase in relative dryness reduces the 
value of cereal crop harvests by approximately $27 PPP, or six percent 

13 Very few eligible women refused to respond to the IPV questions.
14 At the baseline, 2,136 women responded to the IPV module, at the midline 

1,648 women, and at the endline 2,161 women. An error in the CAPI program 
in the midline survey led to the IPV questions being excluded from the survey 
administered to about 600 women. All women who reported violence were 
given the option to be referred to the Women’s Affairs Committee in her dis
trict. Table B1 shows that SPIR treatment does not predict selection into the IPV 
sample.
15 We also consider household per capita consumption based on standard 

household food and non-food consumption expenditure modules (Deaton and 
Grosh, 2000). However, these modules were only administered at baseline 
and endline, not at midline, and thus we cannot directly estimate our preferred 
specification.
16 A month in which the household had “problems satisfying food needs” is 

defined as one where the household experienced hunger for five or more days.
17 The standard measure of a TLU is one cattle with a body weight of 250 kg 

(Jahnke, 1982). TLU are expressed as ratios relative to this standard unit, where 
the ratios are based on metabolic weights. So, for example, six sheep have the 
same energy requirements as one cattle and so six sheep translate into one TLU. 
Consequently, 1 sheep equals 0.15 TLU while 1 chicken is 0.01 TLU.

18 We computed the SPEI for our study clusters using a user-written R-routine 
(Beguería and Vicente-Serrano, 2017). As inputs we used monthly precipitation 
accumulation (PR) and potential evapotranspiration (PET) from TerraClimate 
(Abatzoglou et al., 2018), a database with a timespan from 1990 to the present 
and a 4-km spatial resolution.
19 Meher is by far the most important agricultural season in Ethiopia with 

more than 90 percent of the total cereal production in the country taking place 
during this season (Taffesse et al., 2012). In our sample of households, the belg 
harvest contributed only about 5% to the total annual crop production (in terms 
of total value measured at the baseline).

K. Hirvonen et al.                                                                                                                                                                                                                               Journal of Public Economics 261 (2026) 105733 

5 



(Table C1 in Appendix C).20 A 0.25 SD increase in our dryness indicator 
raises the probability of households reporting a drought shock by 10 
percentage points, or roughly 20 percent relative to the sample mean 
(Table C2 in Appendix C).21 This suggests that the moderate dryness 
captured by our measure corresponds to conditions that households in 
these communities perceive as drought shocks. Moreover, as we will 
show, these moderate shocks translate into sizable welfare effects: a 36 
percent increase in the food gap and a 35 percent decline in livestock 
holdings among control households.

Our econometric analyses measure the impact of dryness shocks on 
outcomes of interest measured at the midline and endline. The endline 
took place in the post-harvest period in February-April 2021. For the 
endline observations, we therefore define the dryness indicator based on 
the previous meher season (June to September 2020). The midline took 
place during the 2019 meher (between July and October). It is therefore 
not a priori clear whether the 2019 or 2018 dryness conditions are most 
relevant. To address this, we seek guidance from our data by restricting 
the sample to control clusters and then regressing the outcome variables 
separately on two types of dryness indicators. The first indicator defines 
dryness using the 2019 meher (i.e., contemporaneous) conditions for the 
midline and the second indicator defines dryness using the 2018 meher 
(i.e., previous year’s meher) conditions for the midline. The regression 
results reported in Table C3 in Appendix C indicate that the majority of 
the outcomes respond to the dryness conditions during the ongoing 
meher season in the midline. The only clear exception is women’s BMI 
for which the previous meher season in the midline seems a stronger 
predictor. Therefore, when we measure the impacts on women’s body 
mass, we define the dryness variable using the 2018 meher conditions if 
the measurements were taken in the midline survey. For all other in
dicators measured at the midline, we consider the 2019 meher that 
overlapped with the midline survey round. However, we will also sub
sequently demonstrate that our primary findings are robust to including 
both contemporaneous and lagged dryness variables simultaneously 
into the estimated specification.

3.4. Balance

The statistical tests reported in Table D1 in Appendix D show that the 
sample is balanced across the study arms based on these outcome vari
ables observed at baseline. The table also shows that the households are 
equally exposed to dryness shocks across the four study arms: the SPEI 
values for each meher season between 2016 and 2020 are balanced 
across the study arms. This is expected given that the randomization was 
stratified at the woreda level and weather outcomes for a single season 
are highly spatially correlated within a woreda (as we show later).

Another potential source of bias in this analysis would be a high level 
of serial correlation in dryness exposure, such that areas identified as 
experiencing dryness during the study period were already character
ized by higher levels of poverty driven by past exposure to dryness. We 

can assess this hypothesis by regressing the dryness shock indicator for 
midline and endline on various household welfare indicators measured 
at the baseline together with woreda and survey round fixed effects, as 
in the main specifications reported below. None of the coefficients are 
statistically significant at the 5%-level and all are close to zero, indi
cating that there is no correlation between baseline poverty levels and 
dryness exposure during the study period (Table D2 in Appendix D). We 
also present a map (Fig. E5) capturing the residualized SPEI values by 
cluster and by round; shifts geographically across rounds, from the 
southern and eastern clusters at midline to the northern clusters at 
endline.

3.5. Synthesis

The dryness variation we study occupies the mild end of the mete
orological drought spectrum. However, for the ultra-poor households in 
our sample, this degree of dryness is consequential, as the crop income 
losses, self-reported drought perceptions, and welfare effects docu
mented below confirm. Following the distinction between meteorolog
ical and socioeconomic drought drawn by Van Loon (2015) and 
discussed above, we refer to our measured variation as “dryness shocks” 
throughout the remainder of the paper to distinguish it from the severe 
meteorological droughts that standard classifications reserve for SPEI 
values below − 1.

4. Econometric approach

We regress the outcomes of interest (women’s diet diversity, 
women’s body mass index, intimate partner violence, household-level 
food security, and household-level livestock holdings,) for household i 
located in kebele k and woreda d at the time t (Yi,k,d,t) on a variable 
capturing dryness conditions in the most relevant meher season (Dryk,̃t): 

Yi,k,d,t = βDryk,̃t +ϑTk,d + δ
(

Dryk,̃t*Tk,d

)
+Rt + θd + ηYi,k,d,t=0 + εi,k,d,t , (1) 

where t = 1 if the household is observed in the midline survey and 2 if in 
the endline survey. Dryk.̃t is based on the SPEI measured in the relevant 
meher season: for the endline survey in 2021, the relevant season is 
2020. For the midline survey, conducted during the 2019 meher season, 
we generally define the dryness shock based on the contemporaneous 
shock, but employ the 2018 season for women’s BMI. To understand 
how SPIR mitigated the adverse impacts of dryness, we interact the 
dryness variable with a binary variable (T) capturing the exposed to 
treatment, and also include the non-interacted treatment variable. 
Initially, we pool the three treatment arms (implying that 75 percent of 
the sample clusters were exposed to SPIR, while 25 percent are control 
clusters), but we will later consider impacts by treatment arm.

Given this specification, the impact of dryness in control localities is 
quantified by β, while δ and ϑ represent intention-to-treat (ITT) effects of 
SPIR. Again, the dryness variable has been rectified so a higher value 
corresponds to dryness: we hypothesize β > 0 for dryness and food gap, 
and β < 0 for all other outcomes. If SPIR treatments mitigate the adverse 
impacts of dryness, δ should be of opposite sign to β: the net impact of 
dryness in treatment clusters is quantified by β + δ. Additional control 
variables in Eq. (1) include the binary variable Rt equal to one for the 
endline survey and zero for the midline survey, woreda fixed effects θd, 
and the outcome level at baseline. For the IPV outcomes, we replaced 
any missing baseline observation with zero and appended the estimated 
equation with a binary variable capturing these households for which 
the baseline value was missing.

The recommendation in the analyses of RCTs is to cluster the stan
dard errors at the level of the unit of treatment assignment (Abadie et al., 
2022). Here, however, the use of weather data creates strong spatial 
dependencies across study clusters (for more details, see Appendix E) in 
which case clustered standard errors are no longer valid (Barrios et al., 

20 Each survey round included a harvest module, but its structure was slightly 
different across rounds. At baseline and midline, the modules asked the 
respondent to report on all crops harvested by the household during the most 
recent harvest season. At endline, the module asked about the five most 
important crops by area. To maximize comparability, we focus on cereal crops, 
which are the most important crop category in this context. At baseline, nearly 
80 percent of the total harvest value consisted of cereal crops.
21 We use the self-reported shock data solely to validate that our SPEI-based 

dryness indicator captures dryness that households perceive as consequential. 
We do not use self-reported shocks in the main analysis for three reasons: unlike 
the SPEI, they are potentially endogenous to household characteristics and 
coping capacity; the shock modules differ in structure across survey rounds; and 
at endline, the module was administered only to households where the primary 
male respondent was available.
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2012). Therefore, we compute Conley (1999) standard errors that are 
robust to both spatial autocorrelation and heteroskedasticity,22 applying 
a Bartlett spatial weighting matrix in which the weights linearly decay as 
distance between the clusters grows (Conley, 1999). We also report 
sharpened q-values pooling across the 15 coefficients estimated in this 
table (three coefficients for each of five outcomes), following Benjamini 
et al. (2006) and Anderson (2008).

The identifying variation in the dryness × treatment interaction 
derives from the residualized dryness measure — the component of 
kebele-level dryness that remains after absorbing woreda and survey- 
round fixed effects. Fig. E5 maps this residualized measure separately 
for midline and endline, revealing meaningful within-woreda variation 
across kebeles in both rounds. To quantify the source of this identifying 
variation, we decompose the residualized dryness measure into a 
persistent cross-sectional component (the kebele's mean residual across 
rounds, capturing time-invariant micro-climate differences within a 
woreda) and a temporal component (the within-kebele deviation from 
that mean, capturing round-to-round weather fluctuations). Approxi
mately 74 percent of the residual variance is temporal — the same 
kebeles experiencing different weather realizations across midline and 
endline — while 26 percent reflects within-woreda cross-sectional dif
ferences. The correlation of kebele-level dryness residuals between 
midline and endline is − 0.52, confirming that the residualized measure 
is not proxying for a fixed kebele characteristic but reflects genuine 
weather variation that reverses sign across survey rounds.

Since the majority of the identifying variation is temporal (the same 
kebeles experiencing different weather across rounds) time-invariant 
kebele characteristics have limited scope to confound the dryness co
efficient; they can only operate through the smaller cross-sectional 
component. A separate concern is whether the dryness × treatment 
interaction could reflect heterogeneous treatment effects along di
mensions correlated with dryness rather than genuine dryness buffering. 
Table D2 shows that the residualized dryness measure is uncorrelated 
with observable household characteristics, and in Appendix G we show 
that augmenting the specification with interactions between baseline 
characteristics and the treatment indicator leaves the dryness × SPIR 
coefficients unchanged.

5. Results

5.1. Main results

The regression results based on the estimation of Eq. (1) are provided 
in Table 1. Fig. 1 summarizes these results for women’s dietary diversity 
(Panel A), BMI (Panel B) and IPV (Panel C). In each panel, the top part of 
the graph provides the average effect of dryness in control clusters (i.e., 
β in Eq. (1)) while the corresponding estimate in treatment clusters (i.e., 
β+δ) is presented below.23 The difference in the dryness impact between 
control and SPIR households is reported and labeled δ. The regression 
estimates have been divided by the baseline mean in the control group 
and then multiplied by 100, thus capturing the dryness impacts in terms 
of percent of the baseline mean in the control group. As noted above, we 
quantify the impact of dryness shocks in terms of a 0.25 SD increase in 
relative dryness, roughly equivalent to the median dryness shock within 
the sample areas experiencing any dryness during the study period.24

Columns 1 to 2 in Table 1 and Panels A and B of Fig. 1 summarize the 
results on women’s diet diversity and body-mass index, respectively. A 
0.25 SD increase in relative dryness decreases women’s diet diversity by 

9 percent (0.18 food groups), on average, though this estimate is noisy 
(p-value = 0.164). The estimated effect of dryness for treated house
holds is positive but not statistically different from zero (p = 0.232); 
however, the hypothesis that the effects of dryness are equivalent for 
treatment and control households can be rejected at the one percent 
level (column 1 in Table 1). A very similar pattern is observed for BMI, 
where we measure a weakly significant negative effect of dryness in 
control clusters, but a statistically significant positive difference when 
compared to the effect estimated for control households (column 2 in 
Table 1). Overall, dryness seem to exert a small negative impact on 
women’s diets and BMI in control households, and there is some evi
dence that women in treated households were insulated from these 
negative dryness impacts. In general, we observe a high level of con
sistency between the reported p-values and q-values in this table; all 
statistically significant estimates are robust to the use of sharpened q- 
values.

Column 3 of Table 1 and Panel C of Fig. 1 report the results on the 
impact of dryness on risk of IPV in the past 12 months. In line with the 
previous literature (Abiona and Koppensteiner, 2018; Dehingia et al., 
2024; Díaz and Saldarriaga, 2023; Epstein et al., 2020; Hertzog et al., 
2025; Wang et al., 2025), dryness increase the risk of IPV in control 
clusters. Here, a 0.25 SD increase in relative dryness increases the risk of 
women experiencing intimate partner violence by 21 percent (or 4 
percentage points). The corresponding impacts in treated households 
are considerably smaller in magnitude, and we cannot reject the null 
hypothesis that dryness have no impact on IPV in treated clusters. The 
difference between the estimated dryness impacts between control and 
treated households is statistically significant at the one percent level, 
suggestive of a meaningful effect of SPIR in buffering the effects of 
dryness on IPV. In Table F1, we examine the impacts of dryness and SPIR 
programming on different forms of IPV and find that sexual violence is 
particularly sensitive to dryness shocks in control households. The 
dryness impacts on physical and emotional violence are positive, but 
somewhat smaller and less precisely estimated. For all forms of IPV, the 
estimated dryness impacts in SPIR households are not statistically 
significant.

Broadening our focus to household-level outcomes, the evidence in 
Column 4 of Table 1 and Panel A of Fig. 2 suggests that control house
holds exposed to dryness report a considerably higher food gap: a 0.25 
SD increase in relative dryness leads to a 0.75 month increase in the food 
gap, on average (p < 0.01), or a 36% increase relative to the control 
mean. The corresponding dryness impact in treated clusters is less than 
half of this: 0.32 months or 15 percent, and this effect (β + δ) is only 
weakly statistically significant (p = 0.06). The coefficient on the inter
action term (δ) reported in column 4 of Table 1 shows the positive 
impact of the graduation program on mitigating the dryness effect on the 
food gap, and this impact is statistically significant (p < 0.01).

Moving on to Column 5 of Table 1 and Panel B of Fig. 2, a 0.25 SD 
increase in relative dryness decreases livestock holdings by 35 percent, 
on average. While the percentage decline in livestock appears large, 
baseline holdings are modest: the estimated loss corresponds to one- 
third of a tropical livestock unit on average, or roughly two goats and 
four chickens. These magnitudes are consistent with partial herd liqui
dation rather than complete collapse. The corresponding impact in SPIR 
clusters is negative and statistically significant, indicating that treated 
households are also negatively affected by dryness shocks. However, the 
average dryness impact is one third of this magnitude in treated 
households, where a 0.25 SD increase in relative dryness decreases 
livestock holdings only by nine percent (0.09 TLU), on average. The 
difference between control and treated households, again captured by 
the interaction term δ, is statistically different from zero (p < 0.01) (see 
Column 5 of Table 1).

Table 2 then shows parallel findings, including both the contempo
raneous (same year) and lagged (one year) dryness measures in the 
specification. We can observe that the findings are largely consistent: as 
previously noted, for women’s BMI, dryness as observed in the previous 

22 We used user-written acreg command in Stata to estimate these regressions 
(Colella et al., 2019).
23 The confidence intervals for the joint estimates were calculated using the 

lincom command in Stata 18.
24 As noted previously, the median dryness shock within dryness-affected 

areas is 0.23 standard deviations.
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year has more adverse effects, while for diet diversity, intimate partner 
violence, the food gap, and livestock, dryness as observed in the current 
year has more adverse effects. (The effect of a current-year shock on 
intimate partner violence is less precisely estimated when controlling for 
lagged dryness, but comparable in magnitude).

Theoretical and empirical work on poverty dynamics emphasizes 
that when households operate close to subsistence thresholds, even 
relatively modest income or production shortfalls can generate sharp 
welfare losses through constrained coping mechanisms, including 

reductions in consumption and distress sales of productive assets 
(Barrett and Carter, 2013). This is especially relevant in our setting, 
where nearly two-thirds of households live below the extreme poverty 
line. Consistent with this framework, prior studies show that rainfall 
shocks lead to disproportionately large consumption losses among asset- 
poor households, reflecting limited access to savings, credit, and insur
ance (Amare et al., 2018; Janzen and Carter, 2019). These dynamics 
provide a plausible explanation for why moderate dryness shocks in our 
data translate into relatively large changes in food security and livestock 

Table 1 
Impact of graduation programming and dryness conditions on household and individual level outcomes.

(1) (2) (3) (4) (5)
Outcome: Primary woman's diet 

diversity
BMI of primary 
woman

Primary woman 
experienced IPV

Household food 
gap

Tropical livestock units owned by 
household

Dryness − 0.706 − 0.158* 0.144*** 2.997*** − 1.375***
​ (0.507) (0.094) (0.056) (0.633) (0.123)
​ [0.098] [0.056] [0.009] [0.000] [0.000]
Dryness X SPIR 1.294*** 0.213*** − 0.161*** − 1.732*** 1.015***
​ (0.168) (0.038) (0.048) (0.453) (0.104)
​ [0.000] [0.000] [0.001] [0.000] [0.000]
SPIR 0.033 − 0.032 0.007 0.067 − 0.046***
​ (0.053) (0.039) (0.006) (0.061) (0.017)
​ [0.219] [0.178] [0.143] [0.145] [0.008]

Woreda fixed effects? Yes Yes Yes Yes Yes
Survey round fixed effects? Yes Yes Yes Yes Yes
Outcome variable at the baseline? Yes Yes Yes Yes Yes

Baseline mean of the outcome in 
control group

2.02 20.12 0.17 2.06 0.97

‘Dryness’ + ‘Dryness X SPIR’ = 0 p = 0.232 p = 0.489 p = 0.637 p = 0.064 p < 0.001
Normalized dryness impact in control 

households
− 0.18 − 0.04* 0.04*** 0.75*** − 0.34***

As % of the baseline control mean − 8.72 − 0.20* 20.67*** 36.32*** − 35.31***
Normalized dryness impact in SPIR 

households
0.15 0.01 − 0.00 0.32* − 0.09***

As % of the baseline control mean 7.26 0.07 − 2.42 15.33* − 9.26***
Number of observations 5,877 4,888 3,808 6,212 6,274

Note: BMI = Body mass index. IPV = Intimate Partner Violence. ‘Dryness’ is positive rectified SPEI multiplied by − 1 so that larger (positive) values reflect worse 
dryness conditions. In column 3, the estimated equation includes a binary variable capturing households for which the baseline value was missing (these missing 
baseline values were set to zero). The standard errors are reported in parentheses and based on Conley (1999) with a 600 km distance cut-off. Q-values corrected for 
multiple hypothesis testing reported in brackets. Statistical significance is denoted with * p < 0.10, ** p < 0.05, *** p < 0.01. Normalized dryness impact refers to the 
estimated dryness impact to a 0.25 SD increase in relative dryness.

Fig. 1. Impact of a 0.25 SD increase in relative dryness on women’s outcomes, by treatment status Note: δ = difference between the estimates (coefficient on the 
interaction term). Based on Eq. (1) with underlying regression results reported in columns 1–3 of Table 1. The capped lines represent 95-% confidence intervals of the 
point estimates (marked with a solid dot). The number of observations in Panel A is 5,877, in Panel B 4,888 and Panel C 3,808. Statistical significance is denoted with 
* p < 0.10, ** p < 0.05, *** p < 0.01.
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holdings, despite more modest effects on crop income.
We can also assess dryness effects on household per capita con

sumption; however, these data were collected only at baseline and 
endline. Moreover, because the 2020 meher season prior to the endline 
had limited dryness exposure (only about 5 percent of the clusters 
recorded a negative SPEI value), we assess the impact of the 2019 dry
ness conditions during which about one-third of the study clusters 
recorded negative SPEI. Fig. F1 in the appendix summarizes the impacts 
on log per capita (adult equivalent) consumption, benchmarked against 
0.25 SD increase in relative dryness, and the corresponding results are 
reported in Table F2. In control households, we see that a dryness in the 
magnitude of 0.25 SD during the 2019 meher season results in about 

5.5% drop in household per capita consumption observed almost two 
years later in 2021 (p = 0.065). The corresponding impact in SPIR 
households is close to zero and not statistically significant (p = 0.427) 
while the difference relative to the estimate in the control households is 
highly significant. These results suggest that control households are in 
fact forced to cut down their consumption in the face of dryness while 
treated households are able to smooth.

Thus far, we have assessed the heterogeneity in program impact with 
respect to dryness exposure by focusing on the signs and magnitudes of β 
and δ estimates in Eq. (1). We could also use our regression results to 
quantify the program’s (pooled midline and endline) ITT effects at the 
mean level of our dryness indicator using the β, δ and ϑ estimates. Using 

Table 2 
Impact of graduation programming and dryness, using both contemporaneous and lagged dryness measures.

(1) (2) (3) (4) (5)
Outcome: Primary woman's diet 

diversity
BMI of primary 
woman

Primary woman 
experienced IPV

Household food 
gap

Tropical livestock units owned by 
household

Dryness − 0.749 0.292 0.103 2.125** − 1.277***
​ (0.460) (0.756) (0.119) (0.891) (0.165)
Dryness X SPIR 2.000*** − 0.531 − 0.124 − 1.837* 0.989***
​ (0.382) (0.509) (0.093) (0.947) (0.148)
Lagged dryness − 0.099 − 0.205** 0.018 0.511 − 0.051**
​ (0.100) (0.093) (0.033) (0.390) (0.024)
Lagged dryness X SPIR − 0.281*** 0.298*** − 0.014 0.077 0.006
​ (0.103) (0.088) (0.022) (0.220) (0.027)
SPIR 0.084 0.006 0.004 0.047 − 0.042**
​ (0.093) (0.021) (0.008) (0.091) (0.019)

Woreda fixed effects? Yes Yes Yes Yes Yes
Survey round fixed effects? Yes Yes Yes Yes Yes
Outcome variable at the baseline? Yes Yes Yes Yes Yes

Baseline mean of the outcome in 
control group

2.02 20.12 0.17 2.06 0.97

Number of observations 5,877 4,888 3,808 6,212 6,274

Note: ‘Dryness’ is positive rectified SPEI multiplied by − 1 so that larger (positive) values reflect worse dryness conditions. The estimated equation includes a binary 
variable capturing households for which the baseline value was missing (these missing baseline values were set to zero). The standard errors are reported in pa
rentheses and based on Conley (1999) with a 600 km distance cut-off. Statistical significance is denoted with * p < 0.10, ** p < 0.05, *** p < 0.01.

Fig. 2. Impact of a 0.25 SD increase in relative dryness on household level outcomes, by treatment status Note: δ = difference between the estimates (coefficient on 
the interaction term). Based on Eq. (1) with underlying regression results reported in column 4 and 5 of Table 1. The capped lines represent 95-% confidence intervals 
of the point estimates (marked with a solid dot). The number of observations in Panel A is 6,212 and in Panel B 6,274. Statistical significance is denoted with * p <
0.10, ** p < 0.05, *** p < 0.01.
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this approach, the ITT estimates for food gap and livestock reported in 
Table 1 are not statistically different from zero,25 in line with the esti
mated program impacts on livelihood outcomes as reported in Leight 
et al. (2026).26 This is all broadly consistent with the stylized fact re
ported above that only a minority of households are exposed to dryness 
as defined in this analysis: about one-third of study clusters experienced 
dryness in 2019 and only 5 percent in 2020, implying that the positive 
protective effects of SPIR were experienced by a minority of the sample. 
In the analysis pooling across dryness-affected and non-dryness-affected 
areas, these positive effects are attenuated toward zero.

5.2. Heterogeneity across treatment arms

Next, we explore the heterogeneity across treatment arms to assess 
whether these protective effects are driven by the more intensive 
treatment packages, or the livelihood transfers given to the poorest 
households. Table F3 in Appendix F provides the regression results with 
β, δ, and ϑ in Eq. (1) estimated for each of the three treatment arms. All 
estimates of δ are of opposite sign to the estimated β coefficients indi
cating that all treatment arms provided at least some protection against 
dryness. The magnitudes of these coefficients are also broadly similar 
across the treatment arms.27

To understand the role of the livelihood transfers given to the poorest 
households, we next restrict the sample to eligible households.28 We 
then re-estimate the same specification for this sub-sample, and find 
similar patterns as reported in Table F4. The impacts of dryness on 
livestock holdings are smaller in absolute terms, but not in relative terms 
given that baseline livestock holdings are considerably more modest 
among these households (and livestock holdings were part of the index 
that determined the eligibility for the livelihood transfers). The corre
sponding impacts on the IPV outcomes reported in Table F4 show that 
the dryness estimates for the control households seem larger than those 
reported in Table F3 indicating that the risk of IPV increases relatively 
more in poorer households during dryness.29 Treatment arm T3 did not 
include a livelihood transfer but was still effective in reducing the 
negative impact of dryness on sexual and emotional violence. Treatment 
arm T2 (combining livelihoods training with grants and the core 

nutrition intervention) seems consistently to have been most effective in 
protecting women against the increased risk of IPV due to dryness.

5.3. Self-reported stress levels and women’s bargaining power

Previous research on the impact of weather shocks on the risk of IPV 
has suggested that increased poverty-related stress levels, particularly 
among males, are a key factor driving the heightened risk of IPV 
following such shocks (Díaz and Saldarriaga, 2023; Epstein et al., 2020). 
However, this literature rarely reports any data on actual self-reported 
stress. Our endline survey asked both male and female primary re
spondents to rate their current stress levels using a scale ranging from 
one to 10.30 To explore whether dryness increase stress levels and 
whether SPIR weakens this relationship, we regressed the stress indi
cator measured in 2021 on a dryness indicator capturing the weather 
conditions in the 2019-meher season, the SPIR treatment indicator and 
their interaction while controlling for woreda fixed effects.31 The re
sults, reported in Table F5, indicate that dryness increase stress levels for 
both males (column 1) and females (column 2). The negative and sta
tistically significant (p < 0.10 for males; p < 0.01 for females) co
efficients on the interaction terms suggest that SPIR weakens this 
relationship. Specifically, a 0.25-SD dryness is associated with a 30 
percent rise in male stress levels in control clusters and 26 percent rise in 
SPIR clusters. For females, a dryness of the same magnitude is linked to a 
27 percent increase in stress levels in control clusters and 22 percent 
increase in SPIR clusters.32

Beyond stress, dryness may also increase IPV by eroding women's 
bargaining power within the household. Using a measure of women's 
input into productive decisions (building on Malapit et al., 2019), we 
find that dryness significantly reduces women's decision-making au
thority (Column 3 of Table F5). A 0.25-SD dryness reduces the proba
bility that a woman has input into most or all decisions by 13 percentage 
points (23 percent of the baseline mean) in control clusters, compared to 
5 percentage points (9 percent) in SPIR clusters. This identifies a com
plementary pathway: dryness both heightens male stress and weakens 
women's economic position, and the SPIR intervention disrupts both 
links.

5.4. Robustness

We conducted an extensive set of robustness checks to assess whether 
the estimated impacts are sensitive to alternative measurement choices, 
specification changes, or concurrent shocks. Using a dryness indicator 
derived from precipitation data yields very similar findings, and the 
main results remain stable when replacing woreda fixed effects with 
broader regional controls or the survey dummy with region-specific time 
fixed effects. Including both contemporaneous and lagged shocks like
wise produces consistent patterns. We further account for major co
variate shocks that affected Ethiopia during the study period – notably 
desert locust infestations and conflict exposure – and the estimated 

25 These are calculated by comparing the dryness shock impacts at the mean 
level of relative dryness in treated and control households: [β*0.04+ δ *0.04+
ϑ] − β*0.04, where 0.04 is the mean level of relative dryness across midline and 
endline calculated for all households. Using the lincom command in Stata we 
estimate the ITT impacts for food gap as − 0.007 (p = 0.923) and for TLU as 
− 0.003 (p = 0.858).
26 Comparing the estimates discussed here to those reported in Leight et al. 

(2026) is not straightforward because the outcome variables are not identical 
(e.g., the food security indicators are not the same) and because here we pool 
midline and endline survey rounds while in Leight et al. the treatment effects 
are estimated separately for midline and endline (as is standard in impact 
evaluations). Yet, the overall narratives reported in this paragraph and in Leight 
et al. are similar: the SPIR treatment effects on livestock assets and food security 
are modest when the full sample of households is considered. Leight et al find 
positive effects on livestock holdings when the sample is restricted to the 
poorest households that received the livelihood transfer, but not for the less 
poor households that did not receive the transfer.
27 There is some suggestive evidence that the intensive nutrition interventions 

(N*) were more effective in protecting self-reported food security against dry
ness shocks. Meanwhile, the intensive livelihood interventions (L*) were more 
effective in protecting livestock during dryness. In contrast, the Wald tests for 
diet diversity and BMI show no statistically significant differences across 
treatment arms.
28 The eligibility assessment for livelihood transfers was conducted in all 

treatment clusters, including the control and T3 clusters where none of the 
households received these transfers.
29 This was further confirmed with a simple interaction model when the 

sample was restricted to the control clusters: dryness shocks did not lead to 
increases in the IPV risk in less poor households. Results available upon request.

30 This relatively simple stress indicator has been employed in the ‘Stress in 
America’ surveys conducted by the American Psychological Association (APA) 
during the COVID-19 pandemic, see APA (2021).
31 We cannot directly estimate Eq. (1) because the outcome data (stress in

dicators) were only collected at endline. Consequently, we do not include a 
control for baseline value or survey round fixed effects. In addition, because the 
meher season prior to endline was relatively good in terms of weather (only 5% 
of study clusters had negative SPEI), we assess the impact of the 2019 dryness 
conditions (in which about 30% of study clusters had negative SPEI).
32 There is also some arguably counterintuitive evidence that the SPIR inter

vention itself increases stress, particularly for women, a pattern that could be 
consistent with strain linked to expansion of new livelihoods activities; this 
suggests some caveats in interpretation may be appropriate, and highlights the 
need for more empirical evidence around the stress channel in the broader 
literature.
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treatment effects are unchanged. The results are also robust to control
ling for households’ exposure to the 2016 drought and show no evidence 
that differential migration or changes in household composition drive 
the findings. Inference remains stable across a wide range of spatial 
kernel cut-offs when computing Conley standard errors. To address the 
concern that the dryness × treatment interaction may reflect heteroge
neous treatment effects along dimensions spatially correlated with 
dryness, we augment the main specification with interactions between 
baseline household characteristics and the SPIR indicator. The dryness 
× SPIR coefficients are unchanged. Adding a treatment × endline 
interaction to allow the average treatment effect to differ across survey 
rounds likewise leaves the results intact. Appendix G provides the full 
results and more details on these robustness checks.

6. Mechanisms

The foregoing results demonstrate that SPIR effectively protected 
women from the risks of declining nutritional status and increased 
violence during dryness, and also buffered households from declining 
food security and livestock assets. The underlying pattern suggests 
households exposed to SPIR are more effectively managing adverse in
come shocks, and as a result, women’s vulnerability is also reduced.

The literature has identified multiple strategies that rural households 
can use to manage shocks in the absence of formal insurance and credit 
markets. One strategy is adjusting crop production – either by investing 
in improved technologies, such as improved seeds, or diversifying the 
crop mix (Boucher et al., 2024; Emerick et al., 2016; Michler and 
Josephson, 2017). Another is accumulating liquid buffer stocks, such as 
cash reserves, that can be drawn upon during financial distress. Pro
ductive assets such as livestock can also serve as a buffer (Rosenzweig 
and Wolpin, 1993). However, in poorly integrated markets asset prices 
tend to co-move with incomes (Lange and Reimers, 2021), making asset 
accumulation a highly imperfect form of self-insurance. Finally, house
holds may reduce their dryness risk by diversifying beyond crop agri
culture. Some increase their involvement in livestock production, which 
is less sensitive to rainfall variability than crop production (Toulmin, 
1986), while others shift into non-agricultural activities (Macours 
et al., 2022) that are not directly dependent on rainfall.33

Building on these insights, we next examine whether SPIR influenced 
households’ ability to adopt these coping strategies. Like many multi
faceted interventions, SPIR likely operates through multiple channels, 
supporting resilience by easing financial constraints, expanding liveli
hood opportunities, and strengthening social and economic networks. 
This aligns with the theory of change in graduation programs, which 
aims to address the structural barriers that keep households trapped in 
poverty.

6.1. Shifts in cropping patterns

We begin by examining whether SPIR led households to adjust their 
farming practices. Specifically, we estimate treatment effects on in
vestments in seeds, inorganic fertilizers, pesticides, hired labor, and the 
number of crops cultivated (crop diversity). To do so, we first restrict the 
sample to households that cultivated crops in the previous cropping 
season and use an ANCOVA specification, regressing each outcome on 
the SPIR treatment indicator, the baseline value of the outcome, the 
survey round, and woreda fixed effects. We use data from both the 
midline and endline rounds when available.34 The treatment effects 
reported in Table F6 in the appendix are uniformly statistically 

insignificant and mostly small in magnitude, suggesting that shifts 
within crop agriculture are not a channel for the overall protective ef
fects of SPIR observed.35

6.2. Accumulation of buffer stocks

The majority of survey respondents cited protecting themselves 
against unexpected income losses or health emergencies as their primary 
reason for saving, highlighting the importance of precautionary savings 
in this context. Building on this insight as well as on the finding reported 
in Leight et al. (2026) that SPIR led to increases in savings as well as 
some increased credit access, we next assess whether SPIR households 
tap into their savings or draw down additional credit when faced with a 
dryness shock. To explore this, we re-estimate Eq. (1) using both total 
savings (as of the survey date) and any past-year use of credit as the 
dependent variables36; see Columns 1 and 2 of Table 3.

For savings, the coefficient on the uninteracted SPIR variable shows 
that among households not affected by a dryness shock, SPIR led to a 
$20 PPP increase in household savings relative to control households. 
The coefficients on the dryness variables and the interaction terms 
capturing SPIR households affected by a dryness confirm our hypothesis: 
treated households draw down their savings in response to shocks, 

Table 3 
Impact of graduation programming and dryness conditions on household sav
ings, credit and livestock sales.

(1) (2) (3)
Outcome: Total amount 

saved 
($PPP)

Any 
credit

Livestock 
sales 
(TLU)

Dryness 14.35 0.229** 0.074
​ (16.86) (0.096) (0.084)
Dryness X SPIR − 52.89** − 0.316*** − 0.290***
​ (24.95) (0.090) (0.039)
SPIR 20.27*** 0.053* 0.018***
​ (4.16) (0.029) (0.005)

Woreda fixed effects? Yes Yes Yes
Survey round fixed effects? Yes Yes Yes
Baseline controls? No No Yes, TLU 

levels

Mean of the outcome in control 
group

42.53 0.448 0.245

‘Dryness’ + ‘Dryness X SPIR’ = 0 p = 0.049 0.356 p = 0.008
Normalized dryness impact in 

control households
3.59 0.06** 0.02

As % of the control mean 8.44 12.78** 7.59
Normalized dryness impact in 

SPIR households
− 9.64** − 0.02 − 0.05***

As % of the control mean − 22.66** − 4.88 − 22.07***
Number of observations 5,568 5568 6,274

Note: ‘Dryness’ is positive rectified SPEI multiplied by − 1 so that larger (posi
tive) values reflect worse dryness conditions. The standard errors are reported in 
parentheses and based on Conley (1999) with a 600 km distance cut-off. Sta
tistical significance is denoted with * p < 0.10, ** p < 0.05, *** p < 0.01. 
Normalized dryness impact refers to the estimated dryness impact to a 0.25 SD 
increase in relative dryness.

33 Even non-agricultural livelihoods may still be affected by rainfall fluctua
tions through local general equilibrium effects in agrarian economies.
34 The crop module in the endline questionnaire only asked whether the 

household spent money on inputs (except seeds) but did not ask how much was 
spent.

35 We also estimate a parallel specification including no sample restriction, 
and also adding as an outcome variable a binary variable equal to one for 
households that report any cultivation in the meher; the findings reported in 
Table F7 again consistently show null effects.
36 We use a binary rather than a continuous measure of credit as we do not 

have data on the full amount of credit accessed over the past year; the only 
continuous measure of credit reported is loans outstanding as of the survey 
date, a variable that also captures patterns of repayment. To avoid any potential 
confounding linked to the propensity to repay, we focus on the binary variable.
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whereas savings levels among control households remain unchanged. A 
dryness of 0.25 SD reduces savings in treated households by approxi
mately $10 PPP – about half the magnitude of SPIR’s overall effect on 
savings ($20 PPP) in this specification. For credit, the coefficient on the 
uninteracted SPIR variable shows that SPIR leads to a significant, albeit 
small increase in reported credit access (5 percentage points). In the 
context of dryness, households targeted by SPIR do not seem to increase 
their access to credit, rather it is households in the control arm that show 
a significant increase in credit use (presumably linked to financial 
distress), while this effect is fully muted in SPIR clusters. This suggests 
that SPIR households preferentially rely on savings rather than credit as 
a cash buffer to cushion the impact of shocks, a choice that may be 
preferable if credit is costly.

Ultimately, these cash buffers help cushion the impact of shocks, 
reducing the need to liquidate livestock or cut consumption – coping 
strategies that can be costly in the long term, as observed among control 
households (Fig. 2, Panel B, and Fig. F1, respectively). Column 3 of 
Table 3 further supports this interpretation, showing that SPIR house
holds sell less livestock after a shock compared to control households.

One possible explanation for the absence of savings drawdown in the 
control group is simply that most households in this group have no 
savings to use. At midline and endline, only about 45 percent of control 
households report holding any savings at all, compared to 77 percent of 
treated households.

6.3. Income diversification

The results reported in Leight et al. (2026) show that SPIR house
holds generate higher cash income from livestock than control house
holds. At the same time, there is no effect on crop incomes, suggesting 
that livestock began playing a larger role in SPIR households’ income 
portfolios. Unlike Macours et al. (2022) in the context of rural 
Nicaragua, there is no evidence of meaningful diversification out of 
agriculture in this setting. At endline, fewer than five percent of 
households report owning a non-agricultural business, and fewer than 
five percent report engaging in regular wage labor. This may reflect the 
limited demand for non-agricultural goods and services in a context 
where widespread poverty constrains spending largely to food.

7. Cost effectiveness

The marginal cost of the SPIR graduation components above the base 
PSNP ranges from approximately $150 to $500 per household in 2017 
PPP terms, depending on the treatment arm (Leight et al., 2026). This is 
substantially below the cost of the most successful BRAC-style gradua
tion models (500 to 2,000 $PPP). Critically, the dryness-buffering effects 
are broadly similar across all SPIR treatment arms, including the arm 
that received only savings groups and financial literacy training. This 
suggests that the core graduation programming centering around the 
savings group platform – the least costly component, at approximately 
$150 per household – is the primary driver of enhanced resilience.

The cost-effectiveness of this investment is best understood through 
an insurance lens. The marginal cost of approximately $150 PPP per 
household represents a one-time premium that builds self-insurance 
capacity: households accumulate precautionary savings through 
VESAs that they draw down when dryness occur. The premium is paid 
once, but the coverage extends to every subsequent dryness episode. 
Table 4 quantifies this coverage. During a dryness of median magnitude 
(a 0.25 SD increase in relative dryness), a SPIR household – relative to a 
PSNP-only household experiencing the same shock – avoids 0.43 addi
tional months of food insecurity (95% CI: [0.21, 0.66]), is buffered from 
a 4.0 percentage point increase in the risk of intimate partner violence 
(95% CI: [1.7, 6.4]), retains 0.25 more TLU in livestock (95% CI: [0.20, 
0.30]), and experiences no decline in dietary diversity or BMI. Assessing 
exposure is challenging given that not all households will experience 
dryness in any given period, and the expected return depends on both 

dryness frequency and whether the buffering capacity decays with 
repeated shocks: the illustrative cost-per-unit estimates in Table 4 as
sume the $150 investment is protective vis-à-vis only a single dryness 
episode.

The literature assessing the protective impacts of cash and cash-plus 
programs generally has not reported program cost data,37 making it 
impossible to assess relative cost-effectiveness across studies. Even if 
comparable cost data were available, cross-study comparisons would be 
challenging to interpret for at least three reasons. First, the magnitude of 
the dryness shock varies substantially across settings, and comparing the 
cost of averting a month of food insecurity during a moderate dryness 
episode against the cost during a severe dryness conflates program 
effectiveness with shock severity. Second, dryness measurement itself is 
not standardized: studies variously use binary indicators, continuous 
rainfall in millimeters, rainfall z-scores, or SPEI indices, rendering the 
implied 'dose' non-commensurate. Third, studies measure impacts on a 
wide range of outcomes with often limited overlap, further complicating 
any attempt at a common cost-effectiveness metric. Nonetheless, we 
highlight these estimates as indicative of the importance of future cross- 
context analysis of cost-effectiveness.

8. Conclusions

The combination of high levels of poverty (Beegle et al., 2016), 
reliance on rainfed agriculture (You et al., 2012), and warm-to-hot cli
mates make sub-Saharan Africa one of the world’s most vulnerable re
gions as climate change intensifies (IMF, 2020). In Ethiopia, even 
moderate fluctuations in dryness during the cropping season have 
meaningful consequences for women’s well-being. Among PSNP 
households receiving the base transfers only, dryness reduce women’s 
dietary diversity and body mass, sharply increase food insecurity, 
deplete livestock holdings, and dramatically increase the risk of intimate 
partner violence – showing how climate-related shocks can undermine 
both material welfare and women’s safety.

Layering a light-touch graduation model onto the national safety net 
substantially alters these dynamics. Across all outcomes examined, SPIR 
households are far less vulnerable to weather shocks: women in treated 
communities show no decline in diet quality or BMI and face no 

Table 4 
Cost-effectiveness of SPIR per 0.25 SD dryness episode.

Outcome Protection 95% CI Unit Cost/unit 
($PPP)

Women's dietary 
diversity

0.32 [0.24, 
0.41]

points 464

Women's BMI 0.05 [0.03, 
0.07]

kg/m2 2,821

Intimate partner 
violence

4.03 [1.66, 
6.39]

percentage 
points

37

Household food 
gap

0.43 [0.21, 
0.66]

months 346

Livestock holdings 0.25 [0.20, 
0.30]

TLU 591

Note: Protection is the Dryness X SPIR interaction coefficient from Table 1, 
normalized to a 0.25 SD increase in relative dryness. Cost/unit divides the one- 
time marginal cost of the SPIR savings-group component ($150 per household, 
2017 PPP) by the per-episode protection estimate, assuming only a single dry
ness episode. 95% confidence intervals are based on Conley (1999) standard 
errors with a 600 km distance cut-off. Cost estimates carry some uncertainty (see 
Leight et al., 2026). For outcomes where the sum of the Dryness and Dryness X 
SPIR coefficients is not statistically different from zero (dietary diversity, BMI, 
IPV), SPIR provides full buffering against the dryness shock.

37 Exception is Macours et al. (2022) that reports costs but not cost- 
effectiveness calculations: $240 (CCT alone), $470 (CCT + training), or $480 
(CCT + productive grant), all in 2005–2006 USD.
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measurable increase in the risk of intimate partner violence. Treated 
households also experience smaller increases in food insecurity and 
much smaller losses in livestock assets during dryness. These findings 
indicate that even a relatively modest livelihood package, when inte
grated into an existing safety net, can provide substantial protection 
against dryness.

The analysis also sheds light on the channels through which women 
are disproportionately vulnerable to dryness. In control communities, 
dryness exposure is accompanied by a notable rise in reported stress 
among male household members and an erosion of women's decision- 
making authority over productive income. The rollout of a graduation 
model alters this dynamic: treated households build larger savings and 
maintain better access to credit, and these financial cushions plausibly 
ease the pressures that can escalate during dry spells, preserve women's 
bargaining position, and crucially, minimize any eruption of domestic 
violence.

Importantly, while our study period was characterized by typical 
weather fluctuations, it did not include a major dryness, and we should 
be cautious about generalizing these results outside of the study popu
lation (Banerjee et al., 2017) or outside the study period within the same 
population (Rosenzweig and Udry, 2019). One possible explanation for 
the magnitude of these impacts is that households may not have fully 
rebuilt their buffer stocks following the severe 2016 drought. At the 
same time, it remains uncertain whether the program would have 
offered similar protection against a major drought.

Climate projections for Ethiopia indicate that exposure to severe 
drought increases substantially with warming, despite projected in
creases in precipitation, because rising temperatures increase evapora
tion (i.e., the rate at which moisture is lost from soils and crops) (Price 
et al., 2022; Warren et al., 2024). At 3◦C of global warming, the prob
ability of severe drought (SPEI ≤ − 1.5 SD) doubles relative to current 
conditions, and drought lengths are projected to reach 3–4 years. As 
severe droughts become more frequent, the moderate dryness episodes 
studied here will occur more often as well.

The most successful graduation model programs pioneered by BRAC 
have generated large shifts in household economic welfare that persisted 
in the long-term (Balboni et al., 2022; Bandiera et al., 2017; Banerjee 
et al., 2015), but importantly, they require intensive implementation 
and large asset transfers (in the region of 500–2000 $PPP). The scal
ability of these programs remains an open question. By contrast, SPIR 
was designed as a light-touch graduation model program and embedded 
into the PSNP, one of the largest safety net programs in Africa. Our re
sults provide new evidence on the value of this lighter-touch model, 
especially in settings exposed to recurrent weather shocks. We show that 
this model, when embedded in a national safety net, meaningfully re
duces the vulnerability of women and their households to localized 
dryness. This suggests that relatively modest, scalable enhancements to 
existing safety net systems can play an important role in climate adap
tation strategies in low-income settings.
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