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1 Introduction

Can equalizing opportunities for men and women to work outside the home contribute to

closing the gender gap in autonomy? Gender inequality in autonomy is pervasive, and its

welfare implications are particularly concerning in developing countries and among poor

households (Aizer, 2010; Jayachandran, 2015). Economic development, gender equality in

labor market opportunities, and gender equality in autonomy are all strongly linked, but

causality is unclear. Furthermore, institutions (“Women cannot drive”) and norms and atti-

tudes (“Women should not work outside the household”) are root causes of gender inequality

in opportunities to work outside the home, and also mediate impacts of economic develop-

ment on gender equality in autonomy. Unpacking these relationships requires experimentally

manipulating both economic development and men’s and women’s access to labor markets,

estimating their impacts on gender equality in autonomy, and observing how these changes

influence institutions, attitudes, and norms.

We estimate the impacts of shifting men’s and women’s participation in public works

on household decision making and the autonomy gender gap. While public works programs

have been demonstrated to be an effective tool for economic development through increased

earnings (Imbert & Papp, 2015; Gazeaud et al., 2019; Adjognon et al., 2020), there is less

evidence on the impacts of participant gender in public works. To fill this gap, we work

with World Food Programme (WFP) across six countries to implement two experimental

arms. First, WFP’s Food Assistance-for-Assets (FFA) program (“Cash-for-Work”), which

has public works as a core component. Second, a modified version of FFA which targets

women (“Cash-for-Women’s Work”). These two arms allow us to separately estimate the

impacts of economic development (Cash-for-Work) and gender equality in opportunities to

work (Cash-for-Women’s Work relative to Cash-for-Work) on household decision making.

The FFA programs we study provide households with a cash transfer conditional on a

specific household member participating in public work.1 These programs target particularly

1In many contexts, including some of the countries our experiments take place in, these public works

3



vulnerable communities, and focus on poor households within these communities with the

objective of promoting resilience. The typical wage in these programs is enough to purchase

a standard food basket for a family of four — this is typically below market wages, but the

work is easier than market work, and upon program completion participating households

may benefit from the produced assets.

We anticipate that manipulating men’s and women’s participation in public works may

impact gender gaps in autonomy and labor force participation through two primary channels.

First, we anticipate a direct “wage effect” for the duration of public works — household

members make labor supply decisions by trading off household consumption gains with the

opportunity costs of work outside the home, including foregone leisure and home production.

A striking observation is women working for a wage often substitute away from leisure

which creates a “second shift” (Hochschild & Machung, 2012), while men do not shift into

home production (Bertrand et al., 2015). In a unitary household model, this is explained

by differences in men’s and women’s utility functions or their home production functions.

However, a large body of empirical work rejects the unitary household model (Browning

& Chiappori, 1998; Ashraf, 2009), with a key mechanism being that men and women have

agency over “separate spheres” of household decisions (Lundberg & Pollak, 1993).

Second, we anticipate a persistent “empowerment effect” — women’s temporary par-

ticipation in public works may result in lasting shifts in labor market attachment through

changes in intrahousehold agency, attitudes, and perceptions of norms. Recent experimental

work has demonstrated attitudes (Dhar et al., 2018; McKelway, 2019) and norms (Beaman

et al., 2009; Bursztyn et al., 2018) shape women’s agency and, in turn, women’s labor supply.

In practice, norms, attitudes, and women’s agency are also likely endogenous to women’s

labor supply decisions; if so, shifts in women’s participation in public works may also affect

household decision making through these channels. These impacts may cascade, leading to

persistent shifts in women’s labor supply in response to temporary women’s labor demand

include work supporting the creation of quasi-public or private assets, such as pens for livestock and kitchen
gardens. We elaborate on country-specific details of implementation in Section 2.2.
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shocks (Alesina et al., 2013; Goldin & Olivetti, 2013).

We implement our analysis of the impacts of men’s and women’s participation in public

works in six steps. First, we estimate the short run impacts of Cash-for-Work and Cash-

for-Women’s Work on their labor supply, including their participation in public works. We

anticipate Cash-for-Work primarily increases household participation in public works, and

“Targeting Women” (Cash-for-Women’s Work relative to Cash-for-Work) increases women’s

participation in public works without shifting household participation in public works. As

such, these increases in women’s participation in public works accompany decreases in men’s

participation in public works, and we interpret the effects of Targeting Women as the com-

bined impacts of these shifts.

Second, we estimate the short run effects of men’s and women’s participation in public

works on men’s and women’s time use. We anticipate the effects of men’s participation

in public works will depend on contextual features of the program. We expect women’s

participation in public works will increase time women spend working outside the home,

while causing women to substitute away from leisure, sleep, and home production. We also

anticipate the relative magnitudes of these effects will depend on baseline women’s agency,

norms, attitudes, and household structure.

Third, we estimate the short run impacts of women’s participation in public works on

household decision making and household welfare. We collect and leverage rich data on

women’s agency, attitudes, perceptions of norms, household consumption, intimate partner

violence (IPV), and women’s subjective well being. We do not have particular expectations

for how these outcomes might change.

Fourth, we estimate the medium run impacts of women’s participation in public works

on household decision making. We anticipate that the short run impacts on household

decision making we document in the previous paragraph may persist even after household

participation in the public works programs has ended.

Fifth, we estimate the medium run impacts of these anticipated changes in women’s
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autonomy on women’s labor supply after the public works programs end on men’s and

women’s time use and household welfare. As the program will have ended, there will no

longer be differences in access to public works between women in the Cash-for-Work and

women in the Cash-for-Women’s Work arms. We therefore interpret differences in time

use as attributed to shifts in women’s labor supply, and differences in household welfare

as attributed to shifts in women’s autonomy and women’s labor supply. We assume these

medium run shifts in women’s labor supply are caused by estimated impacts on women’s

labor market history and occupational choice, agency, attitudes, and perceptions of norms.

Lastly, we test the external validity of our results across the six countries where we

implement these interventions. We implement two tests of external validity. First, we follow

the cross-country analysis of Banerjee et al. (2015) and test the hypothesis of homogeneous

treatment effects across countries. Second, we allow treatment effects to be heterogeneous

with respect to observable characteristics of individuals that are likely to mediate impacts

of participation in public works, and again test the hypothesis of homogeneous treatment

effects across countries. While exploring these dimensions of heterogeneity might itself be

interesting in unpacking underlying mechanisms, it also permits a test for whether allowing

for heterogeneity in these observable characteristics is sufficient to achieve external validity.

As observables, we include women’s baseline labor force participation, age gaps between

female and male decision makers in the household,2 and the presence of other women in the

household.

Our experimental design is closest to studies that have experimentally varied recipients

by gender within households in cash transfer programs (Akresh et al., 2013; Benhassine

et al., 2015; Armand et al., 2016; Haushofer & Shapiro, 2016).3 In contrast to cross-sectional

(Thomas, 1990) and quasi-experimental evidence (Lundberg et al., 1997; Duflo, 2000) lever-

2Recent evidence on divorce in Sweden suggests wage shocks for women may differentially impact house-
hold decision making for households with larger age gaps (relatively older male spouses) between spouses
(Folke & Rickne, 2020).

3An exception among these papers is Armand et al. (2016), who find food shares increases when cash
transfer recipients are shifted from men to women.
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aging variation in “unearned income,” experimental work has typically found limited impacts

of shifting recipients of cash transfers from men to women on household consumption de-

cisions. This contrasts further with evidence that women are willing to forgo income to

be named the recipient (Almås et al., 2018), and that consumption decisions are impacted

by their observability (Ashraf, 2009). We instead experimentally vary participants by gen-

der within households in public works programs in order to provide complementary causal

evidence on the impacts of women’s share of earned income.

We build on a deep literature at the nexus of economic development, gender equality, and

women’s autonomy. In particular, our research questions are closest to work that has studied

the impact of women’s labor force participation on agency, norms, and attitudes. One strand

of this literature has leveraged historical shocks to women’s productivity and found persistent

impacts on women’s labor force participation (Alesina et al., 2013; Goldin & Olivetti, 2013).

Our work builds most closely on Field et al. (forthcoming), who estimate the impacts of

payment modality in public works for women participants; in contrast, we estimate the

impacts of women’s participation in public works conditional on household participation.

Our theory of change also closely follows Field et al. (forthcoming), who find increased

control over earnings causes women to increase their labor supply, and these impacts persist

with changes in attitudes toward women working as a mechanism. Relatedly, McKelway

(2019) finds success in applying for jobs increases generalized self–efficacy, and increased

generalized self–efficacy in turn increases women’s labor supply. Relative to McKelway

(2019), we contribute by controlling for income effects through our research design, which is

particularly important given strong evidence that shocks to income reduce IPV, regardless

of the gender of the recipient (Haushofer et al., 2019). We also expand the external validity

of our findings by providing evidence from six countries and revealing determinants of cross–

country heterogeneity.

Lastly, we complement work that directly shifts women’s agency, attitudes, and norms,

and estimates impacts on women’s labor supply. This work, reviewed in Jayachandran
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(2019), has found that interventions that target attitudes (Dhar et al., 2018; McKelway,

2019) and norms (Beaman et al., 2009; Bursztyn et al., 2018) can shift women’s labor supply,

especially where attitudes and norms are biased against women. We contribute by showing

that temporary shifts to women’s labor demand also shift women’s agency, attitudes, and

norms, generating sustained decreases in gender gaps in both labor force participation and

autonomy.

The rest of this pre-analysis plan is structured as follows. Section 2 describes the programs

and experimental designs. Section 3 describes the data. Section 4 describes the planned

analysis and links to a conceptual framework.

2 Experimental designs and contexts

2.1 Across countries

The program of interest in all countries is a version of WFP’s Food Assistance-for-Assets

(FFA) program. FFA functions similarly to cash-for-work programs, in that households are

paid a cash transfer conditional on participating in household level or community work.4

Exact details vary by context, and are described in Section 2.2. The programs are described

as “Food Assistance-for-Assets” because the work component is intended to produce an asset

that generates sustained increases in income or welfare for the household or the community,

with examples of work ranging from rehabilitating feeder roads to constructing improved

latrines to caring for livestock.

All experimental designs build on random assignment of households or communities to

treatment arms which vary whether women participate in FFA, with additional arms to

adjust for household or community level impacts of the FFA program. A generic version

of this experimental design is presented in Table 1. This allows us to estimate the impacts

4The programs are called “Food Assistance-for-Assets” instead of “Cash-for-Assets” to highlight the
objective of the programs to increase food security.
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of participation (modeled as a shift in women’s wages) on intrahousehold decision-making.

This requires:

1. Sampled households have both a man and a woman who would be eligible to participate

in the FFA program, and the eligible man is a primary decision maker in the household.5

2. Each country has a control arm.

3. Each country has one arm that induces the household to participate in the program

(“Cash-for-Work”).

4. Each country has another arm that causes women to participate in the program (“Cash-

for-Women’s Work”).

Optional. Each country, where possible, includes an unconditional cash transfer (UCT) arm, with

transfer recipient randomized where possible.

Table 1: Template Experimental Design

Control # of Obs. (# of Clusters)
Cash-for-Work # of Obs. (# of Clusters)
Cash-for-Women’s work # of Obs. (# of Clusters)

Ideally, all details of the program will be held fixed across Cash-for-Work and Cash-

for-Women’s work. This includes the work requirement and the nature of the work itself.

In some cases, this will not be feasible. In many countries, the assets are selected jointly

by the household and the community, and this selection may be affected by the gender of

the participants. In other cases, assets are gender segregated, so the selection of the asset

implicitly determines the gender of the program participant. Differences in these selected

assets may cause differences in the household’s time requirement for program participation,

to give one example. Finally, in some cases men are excluded from participating in the

5When feasible, both the man and the woman should be interested in participation, as this will improve
power as demonstrated in Section 4.2.
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program.6 In these cases, the Cash-for-Work arm will be an unconditional cash transfer.

This enables holding household income fixed across Cash-for-Work and Cash-for-Women’s

work, but does not hold fixed the time the household spends participating in the program.

Section 2.2 lays out these differences, and Section 4 describes how we attempt to account

for them in our analysis.

The generic timeline of implementation and surveys is presented in Table 2; additional

details on the survey are discussed in Section 3. Baseline surveys will take place just prior

to the start of the intervention. The WFP programs in Rwanda and El Salvador both

feature 3 months of transfers, with the work component in El Salvador continuing for up

to 3 months after the completion of transfers. A midline survey will take place during the

implementation of the cash transfers (that is, after the first transfer has been made, but

before the last transfer has been made, and while the work component is ongoing), and its

reference period (one month) will lie entirely during the period during which cash transfers

are being made and the work component is ongoing.7 An endline survey will occur sufficiently

after the end of the intervention such that the reference period for the endline survey (one

month) will exclude the period of the intervention.8

6In theses cases, for sampling we still require that sampled households have both a man and a woman
who satisfy the eligibility requirements, and that the man satisfying the eligibility requirements is a pri-
mary decision maker. We do so for comparability, and because we do not anticipate impacts on women’s
empowerment within the household in households that do not have men involved in decision making for the
household.

7This is necessary such that all questions during the midline, particularly time use and income, can be
used to estimate the direct impacts of Cash-for-Work and Cash-for-Women’s work. We discuss this further
in Section 4.

8This is necessary such that all questions during the endline can be used to estimate the persistent
indirect impacts of Cash-for-Work and Cash-for-Women’s work. We discuss this further in Section 4.
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Table 2: Template Timeline

Time Survey Reference Period Notes
Registration Month 0
Baseline Month 1 Month -5 - 0 Pre-intervention, post-sampling
Intervention start (Work) Month 2
Intervention start (Transfers) Month 3
Midline Month 4 Month 3 After transfers start, while work ongoing
Intervention end (Transfers) Month 5
Intervention end (Work) Month 5
Endline Month 8 Month 7 Reference period after work and transfers

Notes: The template timeline of key events associated with implementation and surveying are presented in
this table. Events occur at the start of each month in this stylized timeline.

2.2 Countries

The four countrires in this experiment are El Salvador, Haiti, Kenya, and Rwanda. In Section

2.2.1, we provide for each country a table with the experimental design, including number of

observations in each cell, with number of clusters in parentheses. In Section 2.2.2, we then

present additional details on sample selection and program implementation in each country,

and in Section 2.2.3 we present timelines for each country.

2.2.1 Experimental designs

El Salvador In El Salvador, the Food Assistance-for-Assets (FFA (Women)) program

includes a cash transfer conditional on participation in a community works program. All

participants are women. There is also an unconditional cash transfer (UCT (Men)) program

in which unconditional cash transfers are made to households; households select the recipient,

and in practice select almost exclusively male recipients. Random assignment will occur at

the site level (with each community corresponding to a single site).

Table 3: Experimental Design: El Salvador

Control 500 (25)
UCT (Men) 500 (25)
FFA (Women) 500 (25)

For our analysis, UCT (Men) is the “Cash-for-Work” arm, and FFA (Women) is the
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“Cash-for-Women’s work” arm. UCT (Men) does not have a work component, and implica-

tions of this for the analysis are discussed in Section 4.

Kenya In Kenya, the Food Assistance-for-Assets (FFA) program includes an unconditional

cash transfer and an asset transfer, with promotion of the livelihood tied to that asset. The

FFA (Women) program provides chickens (which only women traditionally raise in that

region), and the FFA (Men) program provides pasture seeds (which only men traditionally

raise in that region). Random assignment will occur at the site level (with each community

corresponding to a single site).

Table 4: Experimental Design: Kenya

Control 614 (25)
FFA (Men) 617 (25)
FFA (Women) 618 (25)

FFA (Men) is the “Cash-for-Work” arm, and FFA (Women) is the “Cash-for-Women’s

work” arm.

Rwanda In Rwanda, the Food Assistance-for-Assets (FFA) program includes a cash trans-

fer conditional on participating in a livelihoods program. FFA (Women) restricts to women

participants, while FFA (Mixed) does not make restrictions based on gender. Random

assignment will occur at the community level, with multiple communities per site, and ran-

domization is stratified at the site level.

Table 5: Experimental Design: Rwanda

Control 387 (26)
FFA (Mixed) 387 (26)
FFA (Women) 399 (26)

FFA (Mixed) is the “Cash-for-Work” arm, and FFA (Women) is the “Cash-for-Women’s

work” arm.
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Haiti In Haiti, the Food Assistance-for-Assets (FFA) program includes a cash transfer

conditional on participating in a livelihoods program. FFA (Women) restricts to women

participants, while FFA (Mixed) does not make restrictions based on gender. Random

assignment will occur at the community level, and randomization is stratified at the region

level.

Table 6: Experimental Design: Haiti

Control 328 (20)
FFA (Mixed) 431 (29)
FFA (Women) 425 (29)

2.2.2 Program details and sampling

We present key details of the programs across these four countries in Table 7, including

community and household selection (for both the program and survey samples) and details

of implementation of the Cash-for-Work and Cash-for-Women’s work arms. Households and

communities were selected for the program based on level vulnerability. Transfers tied to

FFA participation are typically between 100 and 200 USD PPP per month, and last for

between 2 and 3 months.

Table 7: Implementation summary

El Salvador Kenya Rwanda Haiti
Cash-for-Work

Description UCT (Men) FFA (Mixed) FFA (Men) FFA (Mixed)
Cash transfer total 300 USD 300 USD 60-90 USD 400 USD
(Duration) (3 months) (6 months) (2-3 months) (6 months)
Work requirement No Yes Yes Yes
Most common activities Training (Cattle) Land terracing Soil conservation

Marshland reclamation Reservoir construction

Cash-for-Women’s Work

Description FFA (Women) FFA (Women) FFA (Women) FFA (Women)
Cash transfer total 300 USD 300 USD 60-90 USD 400 USD
(Duration) (3 months) (6 months) (2-3 months) (6 months)
Work requirement Yes Yes Yes Yes
Most common activities Kitchen garden Training (Poultry) Land terracing Soil conservation

Cleaning public water sources Marshland reclamation Reservoir construction
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2.2.3 Timeline (Proposed timeline for completion of the study)

The timeline of implementation and surveys for each country is presented in Table 8, and

follows the generic timeline that is described in Section 2.1.

Table 8: Timeline

El Salvador Kenya Rwanda Haiti
Registration 2021/02 2021/12 2020/11 2023/04
Baseline 2021/02 2021/12 2020/12 2023/04
Intervention start (Work) 2021/04 2022/03 2021/02 2023/10
Intervention start (Transfers) 2021/04 2022/07 2021/03 2023/12
Midline 2021/05 2023/02 2021/03 2024/01
Intervention end (Transfers) 2021/06 2023/02 2021/06 2024/06
Intervention end (Work) 2021/11 2023/02 2021/06 2024/05
Endline 2021/12 2023/05 2022/02 2024/08

Notes: The timeline of key events associated with implementation and surveying are presented in this table.
Dates reported are the month during which each event began.

3 Data

3.1 Survey

In all countries, a woman selected as eligible to participate in the FFA program is the

primary respondent for the survey. Recall that sampled households have both a man and

a woman who would be eligible to participate in the FFA program. Many questions in the

survey will be asked about both this woman and this man. Some of these questions may be

relatively difficult for women to answer, such as questions on the men’s time use. Therefore,

in countries where it is feasible, the man who’s also eligible to participate (referred to as

“primary male decision maker”) will be surveyed on a reduced set of questions. When the

male respondent’s responses are used to construct an outcome, this is specified below. As

some of the questions are on sensitive topics that are strongly tied to gender, we use only

female enumerators where possible. All questions at midline and endline restrict reference

periods to a maximum of one month unless otherwise specified.
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All standardized indices below are constructed using inverse covariance weighting follow-

ing Anderson (2008). Questions that feed into outcomes indices for agency, attitudes, and

perceptions of norms will be coded so higher values correspond to women spending more

time in self-employment and salaried work and less time on household chores or so higher

values correspond to additional decision making authority for women. For all other questions

higher levels are coded naturally (consumption, earnings, time spent on specific activities or

at specific locations, locus of control, subjective well being, intimate partner violence).

3.1.1 Consumption

Questions Expenditures over a standard reference period for up to 10 goods are asked.

5 goods are selected as the goods that most strongly predict household consumption in a

household survey from the same context. 5 goods are selected as the goods that most strongly

predict women’s income, controlling for total household consumption, in a household survey

from the same context.9 Expenditures on education, expenditures on men’s clothing, and

expenditures on women’s clothing will be included in all countries.

Predicted household consumption Measured as predicted household consumption from

the household’s expenditures, with coefficients used for prediction estimated in a household

survey with a full consumption module from the same context.

Women preferred consumption Measured as predicted women’s earnings from the

household’s expenditures, controlling for assigned treatments.

3.1.2 Participation

Questions Households are asked about whether any household members participated in

WFP programs or received transfers from WFP programs in the previous 6 months for the

baseline survey, the minimum of the previous 6 months and the time since the baseline survey

9Additional details on the selection of goods are in Appendix B.
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for the midline survey, and the minimum of the previous 6 months and the time since 2 weeks

after the intervention was completed for the endline survey. Any participant is defined as

having any household member participate or receive transfers, and Woman participant is

defined as a female household member participating in the work component.

Outcomes Any participant, Woman participant.

3.1.3 Earnings and income

Questions Earnings for each household member are collected for the previous 6 months for

the baseline survey, the minimum of the previous 6 months and the time since the baseline

survey for the midline survey, and the minimum of the previous 6 months and the time since

2 weeks after the intervention was completed for the endline survey. Earnings are measured

as total earnings from WFP plus total earnings from other paid permanent and temporary

work.

For robustness, results instead measuring earnings by adding earnings from self-employment

(constructed as profits from income generating activities and businesses managed by that

household member), livestock (constructed as median daily wage times days of labor for la-

borers, and the maximum of 0 and cash profits net of household labor valued at the median

daily wage for managers), and agriculture (constructed as for livestock) will be presented in

an appendix.

Outcomes Women’s Earnings, Men’s Earnings.

3.1.4 Time use

Questions The female respondent is asked for a 48 hour recall of her activities over the

past two days, along with her activities over the most recent country-specific day of rest,

following the approach of the American Time Use Survey. When the primary male decision

maker in the household is available, he is asked about his activities over the past two days;
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when he is not, the female respondent is asked about his activities, and we will use the female

respondent’s report to construct the outcome for those household-survey rounds. We will

aggregate across activities by location (outside the home or inside the home) or by category

(working in self-employment, working for a salary, working on chores, leisure and sleep), with

WFP FFA work and other public works categorized as work for a salary.

Outcomes Time spent outside the home (men and women), time spent working in self-

employment (men and women), time spent working for a salary (men and women), time

spent working on chores (men and women).

3.1.5 Agency

Questions The female respondent is asked, relative to the primary male decision maker in

the household, how much her opinion would be considered in a series of decisions. These ques-

tions follow the DHS on consumption (“major household purchases”, “purchases from the

primary male decision maker’s income”, “purchases from the female respondent’s income”,

“the female respondent’s health care”), and include additional questions on decision making

over both men’s and women’s time in three productive activities (“work in self-employment”,

“work for a salary”, “work on household chores”).

Outcomes Standardized indices over agency over consumption, and agency over women’s

time use.

3.1.6 Attitudes

Questions (Attitudes towards time use) The female respondent is asked how much

time she should spend, relative to the primary male decision maker in the household, on the

three productive activities listed above.
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Questions (Attitudes towards agency) The female respondent is asked how much her

opinion should be considered, relative to the primary male decision maker in the household,

in the same set of decisions as the Agency questions.

Outcomes Standardized indices over women’s attitudes towards women’s time use, and

women’s attitudes towards women’s agency. In contexts where it is feasible to also survey

men, men’s attitudes towards women’s time use and men’s attitudes towards women’s agency

are included.

3.1.7 Perceptions of norms

Questions (Time use) The female respondent is asked how much time she believes

women, relative to men, in her community spend on three productive activities.

Questions (Agency) The female respondent is asked how much she believes the opinion

of women in her community would be considered, relative to primary male decision makers

in their households, on the same set of decisions as the Agency questions.

Questions (Attitudes) The female respondent is asked her beliefs about the attitudes of

people in her community. These questions mirror the above questions on attitudes towards

time use and attitudes towards agency.

Outcomes Standardized indices over perceptions of norms over women’s time use, percep-

tions of norms over women’s agency, perceptions of norms over attitudes towards women’s

time use, and perceptions of norms over attitudes towards women’s agency. In contexts

where it is feasible to also survey men, men’s perceptions of norms over women’s time use

and men’s perceptions of norms over women’s agency are included.
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3.1.8 Well being

Questions (Subjective well being) Modules to measure locus of control, psychosocial

well being, life satisfaction, and depression (PHQ9).

Questions (IPV) Questions from the DHS module on domestic violence are included,

with adaptation of questions based on Haushofer et al. (2019). At midline and endline, we

set the reference period for IPV at two months.

Outcomes Locus of control score. Standardized index over {affect, life satisfaction score,

PHQ9 score}. Standardized index over {standardized index of psychological abuse, stan-

dardized index of physical abuse, standardized index of sexual abuse}.

3.1.9 Outcomes for WFP M&E

In each country, standard indicators will be collected for WFP M&E. These will be used

exclusively for reports to WFP.

4 Analysis

4.1 Empirical Strategy

The main objective of the analysis is to estimate the impacts of women’s participation in

WFP FFA, adjusting for any household level impacts of participation in WFP FFA. To do

this, we use the fact that Cash-for-Work shifts program participation at the household level,

while Cash-for-Women’s work shifts both women’s participation in the program and program

participation at the household level.

When comparing estimates across contexts, it is necessary to perform some standardiza-

tion of effects. For example, Banerjee et al. (2015) report estimated effects on standardized

indices of all outcomes, with weights for the index calculated using the control group in
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the same country and time period. For all outcomes except consumption, earnings, and

time use, we will similarly standardize. For consumption and earnings, we will normalize

by monthly transfer size, and also report impacts normalized by total amount transferred in

the Appendix. For time use, we will leave outcomes as hours per day.

We estimate the following model in each country c and survey wave t. Letting Yhct be

outcome Y for household h in country c in survey wave t (0 for baseline, 1 for midline, and

2 for endline), we estimate the following two equations

Yhct = β1,ctCash-for-Women’s workhc + β2,ctCash-for-Workhc +X ′hc0γct + εhct (1)

where Xhc0 is a vector of controls which includes the value of the outcome of interest at

baseline and any stratifying variables used for randomization. The primary coefficient of

interest is β1,ct−β2,ct – the estimated impact of shifting household public works participation

from men to women through Cash-for-Women’s work. We are also interested in β1,ct+β2,ct
2

–

the estimated average impacts of public works participation.10

For inference, we will use robust variance covariance estimators clustering at the level

of randomization.11 Our primary outcomes of interest are presented in Table 9. Similar to

Banerjee et al. (2015), for each outcome we will present average coefficients across countries

using inverse variance weights, and report F-tests for equality of coefficients across countries.

We have 88 total outcomes of interest.

10In a previous version of this pre-analysis plan, we pre-specified an instrumental variable analysis with
“Any participant” and “Woman participant” as the endogenous variables. We moved away from this analysis
in response to observing midline first stage impacts in El Salvador and Rwanda – specifically, in Rwanda
there were small extensive margin changes in having a woman participate in public works in response to Cash-
for-Women’s work conditional on Cash-for-Work, but instead large intensive margin changes. We therefore
shifted our pre-specified analysis to intent-to-treat; our pre-specified control variables remain unchanged,
and we have added our first stage outcomes to our list of pre-specified outcome variables.

11In an appendix, we will present standard errors from either cluster robust variance covariance estimators
or randomization inference to test the robustness of our inference.
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Table 9: Pre-specified outcomes

Impacts of Impacts of
Targeting women Cash-for-Work

β1,ct − β2,ct β1,ct+β2,ct
2

Midline Endline Midline Endline
(1) (2) (3) (4)

Any participant X X X X
Woman participant X X X X
Predicted household consumption X X X X
Women preferred consumption X X X X
Men’s earnings X X X X
Women’s earnings X X X X
Time spent

outside the home (men) X X X X
outside the home (women) X X X X
working (self-employment, men) X X X X
working (self-employment, women) X X X X
working (salary, men) X X X X
working (salary, women) X X X X
working (chores, men) X X X X
working (chores, women) X X X X

Women’s agency over

consumption X X
women’s time use X X

Women’s attitudes towards

women’s time use X X
women’s agency X X

Men’s attitudes towards

women’s time use X X
women’s agency X X

Women’s perceptions of norms

Women’s time use X X
Women’s agency X X
Attitudes towards women’s time use X X
Attitudes towards women’s agency X X

Men’s perceptions of norms

Women’s time use X X
Women’s agency X X

Locus of control X X X X
Subjective well being X X X X
Intimate partner violence X X X X

Notes: Pre-specified outcomes are marked with an “X” and are summarised in this table. Columns (1)
and (2) are outcomes of Cash-for-Women’s work relative Cash-for-Work, as estimated in Equation 1 and 2.
Columns (3) and (4) are outcomes of Cash-for-Work and Cash-for-Women’s work on average, as estimated
in Equation 1 and 2.
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Before introducing additional specifications, we briefly discuss the interpretation of differ-

ences across countries in the impacts of Cash-for-Women’s work relative to Cash-for-Work

(β1,ct − β2,ct) and the impacts of Cash-for-Work and Cash-for-Women’s work on average

(β1,ct+β2,ct
2

). First, compliance may vary across countries – if Cash-for-Work and Cash-for-

Women’s work increase participation (extensive margin or intensive margin) by more in some

countries than in others, we should expect them to have larger impacts. Second, the char-

acteristics of participants may differ across countries, and these characteristics may drive

heterogeneity in program responses. These differences could be driven by differences be-

tween participants and targeted populations that vary across contexts, or differences in the

targeted population across contexts. Third, even conditional on participant characteristics,

program impacts may genuinely differ across countries. This may be due to differences in

the programs being implemented, or differences in the contexts themselves that affect the

impacts of the program, potentially mediated by program implementation. To partially ad-

dress this, we next allow program impacts to vary by characteristics of participants that are

likely to drive heterogeneity in responses. We therefore change our test of external validity

from testing whether impacts are equal across countries, to whether impacts conditional on

observable characteristics are equal across countries. We may therefore reject the null of

external validity in this test if either there are differences in unobservable characteristics of

participants across countries that drive heterogeneous impacts (with differences in compli-

ance as one potential channel), or if there are differences in the impact of the program in

different countries.

As described above, we therefore will conduct an analysis of heterogeneity. We estimate

Yhct = Cash-for-Women’s workhcW
′
hc0β1,ct + Cash-for-WorkhcW

′
hc0β2,ct

+W ′
hc0γ1,ct +X ′hc0γ2,ct + εhct

(2)

where W ′
hc0 is a vector including a constant and household characteristics for which hetero-

geneity is of interest. We report F-tests for the equality of β1,ct − β2,ct and β1,ct+β2,ct
2

across
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countries. Building on Wilke & Humphreys (2020), we interpret the F-tests as tests of the

null of external validity, as under this null the household characteristics Whc0 are sufficient

to explain heterogeneity in impacts of Cash-for-Women’s work conditional on Cash-for-Work

across contexts.12

We include 3 household characteristics in Whc for our analysis of heterogeneity. First, we

include a dummy that the female respondent was previously engaged in salaried work. We

would interpret larger impacts when female respondents were previously engaged in salaried

work as reflecting the relative importance of the intensive margin (increased earned income

conditional on any earned income) relative to the extensive margin (any earned income).

Second, we include the age gap between the woman and the primary male decision maker in

the household, that is the primary male decision maker’s age minus the female respondent’s

age. We would interpret larger impacts when the age gap is smaller as suggestive that

interventions directly targeting broad increases in women’s empowerment would complement

interventions to increase women’s participation in public works. Third, we include a dummy

for the presence of other women in the household. We would interpret larger impacts when

other women are present in the household as suggestive that within household within gender

substitution of tasks is a key mechanism through which women shift their time use.

In summary, this corresponds to three sets of tests for the 88 outcomes we specify —

a test of the null hypothesis that the average effect across contexts is 0, a test of the null

hypothesis that effects are identical across contexts, and a test of the null hypothesis that

effects are identical across contexts conditional on observable characteristics of households.

4.1.1 Attrition

For each regression and each country for our primary specification, we will test for differential

attrition and, for questions where men respond when present, differential attrition of male

respondents. When statistically significant attrition is present for a given country and a

12In supplementary analysis we will also report the cross country averages of β1,ct − β2,ct and
β1,ct+β2,ct

2 .
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given outcome, we will estimate Lee (2009) Bounds for the reduced form for each country for

that outcome, and report the average upper bound and average lower bound in robustness.

4.2 Power calculations

For power calculations, we estimate statistical power for coefficients from the specification

Yhc1 = α + δ1cCash-for-Women’s workhc + δ2cCash-for-workhc + εRFhc1

where for convenience we ignore the presence of controls (yielding modestly conservative

power calculations). We consider power for δ1c − δ2c, the effect of Cash-for-Women’s work

relative to Cash-for-Work at midline, and for δ1c+δ2c
2

, the average effect of Cash-for-Work and

Cash-for-Women’s work. Calculated minimum detectable effects and expected effect sizes

are presented in Table 10, along with country and estimating equation specific assumptions.

All other assumptions and the details of the calculations are discussed below.

Table 10: Power calculations

El Salvador Kenya Rwanda Haiti
Average effect

Number of observations 1500 1849 1173 1184
Number of clusters 75 75 78 78
Share treated 0.67 0.67 0.67 0.74
MDE 0.099 0.094 0.104 0.112
Anticipated take-up 0.9 0.7 0.9 0.7
Transfer size 0.3 0.34 0.5 0.63
Expected effect 0.180 0.159 0.302 0.295

Cash-for-Women’s work relative to Cash-for-Work

Number of observations 1000 1235 786 856
Number of clusters 50 50 52 58
Share treated 0.5 0.5 0.5 0.5
MDE 0.344 0.327 0.363 0.346
Anticipated take-up 0.9 0.5 0.6 0.4
Transfer size 0.3 0.34 0.5 0.63
Expected effect 0.181 0.114 0.201 0.169

For the first power calculation, we use Women preferred consumption as an outcome,
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as it can be calculated in any household survey. For the second power calculation, we

use Predicted household consumption. We use the 2015/16 Kenya Integrated Household

Budget Survey for these calculations, restricting to rural poor households, consistent with

the typical households targeted by WFP CFA programs. We apply the standard formula for

the minimum detectable effect, MDE = σε(z0.8 + z0.975)
√

1+ρ(m−1)
NP (1−P )

, where σε is the standard

deviation of the outcome, z0.8+z0.975 = 2.80 is the sum of the two z-scores, ρ is the intracluster

correlation, m is the number of observations per cluster, N is the number of observations,

and P is the share of observations assigned to treatment. We set ρ = 0.05 for all calculations.

N and P will both vary across the two reduced forms, as power for the effect of Cash-for-

Women’s work conditional on being treated depends on the number of treated households,

and the share of treated households who receive Cash-for-Women’s work.

To calculate σε for Predicted household consumption, we first select via LASSO the 5

goods that best predict household consumption, controlling for village fixed effects and num-

ber of women, men, and children under the ages of 2, 5, 10, and 16 in the household. We

assume Predicted household consumption is a surrogate for household consumption in the

language of Athey et al. (2016). We derive power under their worst case bounds when surro-

gacy is violated: doing so is equivalent to scaling σε by 1/R2, where R2 is from a regression

of residualized Predicted household consumption on residualized household consumption.13

To construct a single measure we can use across contexts, we normalize by average household

consumption. Lastly, we replicate this exercise for Women preferred consumption by assum-

ing it is a surrogate for women’s income, and we also include controls for total household

consumption and total household income. This calculation yields σε = 0.46 for Predicted

household consumption and σε = 1.39 for Women preferred consumption.

To calculate our expected effect size for each analysis, we focus on effects during the

midline survey. For household consumption as an outcome of pooled treatment, we first apply

a marginal propensity to consume from cash transfers of 0.67, estimated based on Haushofer

13This R2 is biased upward as we do not do any cross validation to correct for selecting the goods in the
same sample that we estimate the R2, which causes us to overestimate power.
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& Shapiro (2016). We then multiply this by the share of households anticipated to take

up the intervention, and the monthly transfer size relative to average monthly household

consumption. For women’s income as an outcome of Cash-for-Women’s work conditional

on being treated, we continue to apply a marginal propensity to consume of 0.67.14 We

then multiply this by take-up, which is now the share of participating households who shift

from male to female participants in response to Cash-for-Women’s work,15 and the monthly

transfer size relative to average monthly household consumption.

Summarizing Table 10, we are powered to detect the average effect of Cash-for-Work

and Cash-for-Women’s work in each country. We are underpowered to detect the effect of

Cash-for-Women’s work relative to Cash-for-Work in any individual country. However, we

are powered to detect the effect of Cash-for-Women’s work relative to Cash-for-Work in the

cross-country analysis (heuristically, the cross-country MDE is inversely proportional to the

square root of the number of countries), highlighting the value of the cross-country analysis.

4.3 Results

In Figure 1, we lay out a theory of change for the intervention based on the context to guide

our discussion of the results, with arrows communicating directions of causality. We use this

theory of change to guide our analysis described in Section 4.1, including both our primary

analysis and analysis of heterogeneity. We focus on the impacts of women’s participation in

public works estimated in Equation 1, as the impacts of household participation in public

works are well established. Figure 1a shows short run effects of women’s participation in

public works (corresponding to outcomes in the midline survey), Figure 1b shows medium run

effects of women’s participation in public works (corresponding to outcomes in the endline

survey), while Figure 1c shows which outcomes in Table 9 correspond to which nodes of the

14Although this is an income measure, it is predicted from consumption goods in a cross section where
marginal propensity to consume is likely closer to 1.

15Formally, this is the share of households with female participants minus the share of households with
male participants in Cash-for-Women’s work, minus the share of households with female participants minus
the share of households with male participants in Cash-for-Work, all divided by 2.
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theory of change.

Figure 1: Theory of change

(a) Theory of change: Short run

(b) Theory of change: Medium run

(c) Outcomes

Perceptions of norms Attitudes Agency

Women’s PoN, women’s time use Women’s attitudes, women’s time use Consumption
Women’s PoN, women’s agency Women’s attitudes, women’s agency Women’s time use
Women’s PoN, attitudes, women’s time use Men’s attitudes, women’s time use
Women’s PoN, attitudes, women’s agency Men’s attitudes, women’s agency
Men’s PoN, women’s time use
Men’s PoN, women’s agency

Time use Earnings Consumption Well being

Women, outside the home Women’s HH, predicted Locus of control
Women, self-employment Men’s Women preferred consumption Subjective well being
Women, salaried IPV
Women, chores
Men, outside the home
Men, self-employment
Men, salaried
Men, chores

First, in Figure 1a, impacts of women’s participation in public works enter through the
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household’s earnings and time use. Solid lines trace out the direct impacts of these changes

in the theory of change, while dotted lines trace out secondary impacts. To see how this

theory of change guides the discussion, suppose we saw that women’s participation in public

works shifted only agency, time use, earnings, and consumption. We would conclude that

impacts on agency were caused by changes in earnings and time use. However, impacts on

consumption would be interpreted as driven by some combination of direct effects of changes

in earnings and time use, and indirect effects through changes in agency. Alternatively,

suppose we saw that women’s participation in public works shifted only attitudes, time use,

earnings, and consumption. We would then conclude that our evidence is consistent with

impacts on consumption caused only by changes in earnings, as we failed to find evidence of

shifts in any other upstream outcomes that might cause changes in consumption.

Second, in Figure 1b, we assume that any long run impacts of women’s participation

in public works would occur through long run changes in perceptions of norms, attitudes,

and agency. Now, suppose we saw long run changes in attitudes and time use. We would

conclude that the impacts on time use were driven by persistent changes in attitudes, as

opposed to changes in perceptions of norms or agency. Alternatively, suppose we saw long

run changes in attitudes, agency, and time use. We would conclude that changes in time

use were driven by either persistent changes in attitudes or agency (or both), but changes in

either attitudes or agency could also be caused contemporaneously by the changes in time

use.

Lastly, in Figure 1c, each node of the theory of change is tied to multiple outcomes. For

Perceptions of Norms, Attitudes, and Agency, we do not expect changes in every outcomes

to plausibly affect every downstream outcome. To enumerate these:

1. “Perceptions of Norms” would only affect attitudes and the associated activity. For

instance, “Perceptions of Norms, Attitudes, Women’s Agency” and “Perceptions of

Norms, Women’s Agency” would only affect “Attitudes, Women’s Agency” and “Agency”

directly.
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2. “Attitudes” would only affect well being and the associated activity directly. For

instance, “Attitudes, Women’s Time Use” would only affect “Well being” and “Time

use” directly.

3. “Agency over Consumption” would only affect “Well being” and “Women’s earnings,

predicted” directly, while “Agency over Time Use” would only affect “Well being” and

“Time Use” directly.
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Bursztyn, L., González, A. L., & Yanagizawa-Drott, D. (2018). Misperceived social norms:

Female labor force participation in saudi arabia. (24736).

Dhar, D., Jain, T., & Jayachandran, S. (2018). Reshaping Adolescents’ Gender Attitudes:

Evidence from a School-Based Experiment in India. Working Paper 25331, National Bu-

reau of Economic Research.

Duflo, E. (2000). Grandmothers and Granddaughters: Old Age Pension and Intra-household

Allocation in South Africa. Working Paper 8061, National Bureau of Economic Research.

Field, E., Pande, R., Rigol, N., Schaner, S., & Moore, C. T. (forthcoming). On her own

account: How strengthening women’s financial control affects labor supply and gender

norms. The American Economic Review.

31



Folke, O. & Rickne, J. (2020). All the single ladies: Job promotions and the durability of

marriage. American Economic Journal: Applied Economics, 12(1), 260–87.

Gazeaud, J., Mvukiyehe, E., & Sterck, O. (2019). Cash transfers and migration: Theory and

evidence from a randomized controlled trial.

Goldin, C. & Olivetti, C. (2013). Shocking labor supply: A reassessment of the role of world

war ii on women’s labor supply. American Economic Review, 103(3), 257–62.

Haushofer, J., Ringdal, C., Shapiro, J. P., & Wang, X. Y. (2019). Income Changes and Inti-

mate Partner Violence: Evidence from Unconditional Cash Transfers in Kenya. Working

Paper 25627, National Bureau of Economic Research.

Haushofer, J. & Shapiro, J. (2016). The short-term impact of unconditional cash transfers

to the poor: Experimental evidence from kenya. The Quarterly Journal of Economics,

131(4), 1973–2042.

Hochschild, A. & Machung, A. (2012). The second shift: Working families and the revolution

at home. Penguin.

Imbert, C. & Papp, J. (2015). Labor market effects of social programs: Evidence from india’s

employment guarantee. American Economic Journal: Applied Economics, 7(2), 233–63.

Jayachandran, S. (2015). The roots of gender inequality in developing countries. Annual

Review of Economics, 7(1), 63–88.

Jayachandran, S. (2019). Social norms as a barrier to women’s employment in developing

countries.

Lee, D. S. (2009). Training, wages, and sample selection: Estimating sharp bounds on

treatment effects. The Review of Economic Studies, 76(3), 1071–1102.

Lundberg, S. & Pollak, R. A. (1993). Separate spheres bargaining and the marriage market.

Journal of political Economy, 101(6), 988–1010.

32



Lundberg, S. J., Pollak, R. A., & Wales, T. J. (1997). Do husbands and wives pool their

resources? evidence from the united kingdom child benefit. Journal of Human resources,

(pp. 463–480).

McKelway, M. (2019). Vicious and virtuous cycles: Self-efficacy and employment of women

in india.

Thomas, D. (1990). Intra-household resource allocation: An inferential approach. Journal

of human resources, (pp. 635–664).

Wilke, A. M. & Humphreys, M. (2020). Field experiments, theory, and external validity.

In L. Curini & R. Franzese (Eds.), The SAGE Handbook of Research Methods in Political

Science and International Relations. Oxford University Press.

33



appendix

Appendix A Administrative information

Appendix A.1 Confirmation of ethics approval

This study was approved by Solutions IRB (2020/07/27).

Appendix A.2 Status of funding

This research benefits from generous funding from the Office of Evaluation of the World

Food Programme.

Appendix A.3 Conflicts of interest

Balantrapu, Christian, Dinarte, Jeong, Kelley, Kondylis, Lane, and Loeser have no conflicts

of interest to declare. Dunsch and Heirman are employed at WFP’s independent Office of

Evaluation. The WFP Office of Evaluation is independent of WFP Management and has a

a track record of publishing positive and negative findings, and evaluators (including PIs)

at WFP Office of Evaluation cannot be involved in the management or implementation of

WFP programs, or have any vested interests the results of evaluations.

Appendix A.4 Acknowledgements

This design benefited from comments from Macartan Humphreys, Sarah Khan, Jeremy Ma-

gruder, and two anonymous reviewers. This research benefits from generous funding from

the Office of Evaluation of the World Food Programme. We thank Saahil Karpe and Kristen

McCollum for superb research coordination. Rasha Absi, Sylvia Cesar, Marc Andrea Fior-

ina, Mariachiara Iannuzzi, Eric Jospe, Edwin Kasila, Miguel Melendez, and Camila Ramirez

provided excellent research assistance. Finally, we thank the management and technical staff

at WFP Country Offices for being outstanding research partners. This study was approved

by Solutions IRB (2020/07/27), and was registered in the AEA RCT Registry (AEARCTR-

1



appendix

0005933) prior to collection of outcome data. The views expressed do not reflect the views

of the World Bank nor the World Food Programme. All errors are our own.

Appendix B Selection of goods for consumption mod-

ule

The analysis in Section 4 specifies two consumption outcomes – household consumption

and women preferred consumption. To avoid doing a full consumption module, before each

baseline we identified goods in each country that strongly predict household consumption

and women’s income. For each country, we used the full set of consumption expenditure

goods available in the most recent nationally representative household survey with a full

consumption module; the survey used is reported in Table A1. The analysis below restricted

to a sample of households likely to be comparable to targeted beneficiaries of FFA, with

details on the sample reported in Table A1.

For household consumption, in each country we first identified 5 goods that most strongly

predicted household consumption. Let y⊥i denote nominal annualized consumption of house-

hold i, demeaned and standardized, and let x⊥i denote the vector of demeaned and stan-

dardized expenditures on each good of household i. We demeaned by regression on a vector

of controls for household composition and enumeration area dummies.16 We then estimated

Equation A1 by LASSO using the R package glmnet.

y⊥i = x⊥Ti β + ε⊥i (A1)

We adjusted the regularization parameter until at least 5 goods were selected; these goods

are reported in Table A1. Next, let yi denote nominal annualized consumption of household

i, and x∗i denote nominal annualized expenditure of household i on the selected 5 goods. As

16In El Salvador and Rwanda, controls were number of women and number of men in the household,
number of household members under 2, 5, 10, and 16, and enumeration area fixed effects.

2



appendix

a final step, to generate our measure of predicted consumption, we then estimate in the same

household survey

yi = α + x∗Ti β
∗ + εi (A2)

We reported the estimated coefficient β∗ in Table A1, along with the R2 from this regression.

To construct predicted household consumption in each survey wave, we will simply use x∗Ti β̂
∗

(omitting the constant), which we use as an outcome. Following Athey et al. (2016), in

order to interpret estimated impacts on x∗Ti β̂
∗, we assume that the distribution of household

consumption conditional on consumption on the 5 selected goods is the same in the nationally

representative household survey and conditional on treatment status in our household survey

(“comparability”). To ensure comparability, the description of each consumption good and

the question closely followed the consumption module from the nationally representative

household survey. Under this assumption, unobserved impacts on household consumption are

bounded between 1 and 1/R2 times as large as impacts on predicted household consumption

x∗Ti β̂
∗. We typically find R2 ≈ 0.5, so these bounds are relatively tight.

Table A1: Consumption module good selection

El Salvador Haiti Kenya Rwanda
Survey ENIGH (2006) ECVMAS (2012) KIHBS (2015-2016) EICV5 (2016-2017)
Sample restrictions Rural ≤30th %tile cons/cap Rural, ≤30th %tile Rural, Outside Kigali,

real cons./aeu Ubudehe 1 or 2
Predicted household consumption

R2 0.54 0.65 0.63 0.50
Goods (Coefficient) Clothing17 (3.56) Ail (9.38) Educational expenditures (0.960) Educational expenditures (1.83)

Soft drinks (3.84) Huile, beurre et graisse (3.43) Airtime (1.46) Airtime (9.72)
Airtime (7.67) Livres et fournitures scolaires (7.44) Sugar (2.83) Women’s footwear (24.9)
Hygiene (5.23) Pain (2.27) White bread (4.76) Women’s tailoring (41.3)

Beef (9.04) Pois (1.62) Tomatoes (8.00) Beauty and cosmetic products (20.9)
Savon ak pwodui pou lave ak fè (2.59)

Sucre/Miel (2.36)
Women preferred consumption

Goods Utensils Salè domestik (bòn, gason, gas Educational expenditures Women’s footwear
Airtime Boissons non alcoolisées Airtime Men’s footwear
Tools Maggi Cocoa and cocoa products Health insurance

Mandarin oranges Hotel and restaurant prepared food Men’s haircut
Sweet corn Pili pili
Medicine

Medical services
Other selected goods

Goods Men’s clothing Men’s clothing Men’s clothing
Women’s clothing Women’s clothing Women’s clothing

Educational expenditures Educational expenditures

For women preferred consumption, in each country we first identified 5 goods that most

strongly predicted women’s income. Let y⊥i denote nominal annualized women’s income of

household i, demeaned and standardized, and let x⊥i denote the vector of demeaned and
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standardized expenditures on each good of household i. Income by household member was

constructed using all questions on earnings from the household roster. We demeaned by

regression on a vector of controls for household composition, household income and con-

sumption, and enumeration area dummies.18 We then estimated Equation A3 by LASSO

using the R package glmnet.

y⊥i = x⊥Ti β + εi (A3)

We adjusted the regularization parameter until at least 5 goods were selected; these goods

are reported in Table A1. As a last step, we excluded goods that did not have statistically

significant coefficients in an OLS regression clustering at the enumeration area. To construct

women preferred consumption, we will estimate Equation A3 by OLS in each survey wave in

each country using all 10 selected goods, and use predicted women’s income as the outcome.

Lastly, in addition to the goods selected above, we included educational expenditures,

one item of men’s clothing, and a comparable item of women’s clothing in each survey. These

additional goods are listed in Table A1.

18In Rwanda, controls were number of women and number of men in the household, number of household
members under 2, 5, 10, and 16, household consumption and household income, and enumeration area fixed
effects.
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