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used to estimate effects on food security and use of fertilizer. There is no evidence that the program improves
food security and suggestive evidence of negative spillovers to untreated households. These disappointing
results hold even under modifications to the design of the program to offer work during the lean rather than
harvest season or increase the frequency of payments. These findings stand in contrast to those from large
public works programs in India and Ethiopia, and serves as a reminder that public works programs will not

always have significant and measurable welfare effects.

1. Introduction

Labor-intensive public works programs (PWPs) are common social
protection tools in low-income settings (Grosh et al., 2008). These
programs require that beneficiaries work in order to receive a cash
payment or in-kind transfer (Besley and Coate, 1992). They have been
widely promoted as tools to protect poor households in the face of large
macroeconomic or agroclimatic shocks, due to their relatively rapid
rollout (Ravallion, 1999). They are recently getting attention in fragile
states as tools to quickly restart local economic activities or target the
employment of high risk groups (Blattman and Ralston, 2015). Well-
known examples include the Employment Guarantee Scheme in
Maharashtra (Ravallion et al., 1993), the National Rural Employment
Guarantee Act (NREGA) in India (Dutta et al., 2014), and the
Productive Safety Net Project (PNSP) in Ethiopia (Hoddinott et al.,
2012). Such programs are widespread — albeit not on as large a scale —
in Sub-Saharan Africa, where 39 of 48 countries have government-

supported PWPs (World Bank, 2015). They have been increasingly
used as a building block of national social protection portfolios.’

While many studies of cash-for-work programs focus on the
potential crowding out effect of the program on labor market outcomes
or the extent of self-targeting for a given wage rate or participation
requirement (Alatas et al., 2013; Murgai et al., Forthcoming), there is
surprisingly limited evidence about the first order effects of the
programs in increasing consumption levels or allowing beneficiaries
to smooth consumption. This paper adds to the literature about the
impact of these programs by estimating the effect of Malawi's large-
scale PWP, which operates under the Malawi Social Action Fund
(MASAF). The stated objectives of the program are to improve food
security and to increase the use of fertilizer and other agricultural
inputs. Though the PWP increased incomes by offering beneficiaries
the opportunity to earn up to US$44 in a country with a per capita
gross national income of only US$320, we find no indication that the
program achieved its objectives.
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Malawi's PWP has been operational since the mid-1990s and
provides short-term, labor-intensive employment opportunities to
poor, able-bodied households. The implementation of the program is
decentralized, with funding allocated to each of Malawi's 31 districts
based on population and food security estimates carried out by the
government in collaboration with the World Food Programme (WFP).
The food security objective is addressed through a combination of
support for short-term consumption as well as promotion of medium-
term food security through investments in fertilizer, which is intended
to increase yields in the subsequent season. Since 2004, the program
has been designed to complement Malawi's large-scale fertilizer input
subsidy program by synchronizing the availability of public works
employment with the availability of fertilizer coupons, during planting
season. Malawi's PWP ranks fourth in population covered among all
such programs in low- and middle-income countries (World Bank,
2015).

We use a randomized controlled trial to evaluate the program, and
to test the hypothesis that changes to the timing of the program could
increase its effect on food security, potentially at the cost of investment
in fertilizer. A randomized evaluation of this at-scale program is
possible because it is oversubscribed: more villages request PWP
activities than can be accommodated given the government's budget,
and, even in villages that have projects, not all able-bodied poor
households are included. The evaluation includes two levels of rando-
mization: across villages and across households in treated villages.
Villages that requested PWP projects were assigned to either a pure
control condition (no PWP at all) or one of four treatment groups that
offered the same wages and total number of days of employment, but
differed in the schedule of work and the frequency of payments.

Our results show that Malawi's PWP was not effective in achieving
its aim of improving food security during the 2013 lean season. The
program did not increase the use of fertilizer or the ownership of
durable goods. We do not find evidence that the program affected
prices by injecting cash into the economy. There is also no evidence of
labor market tightening induced by reduced labor supply or increased
reservation wages, which implies a pure income effect. The failure of
the PWP to improve nutrition in either the short run (through
consumption support) or longer run (because of increased use of
fertilizer) is especially troubling because the MASAF PWP is the largest
social protection scheme in one of the world's poorest countries.

The two largest PWPs (the NREGA program in India and the PNSP
program in Ethiopia) have been shown to improve some measures of
household well-being. By comparison, our findings for the Malawi PWP
are very disappointing. Nonetheless, it is important to rigorously study
program impacts even when the results are minimal or zero to avoid
mischaracterizing the potential of PWPs in developing countries on the
basis of only positive findings. The NREGA program in India had some
success in stabilizing consumption (Ravi and Engler, 2015;
Zimmermann, 2014). NREGA, and to some extent the PSNP, differs
from Malawi's PWP in that it functions as a true insurance program
that guarantees employment whenever households need it, for up to
100 days, rather than offering employment in a rationed fashion and
only in specific time limited windows of 24 days of work in each of two
seasons.

Gilligan et al. (2009) find modest effects of Ethiopia's PSNP on food
security, and Hoddinott et al. (2012) find increases in the use of
fertilizer and investments in agriculture only when combined with high
levels of payments. When the program is paired with an explicit
strategy for improving agricultural productivity, the impacts are larger.
A more recent study of this program found significant improvements in
food security for households that participated for multiple years
(Berhane et al., 2014). Relative to the MASAF PWP, Ethiopia's PSNP
has a longer duration and higher-intensity transfers.

Not only did the Malawian program fail to improve food security for
treated households, but there is also some evidence of negative indirect
effects on untreated households in villages with the PWP, particularly
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in the Northern region. In contrast, social protection programs in other
settings have been found to have positive spillover effects. Imbert and
Papp (2015) and Deiniger and Liu (2013) find evidence of a general
equilibrium effect of the employment guarantee scheme in India
working through an increase in the casual wage rate, with positive
spillover effects for incomes of the poorest households. Angelucci and
DeGiorgi  (2009) document positive spillover effects of the
Oportunidades program in Mexico to households ineligible for the
program living in the same villages. Their indirect effects operate
through risk sharing; ineligible households are able to consume more
through an increase in transfers and loans from family and friends in
the community. The low levels of risk sharing we detect in our results
are inconsistent with the hypothesis of a crowding-out effect of risk
sharing networks as a response to the program.

The remainder of the paper documents the details of the program,
the experimental design, and the unexpected impacts. Section 2
describes the program and the design of the evaluation. Section 3
describes the data and outcomes of interest. In Section 4, we outline
the empirical strategy and the identification of the parameters of
interest. We explain our analytic strategy in Section 4. Then, we
discuss the results on national and regional food security in Sections
5 and Sections 6, respectively, and for the use of fertilizer in Section 7.
Section 8 discusses potential mechanisms for direct and indirect effects
of the program. Section 9 concludes.

2. MASAF program and experimental design

The MASAF PWP has been operational since the mid-1990s and
aims to provide short-term labor-intensive activities to poor, able-
bodied households for the purpose of enhancing their food security,
mainly through increased access to farm inputs at the time of the
planting period. The program was designed to be interlinked with
Malawi's large-scale fertilizer input subsidy program (currently known
as FISP) through the implementation of the PWP in the planting
months of the main agricultural season when the FISP distribution also
occurs. The premise behind this is that the PWP facilitates poor, credit-
constrained households to access subsidized fertilizer. This distin-
guishes Malawi's program from the more traditional PWP design of
implementation during the lean season.

The MASAF program covers all districts of Malawi through a two-
stage targeting approach. In the first stage there is pro-poor geographic
targeting and in the second there is a combination of community-based
targeting and self-selection of beneficiaries. The amount of funds given
to a district is proportional to the district's population and to the
poverty rates as well as other measures of vulnerability. District
officials then target a subset of extension planning areas (EPAs) based
on poverty and vulnerability criteria. Traditional Authorities (TAs) in
the EPAs then allocate funds to a subset of selected Group Village
Headmen (GVH) who each oversee 3-10 villages. The GVH determines
how many households will participate in each village based on available
funding; the GVH then works with the village committees in each
village to select participating households.

In 2012, as a response to a large currency devaluation, the program
was doubled in size and scaled up to cover about 500,000 households
per year. The duration of project participation increased from 12 days
to 48 days, split in two cycles of 24 days each; the cycles were further
divided into two consecutive 12-day waves, and payments are generally
made within one or two weeks of the end of each wave. Projects were
mostly road rehabilitation or construction, with some afforestation and
irrigation projects. The wage rate was 300 Malawian kwacha (MK) per
day (US$0.92/day) for a total payment of MK 3,600 for a 12-day wave
(US$11.01).

Cycle 1 of the PWP is implemented during the planting season
(October to December) to align with the timing of the distribution of
the Fertilizer Input Subsidy Program (FISP). Cycle 2 of PWP was
designed to take place after harvest, in June and July.
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Treatment at the community level

Cycle 1: Planting season PWP
Cycle 2: Harvest season PWP

Cycle 1: Planting season PWP
Cycle 2: Lean season PWP

No PWP
PWP with lump sum payment

PWP with split payment

Group 1 (status quo)
[40 communities]
Group 2
[34 communities]

Group 0
[38 communities]
Group 3
[35 communities]
Group 4
[35 communities]

Fig. 1. Experimental design.

2.1. Experimental design

We use a randomized controlled trial to test variants of the PWP
that are budget neutral in terms of direct costs. Villages were stratified
by geographic region to improve balance and because geographic and
cultural differences between the country's three regions mean that
policy makers are particularly attuned to regional differences in
program impacts. Villages were randomly assigned (by computer) to
one of the four treatment groups or a control condition; households
within treatment villages were randomly selected to be offered the
program.

2.1.1. Village randomization

The villages in our sampling frame were randomly assigned to one
of five groups (see Fig. 1). The first of these groups is a control group
(Group 0) of villages that were not included in the PWP program in the
2012-2013 Season. Groups 1 through 4 participated in the PWP in the
planting season (Cycle 1 of PWP). These four groups vary in terms of
the timing of the second cycle of the program and the schedule of
payments in both cycles.

Among PWP-participating villages, two variants are tested:

e Timing of the program: PWP is designed to take place for two cycles
of 24 days, during planting and during post-harvest seasons. In our
evaluation design, we maintain the first cycle at the planting season,
and vary the timing of Cycle 2 to take place during the lean season
(February-March) instead of during/after the harvest season (May
onward). Comparing Groups 1-2 and Groups 3-4 measures the
consumption smoothing or buffer role of PWP during the lean
season.

® Schedule of payments: We introduced a variation in the payment
approach from a lump-sum payment made after 12 days of work to a
split-payment variant. Under the split-payment alternative, partici-
pants are paid three days apart, in five equal installments of MK 720
each.” The variation of the payment schedule was motivated by
extensive qualitative work done in preparation of the design of this
project showing that households treat the lump-sum payments of
the PWP differently from income generated through short-term
casual labor (day-labor activities referred to as “ganyu” in Malawi).
Comparing Groups 1 and 3 to Groups 2 and 4 will allow us to
compare whether lump-sum payments alter the patterns of con-
sumption and investment during the planting or lean season.”

2 The market price of fertilizer in Malawi at the time of this project was approximately
MK 5000 for a 50kg bag. The national fertilizer subsidy program provided roughly half of
households in the country with coupons that allow two bags of fertilizer to be purchased
for MK 500 each. Because households face high transaction costs when redeeming their
fertilizer coupons, including transportation costs, long wait times, and inflexibility in the
days on which fertilizer can be purchased at the government shops, it is substantially
more efficient to purchase both bags of subsidized fertilizer at once, for MK 1000 plus
transportation costs (which are likely to range between MK 200 and MK 500). While MK
3600 (payment for 12 days of work) more than covers the cost of purchasing two bags of
subsidized fertilizer, a single incremental payment of MK 720 does not.

3 Payments in the study districts were facilitated by the research team for the purposes
of the evaluation, with physical delivery of the cash in conjunction with the district
officials. The split-payment variant slightly increased the cost of implementation. E-
payments, which would entail a small marginal cost of delivery, are under consideration
for future rounds of PWP.

Payments in the study districts were facilitated by the research team for
the purposes of the evaluation. This was intended to ensure that
payments were made without delay, on specific schedules.
Administrative payment records confirm that there are no differences
in time lag between work and payment across the districts.

The payment schedule may have a differential effect depending on
the season. While a lump-sum payment may facilitate investment in a
lumpy input in December, split payments may help smooth consump-
tion during the lean season. A lump sum in February may be used for
staples as well as temptation goods; divided payments can act as a form
of commitment savings that will lead to smoother consumption of
staples if people otherwise have exhibit a temptation to spend or have
high discount rates even over very short periods of time.

Twenty-eight districts are included in the PWP program. For the
evaluation, we randomly selected 12 districts,” stratifying by the
country's three geographic regions to ensure that the study was
representative of the country's population and to motivate analysis of
heterogeneous effects in the three distinct regions. Within selected
districts, the list of PWP-eligible (pre-screened) villages from the
District Council and Traditional Authorities was compared with
nationally representative survey data from the Integrated Household
Survey (IHS3) collected in 2010 and 2011.

The sampling frame for our analysis corresponds to the overlap
between the enumeration areas (EAs) sampled for the IHS3 and the list
of communities pre-selected for PWP projects in our 12 districts. This
resulted in a total of 182 villages (EAs) to be randomly assigned across
our five treatment groups (Fig. 1). For the villages selected for
treatment, we randomly chose one project in the event that the villages
are mapped to two, to have unique village-project pairs. The geogra-
phical targeting of the program is reflected in the regional breakdown
of the sample (see Table 1), with about one-half of the sample drawn
from the Southern region, which has a higher incidence of poverty and
food insecurity (Machinjili and Kanyanda, 2012). Random assignment
was stratified by region.

2.1.2. Household randomization

The second level of randomization is at the household level. This
level of randomization improves statistical power in the absence of
spillovers, and provides a mechanism for testing for the program's
indirect effects on non-participating households in the presence of
spillovers. Under the decentralized MASAF program, the GVH identi-
fies households that are offered PWP employment within villages
selected for the program. The intention of the program is to target
poor households with able-bodied adults. As discussed below, we use
the 2010/2011 IHS3 survey as a baseline for this study. By chance,
then, it is likely that one or two of the 16 randomly surveyed IHS3
households in our villages will be among those chosen by the GVH for
the PWP. We term these households as “village chosen beneficiaries.”

For this study, we randomly choose 10 households from the 16
survey households in the village to be offered the program. This
strategy is analogous to studying a broad expansion of coverage within
villages selected for the program. To ensure that the experimentally
induced program offer did not affect the village selection process, the

“The 12 districts are Blantyre, Chikwawa, Dowa, Karonga, Lilongwe, Mangochi,
Mchinji, Mzimba, Nsanje, Ntchisi, Phalombe, and Zomba.
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Table 1
Regional breakdown of treatment assignment.

Control community PWP community Total
North 4 18 22
10.5% 12.5% 12.1%
Central 14 50 64
36.8% 34.7% 35.2%
South 20 76 96
52.6% 52.8% 52.7%
Total 38 144 182
100% 100% 100%

list of randomly selected households was distributed two weeks after
lists of the village chosen beneficiaries were submitted to district
councils. We define these randomly chosen households as “top up”
households who are “treated” with the PWP program. Some small share
of the “top up” households will also be village chosen beneficiaries.
Additionally, given the coverage rate of the status quo program, one or
two of the untreated IHS3 households were likely to be included in the
program through the village selection process.

In summary, our study has three groups of households: treated
households in PWP villages (top ups who are randomly offered the
program), untreated households in PWP villages,” and households in
non-PWP communities. By focusing on the random offer, we estimate
the intent-to-treat (ITT) effects of the program. By comparing the
untreated households in PWP villages to households in non-PWP
villages, we are able to measure the indirect (spillover) effects of the
program.

3. Data

The data for this study come from five rounds of panel household
survey data. The basis for the panel was the Integrated Household
Survey 3 (IHS3) fielded in 2010/11 by Malawi's National Statistics
Office. The IHS3 is a cross-section of 12,288 households in 768
communities (16 households per community) and has extensive house-
hold and agricultural modules.

The 16 THS3 households in our study villages were interviewed in
four additional rounds: before the public works projects started during
the planting season (November 2012) after the first cycle, pre-harvest
(February 2013), after the lean season cycle, post-harvest (April-May
2013) and finally after the completion of the 2012/13 season
(November 2013; see Fig. 2). In addition to the household survey
data, in terms of monitoring the intervention, we have administrative
records which include the dates and amounts of payments and the
identities of recipients. These records are used to confirm that
beneficiaries received payments in accordance with the days they
worked.

Our first survey (before PWP began in all but three villages) is, in
effect, a second baseline to complement the ITHS3. However, it could be
tainted by anticipation effects if households in PWP villages modified
their behavior before the program began in expectation of the employ-
ment opportunities or other changes it would induce. Twenty-three
communities (approximately 13 percent of the communities in which
the experiment was implemented) were incorrectly classified as
included in the IHS3, and are therefore have no IHS3 data. We will
refer to them as the “non-IHS3” sample, no true baseline data are
available for this group.®

5 Including a few households selected by their village process and not through
randomization.

© This reflects the complexities of partnering with the Malawian government to both
implement the intervention and collect nationally representative data. Households in
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3.1. Food security measures

We examine food security outcomes using eight indicators and a
composite measure. Our measures include (log) per capita food
expenditure” and (log) per capita food consumption in the last week
(including home consumption). Total household calories is computed
based on the caloric value of the food consumed. A food consumption
score is computed following WFP guidelines and aims to capture both
dietary diversity and food frequency; it is the weighted sum of the
number of days the household ate foods from eight food groups in the
last week.® We include a measure of the number of food groups
consumed in the last week for seven main groups.” We have an
indicator for whether the household reported reducing meals in the
last seven days.'” A food security score is constructed according to
WFP guidelines and takes on a value of -1, -2, -3, or —4 (higher value
indicates greater security).'! We report a resilience index that is the
negative of the World Food Program coping strategy index. Our index
is calculated as the negative of the weighted sum of the number of days
in the past seven days that households had to reduce the quantity and
quality of food consumed; higher values indicate greater food secur-
ity.'? Finally, since many of these food security measures are over-
lapping, we construct a principal components analysis index that
includes all eight measures (including the two omitted from the main
tables due to space constraints) as a composite food security measure.

4. Analysis

We analyze the ITT effect of Malawi's PWP using household-level
data from two rounds of post-intervention surveys. Recall that our
design includes two levels of randomization: village-level randomiza-
tion which varied PWP availability and payment structure, and house-
hold-level randomization which varied the eligibility to participate
within PWP villages. Our main results pool across the four variants of
the intervention to estimate the effect of any public works opportunities
in one's village and the additional effect of being a treated household
within a PWP village. Therefore, we capture the direct effect of PWP
availability on treated households, and the indirect effect of the
program on untreated households in PWP villages. The indirect effect

(footnote continued)

these 23 communities were listed and a sample of 16 households was randomly drawn
during our November 2012 survey. For the IHS3 Households that could not be re-
interviewed, the team drew a replacement household from the original listing. About 9
percent of households are replacements for the original IHS3 household.

7 Omitted from the main results tables due to space constraints; available upon
request.

8 The score is calculated based on the sum of weighted number of days in the last week
the household ate food from eight food groups: (2 * number of days of cereals, grains,
maize grain/flour, millet, sorghum, flour, bread and pasta, roots, tubers, and plantains) +
(3 * number of days of nuts and pulses) + (number of days of vegetables) + (4 * number
of days of meat, fish, other meat, and eggs) + (number of days of fruits) + (4 * number of
days of milk products) + (0.5 * number of days of fats and oils) + (0.5 * number of days of
sugar, sugar products, and honey). Spices and condiments are excluded. It has a
maximum value of 126.

9 The seven are described in the previous footnote, with exception of the last group
(sugars).

10 Omitted from the main results tables due to space constraints; available upon
request.

11 The food security score is -1 if in the past seven days, the household reports not
worrying about having enough food and reports zero days that they: (a) rely on less
preferred and/or less expensive foods, (b) limit portion size at meal-times, (c¢) reduce
number of meals eaten in a day, (d) restrict consumption by adults so that small children
may eat, or (e) borrow food, or rely on help from a friend or relative. The food security
score is -2 if the household reports that it worried about having enough food and reports
zero days for actions a-e. The food security score is —3 if the household reports that it
relied on less preferred and/or less expensive foods and b-e are zero. The food security
score is —4 if the household reports any days for b-e.

12 Referring to the five actions described in the previous footnote, the resilience index
is the negative of the sum of (a) + (b) + (¢) + [3 * (d)] + [2 *(e)]. It has a maximum
absolute value of 56.
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Year-round Pre-planting Planting Lean Lean Early harvest Harvest Pre-planting
: Wave 1: Nov.-Dec. Wave 1: Feb.-Mar. Wave 1: May-Jun.
Mar. 2010-Mar. 2011 Oct-Nov. 2012 W 0NN Feb 2013 gt RIS apecMay 2013t TN Oct. 2013
Survey round 1 | PWP Group 1 PWP Group 1
IHS3 (post PWP Group2 ¢ ' round 2 Survey round 3 LWE GIOUD 2 g ound 4

announcement
of treatment)

PWP Group 3
PWP Group 4

Fig. 2. Timeline.

is important in the context of rationing.'®
Using data from the lean season (survey round 2), we estimate the
equation

¥, = a + B PWE, + g,PWE *Topup, + I}, + 6, + ¢, (D

where the indicator PWP, is a village-level indicator for the availability
of any PWP program, and Topup, is a household-level indicator that
equals one if the household was randomly selected to be offered
(“treated”) the program and zero otherwise. The coefficient f; captures
the indirect effect of the program on untreated households in PWP
villages. The coefficient on the interaction term fB, captures the
marginal effect of being offered the opportunity to participate in the
program. The sum of the two coefficients ; and f» captures the total
effect of PWP on treated households compared with households with
no PWP in their villages. All specifications include district and week-of-
interview fixed effects; standard errors are clustered at the village level.
As of survey round 2 (February 2013), all villages with PWP programs
had completed Cycle 1 (during the planting season).

In half of the PWP villages, Cycle 2 took place in the lean season,
after survey round 2 and before survey round 3. Therefore, analyses of
the pre-harvest data (survey round 3) estimate the effect of the lean
season PWP compared with the standard harvest season program for
outcomes just before the harvest takes place.'* The regression speci-
fication becomes

Y, = a + 6,Lean, + §,Lean, *Topup, + 6;Harvest, + 5,Harvest,*Topup,
+1;+ 6 +¢, @

The sum §; + 6, is the direct effect of having been offered one 24-day
cycle at planting time and a second 24-day cycle during the lean season
— on outcomes just before the harvest. The sum 6; + &, captures the
direct effect of one 24-day cycle at planting season. The difference
between the two sums is the marginal effect on household outcomes
just before harvest of an additional 24 days of potential PWP work
during the lean season.

The parameters we estimate are ITT, with identification derived
from randomized village and household treatment status, rather than
the endogenous participation status of households. Intent-to-treat
parameters are policy relevant in that the government can control
the coverage rate and the offer of PWP activities, but not households’
decisions to take it up.

4.1. Balance

To explore the balance between treatment and control villages in
terms of pre-treatment covariates and outcomes, we use the THS3 data
from 2010/11. Although our first round of follow-up survey pre-dates
the PWP implementation in all but three villages, the survey was
conducted after the intervention was announced in treatment villages.
Anticipation of the program may have affected household behaviors.

Using the THS3 data to examine the balance between the two
groups of villages therefore means excluding a subset of villages. So, we
first examine the 23 villages that were not included in the ITHS3

13 We capture the indirect effect at the community coverage rate, slightly more than
the national coverage rate of 15% since we add 10 top-up households.

14 Anticipation effects due to the (announced) timing of Cycle 2 could affect survey
round 2 outcomes. In estimates available upon request, we show that the effects of the
lean and harvest season variants were of similar magnitude in survey round 2.

PWP Group 3
PWP Group 4

Table 2
Descriptive statistics of households (survey round 1) by IHS3 status.

Non IHS3 IHS3 p-value:
communities communities
non IHS3=IHS3
Female headed 0.304 0.260 0.800
household
(0.461) (0.439)
Highest education of  6.337 6.191 0.066
HH head
(3.831) (3.334)
Head attended 0.230 0.186 0.003
secondary school
(0.422) (0.389)
Household size 4.380 4.969 0.000
(1.998) (2:291)
Number of children 2.149 2.388 0.005
under 14
(1.568) (1.718)
Number of EAs 23 159

Standard deviations in parentheses.

national household survey in 2010/11 but were included in our sample
due to administrative errors. For this subset of villages, we do not have
data prior to the annoucement of the intervention. They were randomly
assigned to our treatment/groups (six, six, three, three, and five villages
to Groups 0-4, respectively). The differences between the IHS3 and
non-THS3 villages reflect a composition effect and have bearing on the
external validity of the results, but are orthogonal to treatment
assignment. Using our first round of follow-up data, we find that
households in the non-IHS3 sample are better off than the ITHS3
sample, with better educated household heads, smaller household
sizes, and fewer children below the age of 14 (see Table 2).
Unfortunately — and surprisingly, given that randomization was
conducted by computer — there is imbalance in pre-program food
security at both the village and household levels in the 159 villages for
which THS3 data are available. This is apparent in the estimates of Eq.
(1) for most of the food security measures from the IHS3, reported in
Table 3.'° Untreated households in PWP villages had worse food
security than households in control villages according to four of six
food security measures (columns 1-4, but not 5 or 6) and the PCA
index, but not the number of days of ganyu in the previous week.
Treated households fared better than their untreated neighbors by all
measures, and statistically better in terms of the number of food groups
consumed and the PCA index. However, the treated households (like
their untreated neighbors) have worse food security than households in
control villages according to four of six food security measures and the
PCA index. Three of the differences are statistically significant at the 95
percent confidence level; the point estimates and standard errors for
the difference between treated households and households in control

15 THS3 surveys were conducted from March 2010 until March 2011. Balancing tests
control for month and year of survey. To control for pre-treatment levels of outcome
variables in subsequent regressions given the strong seasonality in these measures, we
include the residual of each measure regressed on month and year of survey indicators.
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Table 3
Balance tests (IHS3).

Dependent variable: 1) 2 3) 4 5) (6) (@) 8)
Ganyu days Ln (p.c. food cons.) Food cons. Per adult equivalent  # food groups Food security Resilience PCA index
last week score calories consumed score index
Control household in 6.386 -0.128" -3.864" -120.567" -0.380"" 0.041 0.712 -0.369"
treatment village
(5.237) (0.051) (1.279) (68.218) (0.098) (0.097) (0.586) (0.151)
Treatment household -2.663 0.047 1.345 39.926 0.170” 0.118" 0.112 0.188"
(4.084) (0.034) (0.780) (54.561) (0.062) (0.062) (0.288) (0.085)
Total effect on treatment 3.723 -0.082" -2.519™ -80.641 -0.210" 0.158" 0.823 -0.181
households
(relative to control villages) (5.032) (0.046) (1.199) (62.543) (0.091) (0.094) (0.591) (0.146)
Mean of dep. var. in control 37.73 6.16 45.33 2546.25 5.08 -2.34 -4.57 0.06
villages
S.D. of dep. var. in control ~ 72.42 0.70 15.51 1059.84 1.24 1.43 8.15 1.88
villages
R-squared 0.16 0.15 0.12 0.14 0.13 0.23 0.21 0.18
Observations 2274 2274 2270 2274 2270 2274 2274 2256

Notes: OLS estimates. Standard errors clustered at the EA level. "p < 0.10, “'p < 0.05, *"p < 0.001

The total effect on treatment households is the sum of the coefficients shown. The omitted category is households in control villages.

Estimates include district and week-of-interview fixed effects.

Ganyu days (column 1) is reported for the last month. We examine food security outcomes using six indicators and a composite measure. Log per capita food consumption (column 2) is
for the last week and includes home consumption. A food consumption score (column 3) is computed following WFP guidelines and aims to capture both dietary diversity and food
frequency; it is the weighted sum of the number of days the household ate foods from eight food groups in the last week. The score is calculated based on the sum of weighted number of
days in the last week the household ate food from eight food groups: (2 * number of days of cereals, grains, maize grain/flour, millet, sorghum, flour, bread and pasta, roots, tubers, and
plantains) + (3 * number of days of nuts and pulses) + (number of days of vegetables) + (4 * number of days of meat, fish, other meat, and eggs) + (number of days of fruits) + (4 *
number of days of milk products) + (0.5 * number of days of fats and oils) + (0.5 * number of days of sugar, sugar products, and honey). Spices and condiments are excluded. It has a
maximum value of 126.

Per adult equivalent calories (column 4) is computed based on the caloric value of the food consumed, and is winsorized at the 10th and 90th percentiles. We include a measure of the
number of food groups consumed (column 5) in the last week for seven main groups. The seven are described in the construction of food consumption score, with exception of the last
group (sugars). A food security score (column 6) is constructed according to WFP guidelines and takes on a value of —1, -2, -3, or —4 (a lower absolute value indicates greater security).
The food security score is —1 if in the past seven days, the household reports not worrying about having enough food and reports zero days that they: (a) rely on less preferred and/or less
expensive foods, (b) limit portion size at meal-times, (c) reduce number of meals eaten in a day, (d) restrict consumption by adults so that small children may eat, or (e) borrow food, or
rely on help from a friend or relative. The food security score is —2 if the household reports that it worried about having enough food and reports zero days for actions a-e. The food
security score is —3 if the household reports that it relied on less preferred and/or less expensive foods and b-e are zero. The food security score is —4 if the household reports any days for
b-e. Larger values indicate improved food security. For simplicity and to maintain consistent interpretation of the sign of the outcome variables, we report a resilience index (column 7)
that is the negative of the World Food Program coping strategy index. Our index is calculated as the negative of the weighted sum of the number of days in the past seven days that
households had to reduce the quantity and quality of food consumed. Referring to the five actions described in the construction of food security score, the coping strategy index is the
negative of the sum of (a) + (b) + (¢) + [3 * (d)] + [2 *(e)]. It has a maximum absolute value of 56. Finally, since many of these food security measures are overlapping, we construct a
principal components analysis index (column 8) that includes eight measures (including the two omitted from the main tables due to space constraints) as a composite food security
measure. The two omitted measures are log per capita food expenditure, and an indicator for whether the household reported reducing meals in the last seven days. Higher values
indicate better food security in column 2-8.

villages are displayed below the point estimates in Table 3.

The nature of the imbalance is markedly different in the North,
where treated and untreated households have better baseline food
security than households in control villages, than in the Central or
Southern regions. We report balancing tests for each of the three
regions in Appendix Table Al.

The THS sample is well balanced for a range of non food-security
outcomes. Appendix Table A2 reports these tests. Out of 20 coeffi-
cients, only one is statistically different from zero. This makes the pre-
program differences in food security all the more difficult to under-
stand, but suggests that treated households are not systematically
better off than untreated households along multiple dimensions of
well-being.

Because of the imbalance, we estimate three different specifications:
estimates without baseline (IHS3) covariates from the full sample of
182 villages, estimates without covariates from the subsample of 159
THS3 villages, and estimates that control for the baseline variable of the
outcome variable from the THS3 villages. This strategy makes clear the
extent to which changes in point estimates are due to limiting the
sample versus controlling for pre-treatment outcomes. The main tables
present results from ANCOVA specifications using the 159 IHS3
villages and including pre-treatment levels of the outcome variables,
and other specifications are available in the Appendix.

5. National results
5.1. Lean season

We begin by presenting results from Eq. (1) which estimates the
direct effect of the program on treated households and the indirect
effect on untreated households.'® We report ANCOVA specifications
controlling for pre-treatment outcomes.’” The sum of the coefficients
B, + B, (PWP and PWP*Topup), reported below the coefficient esti-
mates, compares households in treatment villages that were offered

16 Our ITT estimates measure the effect of being randomly chosen for inclusion in the
PWP program, not of participating in the program. A small number of households were
not randomly chosen to be included in the program, but were eligible through village
selection procedures. In our specification, these households pooled with the untreated
households. One might expect village-chosen beneficiary households to have either better
outcomes than untreated households, because of the effect of the program, or worse
outcomes, if the poorest households were indeed chosen and the program was not
sufficient to offset their relative disadvantage.

17 Estimates for specifications without the baseline value of the outcome variable are
available in the Appendix; Table A3 includes the full sample and Table A4 is restricted to
the baseline subsample, which matches the sample used in the main analysis. An
alternative to ANCOVA specifications is to include the PCA index of food security from
the IHS in all of the food security regressions. Results are similar if we control for
baseline variation in this way; these results are available upon request.
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Table 4
ITT effects on food security and labor supply (rounds 2 and 3).
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Dependent variable: (1) 2) 3) 4 5) (6) (@) 8) )
MASAF days Ganyu days Ln (p.c. food Food cons. Per adult # food groups Food Resilience PCA index
cons.) last score equivalent consumed security index
week calories score
Panel A: Round 2
Control household in treatment  1.589™" -0.084 -0.026 -1.071 -42.518 0.067 -0.212" -0.089 -0.108
village
(0.333) (0.779) (0.048) (1.098) (71.233) (0.113) (0.082) (0.660) (0.145)
Treatment household 4.667"" 0.488 0.014 0.363 -19.910 0.046 0.1517 -0.135 0.079
(0.338) (0.465) (0.034) (0.733) (57.754) (0.080) (0.070) (0.574) (0.105)
Total effect on treatment 6.256"" 0.404 -0.012 -0.708 -62.428 0.112 -0.060 -0.224 -0.029
households
(relative to control villages) (0.380) (0.784) (0.043) (1.072) (63.744) (0.107) (0.080) (0.630) (0.135)
Mean of dep. var. in control 0.51 4.35 6.60 38.82 2329.06 4.32 -3.12 -9.32 0.15
villages
S.D. of dep. var. in control 2.73 10.00 0.76 16.01 1112.02 1.47 1.29 9.84 2.08
villages
R-squared 0.21 0.05 0.25 0.21 0.17 0.25 0.11 0.11 0.27
Observations 2836 2216 2216 2201 2215 2201 2193 2195 2123
Panel B: Round 3
Control household in lean 1.510"" 0.061 -0.005 0.088 -66.183 -0.008 -0.044 -0.635 -0.075
treatment village
(0.290) (0.475) (0.058) (1.313) (86.547) (0.109) (0.106) (0.483) (0.173)
Lean treatment household 3.719"" 0.806 0.012 -0.357 22.778 -0.024 0.180" 0.302 0.067
(0.426) (0.478) (0.054) (1.219) (79.122) (0.091) (0.093) (0.538) (0.153)
Control household in harvest -0.029 0.611 -0.051 -0.678 -98.414 -0.012 0.021 0.319 -0.101
treatment village
(0.164) (0.575) (0.046) (1.172) (72.154) (0.105) (0.110) (0.507) (0.158)
Harvest treatment household 0.251"" 0.042 0.022 -0.433 16.980 -0.130 0.049 -0.597 -0.050
(0.118) (0.636) (0.049) (1.077) (72.927) (0.097) (0.115) (0.521) (0.156)
Total effect on lean treatment 5.230"" 0.867 0.007 -0.269 —-43.405 -0.032 0.136 -0.333 -0.008
households
(relative to control villages) (0.384) (0.546) (0.045) (1.131) (69.163) (0.104) (0.092) (0.460) (0.154)
Total effect on harvest treatment  0.223 0.652 -0.029 -1.110 -81.434 -0.143 0.070 -0.278 -0.151
households
(relative to control villages) (0.168) (0.492) (0.047) (1.116) (69.102) (0.104) (0.093) (0.476) (0.153)
p-value: equal effects on lean 0.00 0.66 0.42 0.40 0.59 0.24 0.47 0.91 0.32
treatment HHs and harvest
treatment HHs
Mean of dep. var. in control 0.24 1.83 6.77 44.48 2631.72 4.82 -2.71 -5.69 0.14
villages
S.D. of dep. var. in control 1.61 4.72 0.67 15.01 1153.57 1.37 1.33 7.13 1.98
villages
R-squared 0.25 0.05 0.22 0.17 0.13 0.20 0.16 0.19 0.25
Observations 2799 2192 2197 2190 2197 2190 2175 2177 2138

Notes: OLS estimates. Standard errors clustered at the EA level. “p < 0.10, “'p < 0.05, *"p < 0.001
Estimates include district and week-of-interview fixed effects. The omitted category is households in control villages

Panel A: The total effect on treatment households is the sum of the coefficients shown.

Panel B: The total effect on households treated with the lean season program is the sum of the coefficients on “control households in lean treatment village” and “lean treatment
household” and the total effect on households treated with the harvest season program is the sum of the corresponding coefficients for the harvest season treatment.

See notes in Table 3 for dependent variable definitions.

All columns include the baseline value of the dependent variable, except for column 1, because MASAF labor data is not available.

PWP to households in control villages.

Panel A of Table 4 displays the effect of the program on food
security and labor supply, measured during the lean season (in survey
round 2). Higher values indicate better food security.

As expected, treatment increases participation in the PWP. In the
month preceding the survey, treated households worked for MASAF an
average of 6.2 days more than households in control villages. Untreated
households in villages with PWP programs worked 1.5 days more than

households in control villages, reflecting the inclusion of some of these
households in the PWP through the village selection mechanism
despite not being randomly selected. This increase did not crowd out
labor supplied to the private market. Treated households did 4.9 days
of casual wage labor in the month before the survey, not significantly
different than the 4.4 days worked by households in control villages.
Despite participation by treated households and the income from
that work, we do not observe improvements in food security. Relative
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to households in control villages, treated households fare worse by five
of the six food security measures, though none of the differences are
statistically significant. The effect of the program on the PCA index of
food security is close to zero (-0.079, in column seven). The 95 percent
confidence interval excludes positive impacts of greater than 0.08
standard deviations relative to the outcome in the control group.
Overall, a program designed to improve food security did not: house-
holds offered the opportunity to participate in public works in
November/December 2012 and January 2013 did not have better food
security during the lean season than households in villages without a
public works program.

The indirect effect of the program on untreated households in
villages with PWP is measured by the village-level indicator for public
works, PWP (labeled “Control households in treatment villages” in the
tables). This coefficient captures the difference between mean out-
comes for households in control villages and households that were not
randomly chosen to be offered the PWP program in villages that had
the program. Village-chosen beneficiaries who were selected by their
communities rather than the randomization procedure are included
among these six untreated households in our estimates. We interpret
this as a spillover effect of the PWP.

This spillover effect is negative for five of six food security out-
comes, including a statistically significant decline in the food security
index (0.220). The PCA index also falls relative to the control group,
though the reduction of 0.157 points or 0.075 SD (column 6) is not
statistically different from zero. Not only does PWP fail to improve the
food security of households randomly offered the program, but there
are also some indications that it may reduce food security among their
neighbors.'®

5.2. Pre-harvest period

As designed by the government, the second PWP cycle takes place
during the harvest period, beginning in May. This timing is suboptimal
if the marginal utility of consumption is higher and the opportunity
cost of working lower during the lean season. To determine whether
changing the seasonality of the program could improve its effective-
ness, our evaluation randomly assigned half of the treated villages to
move the second cycle, so that the public works start sooner, in March
2013. Survey round 3 took place after the March-April Cycle 2 and just
before harvest. At that time, villages assigned to the lean season
treatment had completed work cycles in November-January and
March, but those assigned to the standard harvest season treatment
had not yet begun their second work cycle. The survey captures food
security and other outcomes at the end of the lean season, before the
harvest has begun. Estimating Eq. (2) allows us to test the marginal
effect of rescheduling the second cycle of PWP for the lean season
instead of the harvest season.

We report national results in Table 4, Panel B. As in the top panel,
our main results are from ANCOVA specifications and specifications
without controls are available in the Appendix. In addition to the
coefficients from Eq. (2), we report the total direct effect of the lean and
harvest season programs (6, + &, and §; + &, respectively) and p-values
for the tests that the direct effect of the lean season treatment equals
the direct effect of the harvest season treatment and that the
corresponding indirect effects are equal.

The treatment appears to be implemented correctly: treated house-
holds in villages with the lean season PWP report an additional 5.2
days of work for the PWP relative to households in control villages.

18 Jensen and Miller (2011) offer an example of a study that attempts to improve
nutrition by reducing the cost of certain foods, but finds zero or negative effects. In that
paper, price subsidies for staple goods led some households to substitute toward more
expensive calories from meat or fats; so total caloric intake fell, and nutrient intake did
not rise. We do not observe an increase in dietary diversity, but note that finding a
nutritional elasticity close to zero is not without precedent.
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Treated households in villages with harvest season programs, in
contrast, do not have more PWP work in the lean season than
households in the control villages. There are no significant effects on
the amount of labor supplied to casual wage labor activities, and,
reflecting the slack season, the mean number of days worked is lower
than reported in the previous round of data collection.

The direct effect of the lean season program on the food security of
treated households is small and generally not significantly different
from zero. The absolute value of the effect on treated households is
small for all outcomes, and there is no consistent pattern to the
direction of the effect. Similarly, spillover effects on untreated house-
holds in lean season PWP villages are close to zero.

Households in villages assigned to the harvest season treatment
(scheduled to work soon after survey 3 was conducted) do not appear to
fare as well, though effects are imprecisely estimated. For these treated
households, there are declines in five of six food security measures. The
PCA index falls by 0.122 or 0.06 standard deviations, not statistically
different from zero. The spillover effect of the harvest season program
is negative for four of the six reported outcomes and the PCA index,
though none of the changes are significantly different from zero.

We cannot reject that the effect of PWP on households treated with
the lean season program equals that of households still to be treated
with the harvest season PWP work opportunities. This is despite the
additional 24 days of work offered to the former group of households.
Food security for treated households in villages with lean season PWP
(offered 48 days of PWP) is slightly better than households in control
villages; for treated households in harvest season PWP villages (offered
24 days as of survey round 3), food security is slightly worse than
among households in the control villages. The difference between the
direct effect of the lean season and harvest season programs on the PCA
index is only 0.04 standard deviations, and the p-value for the test that
the direct effects of the two variants on the PCA index are equal is 0.22.
Differences in the indirect effects of the two program variants are even
less precisely estimated and show no consistent pattern. In short, there
is little evidence that changing the timing of Cycle 2 (the second and
final 24 days of PWP) is effective in improving food security.

6. Heterogeneous effects by geographic region

Malawi has three distinct geographic regions, which differ in
climate, demography, and economic conditions. The Northern region
has higher elevation than the rest of the country and lower population
density (National Statistical Office, 2015). While maize is the main
staple crop in all three regions, cash crop production differs. The North
grows coffee for export. Tobacco is cultivated in Central and Southern
regions, and tea, cotton, and sugar are also grown in the South. Coffee
farming utilizes farmers' cooperatives; both estates and smallholders
grow tobacco and tea; and cotton and sugar are typically estate-grown
crops. Perhaps reflecting the presence of agricultural estates in the
South, adults in the South are more likely to be paid employees (45.1
percent) than they are in the Central region (35.9 percent) or the North
(23.9 percent) (National Statistical Office, 2015).

The South is the poorest region of the country, and has the highest
rate of children under age five who are who are too thin for their age (or
wasted, a condition that reflects recent nutritional deficit) — 2.72
percent, compared to 1.75 and 1.78 percent in the Central and
Northern®’ regions, respectively (National Statistical Office, 2015).
Some 39.6 percent of adults in the Northern region have completed
primary school, compared to 28.5 percent in the Central region and
26.8 percent in the South (National Statistical Office, 2015).

Politically, Malawi is organized by districts, which elect Members of
Parliament and have appointed District Commissioners. Many govern-
ment programs, including the PWP we study, are administered by

19 Excluding the island district of Likoma



Journal of Development Economics 128 (2017) 1-23

K. Beegle et al.

*3[qe[IBAR 10U ST BIRp J0qe[ JYSVIN 9SNedaq ‘T uwn[od 10j 1daoxs ‘o[qerrea juapuadap a1} JO an[eA SUI[aseq a3} PN[OUl SUWN[0d [V

‘suonIuyep s[qeLIeA Juapuadap 10] ¢ S[B], Ul 910U 39S

*so3e[[IA [01U0D UT SP[OYASNOY ST A1039180 PaNIWo Y,

‘uo13a1 9Anadsal yoea 10j  PIOYASNOY JUSUIILaI], pPUR SSL[[IA JUSUIIBAI} UI P[OYISNOY [0IJU0D,, UO SIUSIDYJI0D J1[} JO WNS Y} SI SP[OYISNOY JUSUIILAI} UO 103JJ [810] ST, "S199JJd PIXY MIIAIAIUI-JO-Yo9M PUR JOLIISIP SPN[OUT SoJRWNSH
1000 > m*: ‘600 > &: ‘01’0 > n* “[AS] VH 91 18 Palalsn[d SIOLId PILPUR]S "S9IRWINS? ST :S910N

€cIe S61¢C €61¢c 10¢c §1ce 10¢¢c 91¢e 91¢ce 9€8¢ SUOneAIRSqO
820 1710 cro Fra] 810 ¢cco ral] 900 fea] parenbs-y
€8'T S9°0T €Tl 11 8¢ TIII T10°ST L0 L6 feaxd (anog) soSe[[ia [01U0d Ul “Tea *dop Jo *q'S
61°0— 96 11— 24 % 9Ty Teeree ¥'8¢ 6v°9 a8'e 9€0 (ypnos) sede[ia (10D Ul “Tea "dop jo ues
0T'¢c Y16 SE'T €91 T€T06 8EPI Lo I 65°C (19yuaD) saBe[Ia [oxU0d ur “rea "dsp Jo *q'S
LT°0— SLL- L8'C— S6°¢ 8€°L661 €eve LY'9 16°G It°0 (193uaD) safe([ia [01U0d Uf “rea *dop jo wedy
€9'T 98'S 'l L0T TL'89TT 0191 Y90 86°¢ L9Y (0N saSe([ia [oxjuod ut “rea “dop jo 'a’s
i €v'6— 99¢- S6'S 0€'0€ce L6'CS 8¢€'L L9T L9'1 (f10N) saSe[[ia [0Nu0d Ul “Tea ‘dop Jo ues|y
Y50 900 000 S0 000 980 10 6¢°0 120 suorgal [[e ul SHH 1usuean) uo s1o9y5a [enba :onfea-d

suot3ai [e ur saSe[a

90°0 €C0 cro 0T’0 S0 910 €C0 0 120 JuBUNEDI] Ul SHH [013U0D U0 S}09)Jd [enba :onfea-d
(88T1°0) #00'T) (601°0) (9€1°0) (c08'S6) (L6¥'1) (290°0) (018°0) (60t°0) (INOS Ul SHTE[[IA [0IUOD 0} FAIB[OI
080°0 STY°0— T80°0— 86T1°0 €08°0— 6L9°0 LTI0°0 L0T°0 enOLTL SP[OYPSNOY JUauiiead] U0 199JJ9 [B10],
(2 0) (0S0'1T) y1°0) (661°0) (999'86) (eLL'1) (€£0°0) LsLm) (009°0) I91UB) Ul SITEY[IA [OIUOD O] dALIB[T
G20'0- €2¢T0- L2T'0- 8IT°0 6C8'TI1- ¥9L°0— G000 980°0 1881 SPIOYasnOY jusul}esl} U0 109119 [e10L
Lsc0) (SPL0) (ss1°0) (012°0) (¢80°88T) (101°2) (60T°0) (€10'T) (6v+'T) YMON UT Soe[[IA [OUOD O} dATIE[SI
60v°0— £L8C°0 cLT0 €¢C0— LEEL' S0P~ LIIP G- S91°0— 876’1 2619 SP[OYasNOY juaunleal) U0 109339 [e10],
#ET°0) (5€6°0) (LL00) (660°0) (806'98) (€56°0) (8%0°0) (885°0) (€S¥°0)
S10°0— T6€0—- €00 0t0°0— 91691~ 95’0 +10°0— 0€T0- 8BTS ANOS Ul P[OYIsnOY Jusumealy,
(S61°0) (8€0°'T) (601°0) (8€T°0) (8¢S°00T) (01S'T) (890°0) (8,8°0) (€6€°0)
$S60°0 +90°0— Yer'0- L6€T0 €IL'ST €ET°0 €00 LEE0 000’ TINOS UT 95E[[IA JUSUIIEAI) UT P[OYISNOY [01UOD
(T02°0) L¥8'0) (€€1°0) #ST°0) (659°08) (€ov'1) (550°0) (656°0) (¢85°0)
61T°0 YIL0- 080°0 €9T°0 LOET'OPT 9¢t’0 800 80T 1 968°€ I93UR) UT P[OYDSNOY JUSUIIBIL],
(592°0) (ss0'T) (151°0) #12°0) (cLL'80T) (c68'T) (£L0°0) (699°T) (95+°0)
YrT0- c6t°0 2020~ SY0'0— 6S6'T1ST— 06T T— ce00— cce - 9860 I9Jud)) UT S5E[[IA JUSUIIEAI] UT PIOYISNOY [01UOD
(65¢°0) (888°0) (181°0) (€61°0) (659'9€T) (02L'T) (880°0) (¢59°0) (696°0)
6620 LLL0T eCIL0 8¢0°0 ,056'95P— crS0- 0500 8€L0 Rl 8k 4 UAION Ul p[oyasnoy jusuuyesly,
(€L2°0) (526°0) (991°0) L61°0) (92T ¥12) (ce12) (821°0) #¥0'1) (0sT'1)
,,.80L°0— L06L°T— L.0PS0- 162°0— 61C'1S LL0L8 Y~ LS1C°0— 01¢'T <891 MION UT 9Ze[[IA JUSWIEDI) UT P]OYDSNOY [01U0Y
31028 U@EﬂmﬂOo mvfoﬁmu 2102S Yoam
Xopul yOd  X9pul d0USI[Isay A)1Indas pooyg sdnoig pooy # Juareanba jnpe 10g 'Su0d pooq  1se[ (‘suod pooj -o'd) wl sAep nduen sAep JVSVIN
(6) ()] )] 9 ()] (2] © @ m :9[qeLtea Juspusdaq

‘(¢ punox) uordar Aq ‘Ajddns 1oqe[ pue £JLINd3S pooj UO $303J0 LI
S d1qeL



K. Beegle et al.

District Councils and there is no explicit coordination between different
districts in the same geographic region. Nonetheless, region is ex-
tremely salient to politicians and policy makers in Malawi; the National
Statistics Office, among other entities, reports many outcomes at the
regional level.

While these differences between the three regions do not provide
clear predictions that PWP have more positive impacts in one region
than another, they do motivate our analysis of heterogeneous effects.
The sampling strategy was designed for both national and regional
representativeness, and randomization was stratified at the regional
level. A consequence of this strategy is that the sample size in the
North, the least densely populated region, is small — 339 households in
the full sample, and 310 when restricting analysis to households
included in the THS.

In Table 5, we report estimates of a fully interacted version of Eq.
(1) in order to understand whether the program was more effective in
some regions than others, and to consider whether regional variation
provides any insight about the mechanisms for the effects we find. The
formatting of results is as follows: indirect and direct impacts
(corresponding to B; and S in the pooled specification of Eq. (1) are
reported separately for each region. Then, we report the total effect on
treated households separately for each region, followed by p-values for
tests that the indirect and direct effects are the same across the three
regions. The last panel of the table includes means and standard
deviations of outcome variables separately for each of the three
regions.”’

6.1. Lean season

Program participation among treated households is higher in the
South (total treatment effect of 7.1 days), followed by the North (6.4
days) and then the Central region (4.9 days), though the differences
across regions are not statistically significant (p=0.21, reported just
above dependent variable means). Treated households do not reduce
their labor supply to the private market in any of the regions; if
anything, PWP crowds in employment in the local casual labor market
in the North, with households increasing the number of days of ganyu.

The program has the most negative impact on food security in the
North. Per capita caloric intake falls by 406 calories per adult
equivalent, a large and statistically significant reduction that is
statistically different from the direct effects on caloric intake in the
other two regions. The food consumption score falls by 5.4 points,
representing a large and statistically significant reduction (about 0.3
standard deviations relative to the control mean). However, two other
measures of food security improve for treated households relative to
households in control villages, albeit not significantly. The food security
score improves by 0.172 points (0.12 standard deviations) and house-
holds are slightly more resilient. Overall, the PCA index falls by 0.41
points or 0.25 standard deviations relative to the control group and the
food consumption score falls by 5.4, though given the small sample size
in the sparsely-populated North, the change is not significant at
standard confidence levels.

The indirect effect of the program in the North is quite pronounced.
Untreated households in PWP villages have worse food security than
households in control villages for five of six measures; reductions the
food consumption score and food security are significant at the 95
percent confidence level, and reductions in per capita food consump-
tion and resilience are significant at the 90 percent level. The PCA
index falls by 0.71 points or 0.43 standard deviations relative to
households in control villages in the region. That decline is significant
at the 95 percent level.

In the Central and Southern regions, the effects of the PWP are

20 For specifications without the baseline value of the outcome variable, see Appendix
Tables A6—AS8.
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much smaller. For treated households, there are no significant changes
in any outcomes. The magnitude of the total effect on the PCA index is
close to zero in both the Central (-0.025) and Southern (0.080)
regions. Indirect effects are negative but not statistically significant
for five of six outcomes and the PCA index in the Central region. In the
South, point estimates of the indirect effects are close to zero for all
outcomes except the number of food groups consumed, which records a
marginally significant increase. The small indirect effects in the Central
and Southern regions are a contrast to the substantial negative
spillovers in the North. The p-value for equal indirect effects on the
PCA index is 0.06.”!

The absence of household crowding out of employment in the local
labor market across regions and across different times of the agricul-
tural season in Malawi stands in contrast with the traditional public
works literature where households are assumed to have to pay an
opportunity cost of participation (due to the foregone income) in public
works programs. A detailed analysis of the LSMS-ISA surveys in
Tanzaia, Malawi, Ethiopia and Uganda testing for the completeness
in labor markets (Dillon et al., 2015) finds evidence of a significant
labor surplus in Malawi, in contrast with tighter labor markets like in
Ethiopia.

6.2. Pre-harvest period

As with the effects on lean season food security, estimating Eq. (2)
on the full sample obscures important regional heterogeneity. We
report heterogeneous effects by region in Table 6. Participation in the
lean season is high, with assignment to the lean season treatment
causing 6.3, 4.2, and 5.7 days of MASAF work in the Northern, Central,
and Southern regions respectively. While households treated with the
lean season program work fewer days in the Central region than in
other parts of the country — mirroring the results for planting season
participation — the differences across region are not statistically
significant (p=0.37). By design, households treated with the harvest
season program report almost no work for MASAF in survey round 3.
There is no evidence of crowding out of employment in private labor
markets. If anything, there are signs of crowding-in, with households
increasing their supply of ganyu labor. This happens in the North for
treated households that were not offered the program during the pre-
harvest season, and for lean season treatment households in the
Central region.

In the North, the direct effect of the lean season program is small,
with point estimates that are positive for four of six outcomes and the
PCA index. However, the program appears to generate negative spil-
lovers in this region. There are reductions in all six measures of food
security, with reductions in the number of food groups consumed and
food security that are significant at the 90 percent confidence level. The
PCA index falls by 0.49 SD relative to households in the control group,
also marginally significant.

For those households in Northern villages who are yet to get the
second cycle of 24 days of PWP, outcomes are worse. The direct effect is
negative or close to zero for most outcomes and for the PCA index. The
indirect effect that was estimated during the lean season persists
during the pre-harvest season: the estimated effect is negative for all
outcomes, including marginally significant reductions in dietary diver-
sity and increases in both measures of food insecurity. The negative
effect on the PCA index is equivalent to 0.54 SDs of the control group,
and is statistically significant at the 95 percent confidence level. The
negative spillovers to untreated households that plagued the North in
round 2 thus persist and deepen in round 3, and occur for both
program variants.

21 Differences in the direct and indirect effects of PWP persist after controlling for
observable baseline characteristics of households that may differ across regions. See
Appendix Table A5 for estimates from specifications including the household character-
istics reported in Table 2.
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