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Abstract

The choice of project type under the decentralized Community Driven Development

approach encompasses a decision not only between di�erent kinds of public goods, but

also about the distribution of labor incomes across the working age population during

the construction phase, with skill-intensive projects generating highly paid employ-

ment for a portion of the workforce. We �nd that the skill-intensity of selected projects

in Yemen's Labor Intensive Work Program (LIWP) increased sharply at the time of

the economic crisis of 2011. We interpret this heightened preference for skill-intensive

projects as a re�ection of the changing age composition of the community's male popula-

tion due to increased out-migration by unskilled young men and decreased employment

opportunities for older skilled workers in the construction sector. This response of

project choice to the changing demographic composition of the community reduced the

progressive value of LIWP labor incomes and increased the regressive bias in public

goods bene�ts.
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1 Introduction

Community driven development (CDD) projects are characterized by a participatory decision

making process for the choice of investments in local public goods, typically done in open

village meetings. This is expected to empower marginal community members and ensure

that projects respond to their needs (Mansuri and Rao, 2012).

Yemen's Labor Intensive Works Program (LIWP) is a cash-for-work rural employment

program run by the Yemen Social Fund for Development (SFD) in poor communities. A

hallmark of SFD's management of LIWP is the engagement of community members in the

choice of local projects to be funded such as repairing roads, clearing land, and constructing

rainwater harvesting systems following a CDD approach. Through these projects, LIWP

provides short-term work opportunities, with varying skill mix depending on the project.

The selection of projects thus implies a choice over both a public good (direct bene�ts from

the selected project) and a private good (labor income for di�erent labor skills).

Analysis of project choice under the CDD approach has typically been in terms of the

di�erential bene�ts derived from the public goods delivered by the project across the popu-

lation. Since di�erent groups in the community have di�erent preferences over this possible

set of public goods, the �nal community project choice can reveal how project bene�ts are

distributed in the community (Foster and Rosenzweig (2001); Araujo et al. (2008); Labonne

and Chase (2009); Olken (2010); Sheely (2015)).

In our analysis, we look at a neglected source of heterogenous preferences over projects:

the distribution of labor incomes across skills for the work needed by a particular project. In a

typical context of poverty and hunger, the immediate labor incomes derived from employment

in the construction phase of projects may well dominate over the future bene�ts of public

goods services in the choice of projects using a CDD approach.

In this paper, we show that the choice of local public good to be constructed re�ects

the demand for labor income implied by the community's demographic composition. This

is done by identifying the impact of the 2011 crisis on the planned share of female jobs in

the selected projects, 1 and showing that this impact can be interpreted as the e�ect of

the change of demographic composition on the skill intensity of the selected project. The

1The planned share of female jobs is estimated ex-ante by the SFD based on the tasks needed to complete
the project. Since female labor is always unskilled, this is also an indication of the unskilled labor intensity
of a project and is useful for our analysis as it is recorded in all project descriptions.
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main bene�ciaries of allowing project choice to �exibly respond in this way are households

contributing skilled labor. We then show that despite a choice of skilled intensive projects,

LIWP induced a reduction in income inequality. This is identi�ed in a subset of communities

that participated in a randomized assignment of LIWP. We interpret this result by observing

that skilled labor households compensated higher wages by a lower labor supply. Finally,

we present suggestive evidence that projects that deliver immediate labor income bene�ts to

high skilled workers o�er direct public good bene�ts that are more regressively distributed.

In a recent paper on the role of ethnic politics in community decision-making, Munshi

and Rosenzweig (2015) similarly recognize this duality of public and private goods in the

incidence of bene�ts from di�erent types of social programs across ethnic groups within the

community. Minority ethnic groups su�er from the unfair allocation of the private good,

but bene�t from the larger delivery of public goods obtained by a stronger dominant group.

We discover something similar here in the di�erentiated interests of community members for

employment bene�ts by gender and age, as opposed to ethnic lines.

Whether one considers the type of public goods or the distribution of labor income, the

degree to which project choices re�ect preferences of a particular group has been used as an

indicator of that group's ability to in�uence the decision making process. Using a detailed

census on households, Baird, McIntosh, and Özler (2013) showed that in a Social Fund

program in Tanzania structured similarly to LIWP, households that had attended village

meetings in the past three months (slightly less than half of all households) were more likely

to bene�t from the program, with the result that village elites bene�tted disproportionately.

In contrast, more explicitly democratic rules rather than consensus based decision-making

have been found to reduce the element of elite capture. Using natural variation in the rate of

administrative reforms, Foster and Rosenzweig (2001) showed that increasing democracy in

India shifted project choice towards projects favored by the poor. In the context we examine

here, decision making is consensus based, but traditional elite could reasonably have been

expected to control the outcomes. In spite of this, our �ndings show that heterogeneity in

the demographic composition of the communities is re�ected in the project choices.

On the other hands, elite dominance in the community decision-making process does

not necessarily imply that decisions are unre�ective of broader community preferences. For

example, Dasgupta and Beard (2007) and Kyamusugulwa and Hilhorst (2015) describe case

studies where community members generally report satisfaction with the choices of elite
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decision makers. Similarly, Fritzen (2007) �nds that accountability mechanisms matter more

than elite dominance of boards in determining how well poor were targeted. The distinction

in the literature between elite capture and elite control points to the fact decision makers

are subject to con�icting pressures from self-interest and community accountability. In this

paper, we add the additional nuance that the relative incentive to capture project bene�ts

can change over time as a result of external economic conditions.

In the LIWP program, possible projects vary in the degree of skill intensity needed for

their construction phase. Using a combination of administrative data and household surveys,

we show that the selected project skill intensity is correlated with the age composition of

the community's male population, with a higher share of middle-aged men corresponding to

more skill intensive project choice. We also �nd that the March 2011 economic crisis led

to an increase in the skill intensity of selected projects, as it both increased the share of

middle-aged men in all communities via the out-migration of younger men and increased the

probability that middle-aged men would be interested in participating in the program.

The increase in skill-intensity of projects may appear at �rst glance to be an instance of

elite capture. However, the incidence of the welfare gains is more complex. Skilled workers

belonged to households with higher baseline income than households with unskilled workers.

However, even in communities with high skill intensity projects, the overall impact of the

LIWP intervention was to reduce income inequality. This is explained by households with

skilled workers increasing days worked during the LIWP intervention by less than households

with only unskilled workers, so that total income gains were lower in spite of the higher wages

for skilled workers.

To develop these results, the paper proceeds as follows. In section 2, we describe the

nature of the LIWP program. The data are presented in section 3. Following an event

analysis approach to establish causality, in section 4, we present our main result- the negative

e�ect of the 2011 economic crisis on the planned female job share in projects selected by

communities. In section 5, we provide an interpretation of the observed drop in female share

as the result of an increase in the relative supply of skilled to unskilled workers among men

following the crisis of 2011. Inducing a larger weight to older men relative to younger men,

the crisis led to a demand for projects with skilled jobs, which happen to also have a lower

share of female job. In section 6, we assess the welfare e�ects from the switch to more

skill-intensive projects across income groups in the community. Section 7 concludes with
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implications for the choice of projects under the CDD approach.

2 Characteristics of the LIWP Intervention

Yemen's SFD was established in 1997 as an autonomous public institution to support a vari-

ety of local development projects funded by external donors, most particularly in education,

water, health, and infrastructure. SFD designed LIWP in 2008 in response to the hardships

created by world food price increases. The program was rapidly scaled up, representing

30% of SFD funds in 2011-2015 (Al-Iryani, de Janvry, and Sadoulet, 2015). The LIWP

intervention is designed as a �twin-track� approach, transferring cash to poor communities

in the short-term through a workfare program while providing communities with a chance

to invest in public infrastructure and achieve higher autonomous incomes in the long-term

(World Bank, 2012). Communities targeted by the program are requested to design a project

consisting of one to three public goods to be constructed with labor supplied by community

members and paid for by the program. The project funding is scaled to provide an average

of 115 days of work per intended participating household in each community. As typical

of workfare programs (Besley and Coate, 1992), actual participation is endogenous and de-

signed to be self-selecting of the poor through setting a relatively low wage for unskilled

labor (Christian et al., 2013).

The LIWP intervention is implemented locally by SFD sta� and consultants at nine

branch o�ces for di�erent regions of the country. There was no administrative structure

in Yemen at the community level until local councils were created in 2001, still with rather

limited authority. The most powerful organization at the local level continues to be the

tribe with a strongly authoritarian and patriarchal decision making process (Baas and Ali,

2005). SFD thus had to create a mechanism for deliberation and participatory decision-

making. SFD consultants �rst organize a community meeting to introduce the program.

This is followed by one week of awareness campaign about SFD objectives and standards, and

assessment by SFD consultants of the size of the potential workforce. By the end of the week,

SFD consultants have usually identi�ed a short list of feasible projects. Another general

meeting is held at which the community decides on the prioritization of these proposed

projects. There is often vigorous discussion about the relative bene�ts of di�erent projects

along with calls for the community to come to consensus, because community members know
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that SFD projects can be canceled if disagreements persist. It is very rare for the �nal decision

to be made by a formal vote. After prioritization is achieved, the SFD's local branch o�ce

sends o�cers to do an economic and technical evaluation of the proposed projects. The �nal

intervention includes at least the top choice of the community, with lower ranked projects

added as permitted by funding.

Due to conservative gender norms in Yemen, in the LIWP program village meetings men

and women generally deliberate and recommend separately, though a single village consensus

choice is reported back to the SFD by the LIWP consultants moderating the meetings.2 In

consequence of this gender segregated process, the relative sizes of the men's and women's

groups are less likely to matter than the internal composition of the two groups. Because

women rarely leave the community, it is the size and age composition of the men's group

that tends to �uctuate with external events.

Original preferences from community members for a project are often not realistic due to

being overly capital intensive or only providing private bene�ts. SFD standards for projects

require that at least 70% of the bene�ts of project infrastructure must go to the community

as a whole. The project must also be technically feasible using mostly unskilled labor and not

harm the natural environment. There is not a strict menu of possible projects, but in practice

the projects proposed generally fall into categories with which SFD had past experience.

Most projects have multiple components. We broadly categorize project components as

land, water, road, and sanitation projects. Land projects include terrace rehabilitation, �ood

protection, clearing invasive plants, and reforestation. Water projects include digging wells,

constructing rainwater harvesting schemes, and building large cisterns for water storage.

Finally, road projects involve construction or repair of rural roads connecting the village to

larger roads and local markets.

LIWP regulations require that unskilled labor be only drawn from the local community

since the program was intended to provide jobs for underemployed labor, while skilled labor

is considered a complementary input that could be drawn from outside the community if

necessary. For this reason, the skill intensity of the project can be considered as a free choice

by the community, rather than constrained by skilled labor supply.

2Based on conservations with LIWP consultants, there is no standard procedure for reconciling the desires
of the men's meeting and the women's meeting in the case where they di�er. Consultants recalled cases in
which this occurred, but said that with further conversation in the meetings, one of the viewpoints carried
the day because there was so much pressure for a single consensus.
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Wages paid in the LIWP program are based on piece rates for di�erent tasks. Wages are

signi�cantly higher for skilled work, and the distribution of wages across households during

the intervention is very much a�ected by the skill-intensity of the projects. The median daily

wages reported in the household sample were 2124 riyals ($10) for skilled work and 1200 riyals

($5.66) for unskilled work. Skilled job include tasks such as cutting and shaping stones,

construction, or supervising others. Unskilled jobs include digging sand or dirt, carrying

materials, plant clearing, and splashing concrete with water (a work site preparation job

given to women). Di�erent projects naturally require a di�erent skill composition. Clearing

land of invasive cacti, for example, is a task that can be performed by women with minimal

training and simple tools. Road projects, by contrast, necessarily involve skilled tasks such

as cutting and shaping stones.

3 Data

Our analysis uses administrative data on 477 community interventions with start dates in

2008-2013. For each intervention, we have information on the budget, description of project

components, start and end dates, planned number and gender of jobs created (but not

their skill requirement), and actual number and gender of participants. Table 2 shows the

distribution of project types in our sample, as categorized by the main component. For a

subset of this data �167 interventions with start dates in 2010-2012� we additionally have

administrative data on total wages paid to each participating household and whether these

wages were for skilled or unskilled jobs within the project. A limitation of these wage data is

that they were recorded at the household level, so the work completed by unskilled and skilled

members within the same household cannot be distinguished. We designate a household as a

skilled household if any of its members participated in a project skilled job, and as unskilled

otherwise. There is considerable heterogeneity in the relative participation of skills and

genders within project type. In the remainder of the paper, we will therefore characterize

projects directly by their speci�c labor composition rather than their broad type.

Additionally, for a small number of LIWP interventions, we have detailed household

survey information for 12 randomly selected households in May 2010 and November 2011.

These interventions were part of a randomized impact evaluation of LIWP. The original

sample size for this RCT was 119 communities, but due to con�icts and �ooding there was
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substantial attrition at the community level. The �nal sample includes 84 communities.

Imperfect compliance was also an issue. Of the 40 assigned treatment communities, 2 were

found at the 2011 survey time to have not had a LIWP intervention, while of the 44 assigned

control communities, 6 were found to have had a LIWP intervention. We will use the terms

LIWP/non-LIWP communities when referring to the de-facto participation in LIWP (44

LIWP and 40 non-LIWP communities, respectively), and treatment/control communities

when referring to the randomized assignment (40 treatment and 44 control communities).3

The total number of households surveyed is 1004. In treatment communities, 526 house-

holds were surveyed in 2010, of which 493 were successfully resurveyed in November 2011,

with the remainder replaced by other randomly sampled households.4

Relevant data collected by the household survey includes questions on the type of jobs

held in the past month by all household members and total wage income from these jobs. Jobs

are described both in terms of the type of employment (self-employment, private, public, or

the LIWP intervention), the sector (agriculture, construction, or other). For temporary jobs

provided by the LIWP intervention, the survey asked about tasks performed and whether

or not the job is considered to be skilled. The survey also includes information on housing

characteristics, children's education level, and ownership of durable goods which was used to

create a proxy score for household wealth level via a formula that SFD has used elsewhere

for targeting purposes. Households in treatment communities were additionally asked about

their perceptions of the LIWP intervention and whether they would directly bene�t from the

infrastructure constructed. Table 1 shows characteristics of the communities targeted by the

LIWP intervention. Average household size is approximately 7.5 and average reported wage

income is about 34 thousand riyals or about $160 per month. The magnitude of other, non-

wage income is not measured, but a relatively small share of households reported receiving

3Christian et al. (2013) show that communities that switched assignment did not signi�cantly di�er from
other communities on observables, and impact results did not signi�cantly change by instrumenting actual
treatment with treatment assignment. In any case, we only use the RCT feature of the sample to measure the
impact of LIWP on within village inequality and use the treatment assignment (section 6.1). The rest of this
paper focuses on the e�ect of the crisis within LIWP operation, and use these data to establish regularities
either within LIWP or within non-LIWP communities. We considered the possibility of using the RCT
feature of the sample to directly estimate the causal impact of the crisis on project selection, however, there
is a very high rate of attrition among control communities after the expost survey which leaves us with an
insu�cient and likely biased sample.

4Analysis of attrition shows no selection on the many observables we have. We can thus consider the
sample with replacement as a random sample of households.
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any income from self-employment, property rental, charity, or remittances. Agriculture

in Yemen is mostly low productivity and not a major contributor to household income.5

Excluding agricultural work on their own land, about 70% of males ages 16-60 worked in

the past year, and most of the reported work was in seasonal and temporary jobs, indicating

the existence of excess labor supply which could be mobilized by LIWP. Females labor force

participation is especially low (about 14% excluding household agricultural production) due

to cultural constraints. About 14% of households self-reported food insecurity during the past

month, and even among households that had su�cient calorie consumption, dietary quality

is low with reliance on imported staple grains. The lack of water storage infrastructure is

seen in the average of 5 months per year of insu�cient access to water, while average fetching

time to get water was 43 minutes per day in the rainy season and 88 minutes per day in the

dry season. Road infrastructure is also poor, increasing both the time (average of 1.5 hours)

and cost (average of 277 riyal) of travel to the nearest market.

While Yemen's recent history has been chronically turbulent, over the period for which

this paper examines LIWP project choice (2008-2013), 2011 stands out as a period of acute

political and economic crisis. Former president Ali Abdullah Saleh had held onto power for

over 30 years by skillfully managing tribal alliances when Arab Spring-style mass protests

demanding his departure began in January 2011. Saleh's government responded to the

protestors with force and declared a state of emergency in late March. Powerful tribal leader

Sheikh Sadiq Al-Ahmar declared his support for the protestors in late May, and heavy �ghting

began between the government and opposition-aligned forces. Amidst the general insecurity,

road transportation became dangerous and costly, and Yemen's GNI contracted by 13.5% in

2011. In November, Saleh accepted a power transfer deal, and in February 2012 former vice-

president Abd Rabbuh Mansour Hadi became acting president during a transition period

in which representatives of all major groups in Yemen would meet in a National Dialogue

Conference to propose a new constitution for the country. By the beginning of 2012 when the

National Dialogue Conference began, �ghting had ended and the economy began to recover.

With increased foreign aid, renewed government subsidies, and political negotiations taking

the place of armed con�ict, Yemen's GNI grew by 14% per year over the next two years

during the National Dialogue Conference. The eventual failure of the National Dialogue

5Communities where qat, by far the most pro�table cash crop, is cultivated were excluded from the LIWP
intervention.
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Conference to reach a political settlement about the federal structure in the new constitution

set the stage in January 2015 for a coup d'etat by the Houthi movement aided by Iran. This

unleashed a retaliatory attack in support of the Hadi government by Saudi Arabia in March

2015, and the current devastating civil war. This political context motivates the distinction

between �pre-crisis� LIWP interventions with start dates prior to March 2011, and �post-

crisis� interventions with start dates after March 2011. No interventions started during the

initial phase of the crisis so our analysis is not sensitive to the exact date chosen as the

cuto�.

4 The Impact of the Crisis on the Planned Female Job

Share of Projects

The expected number of female jobs was reported during the planning phase of a project in

response to donor interest in gender equity. The jobs appropriate for women in these projects

are always unskilled and due to being less physically demanding, had lower piece rates. The

planned share of female jobs was computed by Social Fund sta� and consultants based on the

types of labor needed to complete speci�c project components and sub-components during

the technical planning phase. So unlike the actual female job share, the planned female job

share was fully determined by the nature of the projects selected by the community and

una�ected by decisions about labor supply that arose once the project began.

Our interest in the planned female share stems from the fact that it is a useful indi-

cator of the expected relative skill-intensity of projects. Using the subset of projects with

administrative data on skill and wages, Table 3 shows that the planned female job share

is strongly negatively correlated with the actual share of skilled households and positively

correlated with the actual female job share both before and after the crisis (albeit with a

notable decline in average levels from one period to the next). The planned female job share

has the advantage of being available for almost all of the LIWP interventions (459 out of

477).

We identify the impact of the crisis on the planned female job share as an event analysis

using a Regression Discontinuity Design (RDD) approach, testing for a sharp change in the

nature of projects with start dates immediately following the crisis.
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Figure 1 (with a non-parametric �t) and Figure 2 (imposing linear trends) summarize

the changes in project choice over time based on the project start date. We see over time

an increase in female employment interrupted by the 2011 crisis, and then a gradual return

to this trend. The LIWP program itself set increased female employment as a goal which it

pursued via pressure from SFD consultants during the community decision-making process

and increased creativity in implementation design to allow females to participate in ways

that do not violate cultural norms (for example, having women responsible for preparing the

worksite in the morning before the arrival of men).

Both �gures indicate a sharp decline in planned female job share at the onset of the crisis,

in March 2011. The regression results in Table 4 show both the positive time trend noted

above and a negative coe�cient on the post-crisis indicator. From the various speci�cations,

we estimate a negative e�ect of the crisis of 6 to 9 percentage points on the planned share of

female jobs, relative to an average share across all projects of 18.3 percent, implying a 30%

decline in planned share of female jobs in LIWP projects due to the crisis. This e�ect is

both large and strongly signi�cant. It is equivalent to a 19 months set back in the pre-crisis

growth of female job share.

The validity of the regression discontinuity design relies on the assumption that there was

no discontinuity that would coincide with the crisis in the characteristics of the communities

that were progressively incorporated in LIWP that may in�uence project choice. We verify

the absence of discontinuity for the share of females in the population (measured in the 2001

Population Census) and the average land holding size (measured in the 2004 Agricultural

Census) in Table 5.

5 Interpretation

We interpret the drop in planned female job share as the result of an increase in the relative

supply of skilled to unskilled workers among men following the crisis of 2011. We support

this interpretation as follows: (i) We document the demographic shift in favor of middle-aged

men resulting from the 2011 crisis. (ii) Using project data, we identify these middle-aged men

as the demographic group most likely to be employed in skilled jobs in the LIWP program.

(iii) We also show in cross-sectional data that communities which had more middle-aged men

tended to choose more skill-intensive projects. These factors together suggest that in giving
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a larger weight to older men relative to younger men, the crisis led to a demand for projects

with more skilled jobs, which, as seen above, happen to also have a lower planned share of

female jobs.

5.1 The crisis of 2011 led to a demographic shift in favor of middle-

aged men

The political and economic crisis of 2011 caused a national collapse in demand for work

in construction or other non-agricultural sectors. We can see the e�ect of the crisis in the

loss of employment reported in our survey data. For this, we use observations from non-

LIWP communities to avoid contamination by the e�ects of the LIWP intervention itself.

The number of individuals reporting private employment in sectors other than agriculture

declined sharply from 2010 to 2012, by an average of 51% (Table A1 in appendix). The

opportunity cost of work on LIWP projects thus decreased for men. Qualitatively, SFD

consultants reported that interest in participating in LIWP increased substantially after

the economic crisis, as households who had previously had better outside options turned to

participation in the program to replace lost income.

In most Yemeni villages, the demographic composition is driven by emigration of rela-

tively young, unskilled men seeking employment in cities or abroad. Villages with a higher

share of migrants also therefore have a high share of females and, of the remaining men, a

larger fraction of middle-aged or older. Because the census data is not broken down by age,

we turn to the household survey data on age and gender composition of the households to

show this demographic regularity.6 Table 6 shows the di�erence in demographic composition

of the communities between 2010 and 2012. There was a signi�cant increase in the share of

women, and a signi�cant decrease of about 3 percentage points in the share of 17-36 years

old among men, increasing the ratio of middle-aged men to younger men from 0.57 to 0.78.

These two forces combine to suggest a higher interest for employment by LIWP from

middle-aged men, who also acquired a relatively stronger voice in community meetings rel-

ative to younger men.

6This is illustrated in Figure 3 showing that communities with a high share of women in the adult
population are mostly missing younger men.
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5.2 Skilled jobs are �lled by middle-aged men

We use the subsample of projects for which we have corresponding household data with in-

dividual participants characteristics to show that middle-aged men are more likely to bene�t

from skilled job opportunities. In the context of the LIWP intervention, skilled work still

refers to relatively low-skill tasks such as stone cutting for which the necessary quali�cation

is work experience rather than education. Also, the employment o�ered in the LIWP in-

tervention was short-term only. So the potential bene�ciaries of skilled work opportunities

in the program were not the most skilled workers in the community, but workers with both

higher than average work experience and low opportunity cost.

Table 7 shows that age is a strong predictor of whether a participant was engaged in

skilled work in the LIWP intervention. The correlation between skilled work and a quadratic

function of age is highly signi�cant.

Overall, 14% of male LIWP participants had skilled jobs, with the highest concentration

of skilled workers in the 40-60 age group. The average age of skilled workers is 40, while

the average age of unskilled workers is 29. For participants between the ages of 20-30 in the

household survey, only 10% were employed as skilled workers; for participants ages 30-40,

18% were employed as skilled workers; while for participants above 40, 30% were skilled

workers.7

5.3 Communities with more middle-aged men choose projects with

higher skilled share

Supporting evidence for a relationship between the demographic weight of middle-aged men

and project choice is established from three correlations in three di�erent data sets. First,

we establish the demographic regularity that a higher middle-aged share among men is

correlated with a higher female share in the population. Second, we show that communities

with higher female share in the population choose projects with lower planned female job

share. And thirdly, we recall from above the negative correlation between planned female

job share and a skilled share in LIWP jobs.

First, using the household survey data, we show in Table 8 that villages with a higher

share of women also had signi�cantly more men in the 37-67 age group, with a 1 percentage

7Figure A1 in Appendix shows the probability of working in a skilled job in LIWP by age.
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point increase in the share of females in the population corresponding to a 0.47 percentage

point increase in the share of the 37-67 age group among men. The inclusion of branch �xed

e�ects to control for regional characteristics has little e�ect on the coe�cient. There is also

no evidence that this fundamental relationship, driven by the greater tendency of young men

to leave for work, changed over time or as a result of the LIWP intervention. To get a better

sense of the magnitudes, 31% of men are 37-67 in the villages with the highest female share

in our sample, while only 24% of men are in that age group in the villages with lowest female

shares (generally close to 50% female).

Second, to establish the correspondence between community demography and project

choice, we match the administrative data for the full set of LIWP interventions with the

2001 Population Census. As shown in Table 9, the planned female job share of projects

is strongly negatively correlated with the community's female population share in the 2001

Population Census. We establish this relationship using data on projects previous to the 2011

crisis. The inclusion of branch �xed e�ects should absorb any variation in project choice due

to di�ering in�uence by SFD consultants or cultural di�erences between geographic areas

in Yemen. We also control for average land ownership and for inequality in land ownership

using data from the 2004 Agricultural Census. Unlike in previous literature (Labonne and

Chase, 2009; Bardhan and Mookherjee, 2006), we �nd no correlation between the variable

describing project choice and this measure of inequality within the village.

There are several reasons why the greater share of women in the village is unlikely to

directly a�ect project choice decisions in the direction of increasing job opportunities for

women. As men and women are segregated for community discussions, the relative weight

of men's and women's conclusions is not likely to be changed by having a larger number of

women in the women's meeting. Secondly, women whose husbands are absent are less likely

to attend community meetings due to cultural norms about unaccompanied women. Finally,

in spite of SFD's emphasis on involving women in community decision making, traditional

community decision-making norms are strongly patriarchal.

Finally, to link the indicator variable of female job share with employment opportunities

for middle-aged men, we recall that planned female job share is negatively correlated with

skill composition of employment in the selected projects. We saw in Table 3 that this negative

correlation remains strong and constant across the two pre- and post-crisis periods.

Putting these elements together supports the interpretation that the crisis of 2011 gave
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an increased voice to the needs of the middle-aged men in the community decision on project

choice. These skilled men a�ected by lost employment were more eager to choose projects

that could give them opportunities to be employed in LIWP. This shift in project choice

toward higher skill composition was accompanied by a loss in planned female job share.

6 Welfare Consequences of Project Choice

In this section we look at two aspects of welfare that could have been a�ected by project

choice: (i) the distribution of household income, with the concern that the bias towards

skilled labor may have induced increased inequality in the communities, and (ii) the incidence

of bene�ts accruing from the selected infrastructure.

In terms of income distribution, we �rst show in section 6.1 that LIWP in fact reduced

income inequality in the communities. We identify this e�ect from the sample of communities

that participated in the RCT. To understand how this may have happened, we look in

section 6.2 at the di�erential labor supply response of skilled and unskilled households to

the opportunity o�ered by LIWP.

6.1 Impact of LIWP on Income Inequality

Using the subset of projects that participated in the RCT, we measure the overall impact of

LIWP on within village income inequality and look at heterogeneity by community charac-

teristics. The measure of income that we have in the surveys is household wage income over

the past month.

Table 10 shows regression results for the impact of LIWP on the Gini index of monthly

wage income within the 84 communities that participated in the RCT. To account for the

unknown error added to the community level regression by using Gini coe�cients estimated

based on the household sample as the dependent variable, we present bootstrap con�dence

intervals which are calculated from repeated draws at the household level rather than tradi-

tional standard errors. Using a di�erence-in-di�erences framework, the variable of interest

is the interaction between the randomly assigned treatment indicator and an ex-post indi-

cator variable. The variable �Expost� captures the time trend between the baseline (2010)

and ex-post (2011) rounds of household surveys. As shown by the positive coe�cient on
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�Expost�, there was a general trend of worsening inequality between baseline and ex-post in

control communities with the economic crisis. In the �rst column, we show that the overall

impact of the LIWP intervention was to reduce inequality in wage income compared to the

counter-factual seen in control villages, and this e�ect becomes stronger and statistically

signi�cant when we look at the interaction with active LIWP interventions (column 2).

In the last two columns of Table 10, we split the sample based on the female population at

baseline. As described above, villages with high female population were more likely to choose

skill intensive projects, so the impact of LIWP in high female population areas suggests

the impact of skill-intensive projects in particular. While we do not directly compare the

coe�cients, the fact that there is a larger reduction of inequality in the subset of villages likely

to have skill-intensive projects provides further evidence that even skill-intensive projects

were not regressive on the distribution of wage income in the community.

6.2 Comparing Skilled to Unskilled Households

This reduction in income inequality comes �rst as a surprise, as total income from the

program reported in the household survey was almost twice as high for skilled households

(188 thousand riyals or about $900) as unskilled households (109 thousand riyals or about

$518), as shown in Table 11, column 1.

We cannot identify skilled from unskilled households in the control communities, since

this is a concept that is related to jobs taken in LIWP project. We therefore cannot observe

the e�ect of the crisis and the impact of LIWP separately for skilled and unskilled households.

Instead, we look at treatment communities only and compare skilled and unskilled households

behavior within these communities.

Households with skilled participants represented on average 13.4% of all households in

the village, coming from all quintiles of the distribution of baseline income in mostly similar

proportion, except among the poorest (Figure A2 in appendix).

Column 2 of Table 11 shows that households contributing a skilled worker had baseline

wage income approximately 34% higher than households contributing only unskilled workers

(di�erence of 4600 riyals or about $22).8 However, using a proxy wealth score developed

by SFD for rapid targeting (column 3), we see that households with skilled participants

8To control for varying household composition, we use total household wage income scaled by the square
root of household size. Other equivalence scales gives qualitatively similar results.
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do not di�er signi�cantly from households with unskilled participants in terms of wealth

position. The variables used in the proxy wealth score include house size, roof and �oor

type, sanitation type, family size, enrollment of children in school, and ownership of certain

durable goods. Households with skilled participants had higher sub-scores for durable goods

ownership, but this was countered by lower subscores for enrollment of children in school

and household size. The higher wage income of these households is partly attributable to

the fact that their sons were signi�cantly more likely to be employed rather than enrolled in

school.

We show in Table 12 that skilled households did not increase their total household income

by more than unskilled households and attribute this to their di�erential labor response. In

this analysis, we distinguish among the LIWP communities that happened to have com-

pleted the LIWP project at the time of the follow-up survey from those where the LIWP

project was still active. As before we consider three types of households in the communities:

non-participants, unskilled households, and skilled households. We concentrate on the dif-

ference in di�erences which compares outcomes for skilled households in active vs. inactive

communities with outcomes for unskilled households in active vs. inactive communities.9

Compared to non-participants, unskilled households obtained relatively similar increase

in income, with and without an active LIWP project. In contrast, skilled households had

relatively lower wage income during the intervention. To explain how this could be the

case in spite of them earning more in LIWP, we turn to the labor supply as measured by

days worked in the past month (column 2). Strikingly, skilled households increased their

labor supply signi�cantly in communities where the LIWP intervention was inactive, but

hardly at all in communities were the LIWP intervention was active. In contrast, unskilled

households increased their labor supply by only slightly less in active communities than in

inactive communities. The F-test for the di�erence in di�erences is not signi�cant at the

10% level, but the magnitude is large enough to be suggestive. If we look particularly at the

days worked by youth ages 6-20 (column 3), a similar and statistically signi�cant pattern

9The probability that a project was still on-going was determined by the start date of the project which
is partly in�uenced by administrative limitations and partly by the type of work involved and whether there
were any delays due to weather or con�icts. As such, while we cannot claim that having an active project in
the past month is completely exogenous, it does not seem unreasonable to assume that there is no correlation
between di�erences in trends between skilled and unskilled households and whether the community had a
currently active LIWP project.
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emerges, where skilled households increased their labor supply only in inactive communities,

while unskilled households did the opposite, increasing their labor supply most in active

communities.

One interpretation of these results is that the unequal distribution of LIWP income

instead of leading to concentration of income in the hands of the skilled households, allowed

households with skilled workers to reduce their reliance on child and youth labor when

faced with the negative shock of the crisis. As a consequence, we might expect educational

investment to increase more for skilled households compared to unskilled households. In

fact, this is what we �nd when looking at male school enrollment. Column 4 presents the

change in the probability that boys age 6-20 were enrolled in school. The di�erence in

di�erences approach here will be misleading, since unlike labor outcomes, school enrollment

does not vary by month. If we are willing to make a stronger assumption that the trends

in school enrollment were similar for skilled and unskilled households prior to the crisis, we

can look at a direct comparison of the outcomes for skilled and unskilled households in all

LIWP communities (column 5), and �nd a quite large and signi�cant di�erence of about 18

percentage points more enrollment for skilled households.

6.3 Distribution of Bene�ts from Finished Projects

We argued that the CDD approach to public works delivers both private bene�ts under the

form of labor incomes to workers hired for implementation of the selected projects, and social

bene�ts under the form of local public goods. Projects are chosen by community deliberations

in terms of their contributions to both. While the paper has focused to this point on the

distribution of labor income bene�ts from projects, the long-term value provided by the

completed projects is also clearly an important factor in project selection. Just like projects

have di�erent distributional implications for labor incomes across categories of households,

they also have di�erent distributions of direct bene�ts across household types. We rely on a

question asked to the households in 38 of the 44 treatment villages on whether they directly

bene�tted from the project.10

Table 13 shows the correlation between proxy wealth scores and whether a household

reported directly bene�ting from the completed project. Overall, the coe�cient on proxy

10Six of the treated communities were originally assigned to be control communities and hence the survey
used in these communities did not include the module on perceptions of the intervention.
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wealth score is positive and signi�cant at the 10% level, indicating that better endowed

households tend to be more likely to bene�t from the community project. Column 2 suggests

a weaker relationship between wealth and probability of bene�ting in communities with

projects that have higher planned female share, a strong correlate of low-skill intensity. We

can see this more clearly in the third and fourth columns, in which we split the sample

between interventions with low and high planned female job share, and see that the positive

correlation between wealth and probability of bene�ting is driven mainly by the communities

with high skill intensity projects (low planned female job share). We thus conclude that

projects that deliver immediate labor income bene�ts to high skilled workers o�er public

good bene�ts that are more regressively distributed.

7 Conclusion

We advanced the proposition that choice by a community of speci�c public goods projects

under the CDD approach is in�uenced by both (1) the short-term labor income bene�ts

derived from employment in the construction of projects, and (2) the longer term bene�ts

derived from the public good itself. Past analyses of choice of projects under CDD have

focused on the latter. We show in this paper that the �rst type of bene�t can be quite

in�uential over community choices.

We use the sudden change in the demographic composition of a community induced by

an exogenous shock- in this case the Arab Spring revolts in Yemen- to show how a change

in the demand for labor income bene�ts changed the type of projects selected, in this case

by labor skills corresponding to speci�c demographic groups. The incidence of bene�ts of

projects through labor incomes and through public goods does not have to coincide.

We characterize the labor requirements of projects by their planned female job share, an

indicator available for all projects. A high planned female job share indicates low intensity of

skilled labor. We observe that the crisis led to a 30% decline in the planned female job share

of projects started after the crisis, meaning that the crisis induced a shift toward choosing

more skilled-labor projects. The crisis induced demographic changes corresponding to an

increase in female share in the population, and to a decline in the share of younger men (due

to outmigration in search of jobs) and a corresponding increase in the share of older men in

the male population. Due to gender segregation in community decision-making, the higher
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share of females in the population does not change their bargaining power, while the higher

share of older men in the male population gives them more bargaining power over project

choice. Older men with job skills (mainly in construction work) where able to tilt project

choice in their favor and obtain more labor income bene�ts from LIWP.

Using the randomized allocation of projects across communities, we show that LIWP

projects were altogether not regressive on the distribution of wage incomes in the community,

even though skilled workers got more wage income from LIWP and had initially higher wage

income than unskilled workers. This is because skilled worker households did not increase

their hours of work (when low-skilled workers did) and pulled children out of the labor force

to increase school enrollment. The crisis, however, reduced the progressive value of LIWP

projects. Using again the randomized allocation of projects across communities, we �nd that

LIWP projects deliver public goods that are biased toward the wealthiest. This regressive

bias in public goods bene�ts was further reinforced by the crisis.

We thus conclude that the CDD approach to project choice has the bene�t of being

responsive to changes in community demographic composition as households bargain over

the distribution of labor income bene�ts. In this case, reinforcement of the share of older

men with labor skills in the bargaining process reduced the progressive impact of LIWP on

the distribution of wage incomes and increased the bias of public goods bene�ts toward the

wealthier members of the community. In spite of this, LIWP projects remained inequality

reducing.
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Tables

Table 1: Baseline Summary Statistics for Villages Targeted by LIWP

Mean Std Dev
HH Size 7.568 (3.999)
Men Ages 17+ in Household 1.751 (1.275)
� Ages 17-36 1.069 (1.064)
� Ages 37- 67 0.546 (0.565)
� Ages 68+ 0.136 (0.346)
Women Ages 17+ in Household 1.874 (1.179)
Children 16 and under in Household 3.941 (2.759)
Household Monthly Wage Income (riyals) 33905.1 (51819.3)
Share of Households with Income from Self-Employment or Rental 0.104 (0.305)
Share of Households with Income from SWF or Charity 0.162 (0.369)
Share of Households with Income from Remittances 0.129 (0.336)
Share Male (16-60) Worked in Past Year (excluding self-employed agriculture) 0.705 (0.445)
�- Primary Job is Permanent 0.235 (0.424)
��Primary Job is Seasonal 0.390 (0.487)
��Primary Job is Temporary 0.184 (0.388)
Share Male (16-60) Worked in Self-Employed Agriculture Only 0.088 (0.287)
Share Female (16-60) Worked in Past Year (excluding self-employed agriculture) 0.138 (0.344)
Share Female (16-60) Worked in Self-Employed Agriculture Only 0.322 (0.467)
Share Households Skipped Meals in Past Month Due to Food Insecurity 0.135 (0.342)
Days Household Consumed any of Meat, Fish, Chicken or Eggs in Past Month 9.090 (12.77)
Time in Minutes Spent Fetching Water per Day in Rainy Season 42.9 (48.3)
Time in Minutes Spent Fetching Water per Day in Dry Season 88.0 (80.0)
Months of Water Shortage in Past Year 5.15 (3.72)
Travel Time in Minutes to Nearest Market (one-way) 90.8 (60.6)
Cost of Trip (in riyals) to Nearest Market (one-way) 277.4 (422.6)

SWF refers to the Social Welfare Fund. SWF transfers are small in magnitude with a maximum of 4,000
riyals per month (International Policy Center for Inclusive Growth, 2013). Exchange rate in 2010 is 213
Yemeni Riyal per USD. Source: Baseline Household Survey for all Communities in RCT Sample.
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Table 2: Distribution of Projects by Type

Full Sample With Information on Wages Paid
Pre-Crisis Post-Crisis Pre-Crisis Post-Crisis

Project Type 2008-3/2011 4/2011-2013 2010-3/2011 4/2011-2012
Road 59 14 24 1

Water 70 131 47 14

Land 71 104 49 24

Sanitation 0 20 0 7

Other 2 6 1 0

Total 202 275 121 46
Project types are de�ned by the type of their main component. Source: Administrative data.

Table 3: Planned Female Job Share and Skill Intensity of Projects

Share of Planned Female Jobs
All Pre-Crisis Post-Crisis All Pre-Crisis Post-Crisis

Share of HHs with Skilled Worker -0.0655∗∗ -0.107∗∗ -0.117∗

(-2.03) (-2.45) (-1.85)

Actual Female Share 0.226∗∗∗ 0.255∗∗∗ 0.247∗∗∗

(3.79) (2.88) (3.46)

Constant 0.201∗∗∗ 0.233∗∗∗ 0.175∗∗∗ 0.144∗∗∗ 0.153∗∗∗ 0.111∗∗∗

(12.98) (9.99) (9.75) (11.42) (9.62) (5.72)
R-squared 0.0246 0.0488 0.0724 0.0857 0.0720 0.214
Observations 165 119 46 155 109 46

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Subset of projects with information on wages paid to households. Source: Administrative data.
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Table 4: E�ect of the Crisis on the Planned Female Job Share of Projects

Planned Female Jobs Share
(1) (2) (3) (4)

Started Post-Crisis -0.0888∗∗∗ -0.0897∗∗∗ -0.0600∗∗ -0.0596∗∗

(-4.28) (-4.33) (-2.41) (-2.37)

Project Start Day 0.000150∗∗∗ 0.000150∗∗∗ 0.000103∗∗∗ 0.000103∗∗∗

(7.83) (7.86) (3.52) (3.47)

Females as % of Pop. -0.178∗∗

(-2.22)

Started in 2008 -0.0555∗∗

(-2.07)

Fixed E�ects Branch Branch Branch Branch
Observations 458 456 458 404
Mean Dep. Var. 0.183 0.183 0.183 0.199

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Post-crisis indicates after mid-March 2011. Columns 3 and 4 control or eliminate projects that started in
2008, which had much lower average female share and were implemented prior to the 2009 break in the
program (Figure 1). Source: Administrative data.

Table 5: Veri�cation of Continuity in Community Characteristics

Females as % of Pop. Avg Land Holding
Started Post-Crisis -0.00216 -0.430

(-0.20) (-0.42)

Project Start Day -0.00000179 0.00193∗∗

(-0.18) (2.11)

Fixed E�ects Branch Branch
Mean Dep. Var. 0.533 9.326
Observations 472 475

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Source: Administrative data matched to the 2001 Population Census (gender ratio) and 2004 Agricultural
Census (average land holdings).
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Table 6: Demographic Change After the 2011 Crisis

Share Share Share Ratio
Females 17-36 among Men 37-67 among Men Middle-Aged: Young Men

Post-Crisis 0.0154∗ -0.0229 0.0207 0.215
(2012) (1.73) (-1.41) (1.21) (1.20)

Constant 0.521 0.617 0.305 0.569
(2010) (73.47) (40.36) (21.62) (4.50)
Observations 3267 1536 1536 80

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Source: Household surveys in the 40 non-LIWP communities. Observations are individual household
members for columns 1-3 and communities for column 4.

Table 7: Characteristics of Participants with Skilled Job in LIWP

Skilled job Skilled job
(men only) (all)

Age 0.0224***
(3.78)

Age sq. -0.000226***
(-2.74)

Female -0.124***
(-4.79)

Observations 408 621
Mean Dep Var. 0.139 0.964

t statistics in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01

Source: All LIWP participants in household surveys.
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Table 8: Correlation between Share of Middle-aged Men and Gender Ratio

Share of Middle-Aged Men
(1) (2)

Females as % of Pop. 0.473∗∗∗ 0.373∗

(3.20) (1.67)

Post-Crisis and LIWP -0.0124 -0.0322
(-0.54) (-1.16)

Post-Crisis 0.0166 0.0290
(0.82) (1.40)

Observations 168 168
Fixed E�ects - Branch

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Observations at the village level. Source: Household surveys.

Table 9: Correlates of Planned Female Job Share

Share of Planned Female Jobs
(1) (2) (3)

Females as % of Pop. -0.385∗∗ -0.363∗∗ -0.393∗∗

(-2.46) (-2.32) (-2.49)

Average Land Area Owned 0.00306∗

(1.68)

Land ownership Gini Coe�cient 0.0274
(0.53)

Fixed E�ects Branch Branch Branch
Observations 185 185 185

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Observations on pre-crisis projects only. Source: Administrative data matched to population and
agricultural census data.
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Table 10: Impact of LIWP Intervention on Wage Income Inequality

Gini Coe�cient
All All Low Female High Female

Pop. Share Pop. Share
Assigned Treatment* Expost * Active -0.096∗ -0.062 -0.114∗

(-0.197 -0.008) (-0.158 0.047) (-0.239 0.041)
Assigned Treatment * Expost -0.016 0.028 -0.021 0.064

(-0.075 0.060) (-0.047 0.140) (-0.114 0.068) (-0.084 0.189)
Expost 0.066∗∗∗ 0.070∗∗∗ 0.073∗∗ 0.064∗

(0.018 0.111) (0.025 0.113) (0.017 0.137) (-0.004 0.142)
Observations 168 168 84 84
Fixed E�ects Comm Comm Comm Comm
Mean Dep. Var 0.497 0.497 0.487 0.507
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Bootstrapped 95% con�dence intervals in parentheses. Gini coe�cients computed at the community level
from individual household data. Source: Household surveys.

Table 11: Wealth and Income of Skilled vs. Unskilled Households

Total Income from LIWP Baseline Monthly Wage Income Proxy Wealth Score
Skilled 188038.0∗∗∗ 5978.8∗ -0.470∗∗∗

(9.21) (1.98) (-2.88)

Unskilled 108975.3∗∗∗ 1326.5 -0.273∗∗

(6.98) (0.77) (-2.24)
Observations 526 493 486
F-stat 11.85∗∗∗ 2.918∗ 2.054
p value 0.00130 0.0948 0.159
Fixed E�ects Comm Comm Comm
Mean Dep. Var 92470.4 12230.5 1.86

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The excluded category of households are non-participants in LIWP. Income in �rst period refers to total
income during over the entire project period (column 1). Baseline household monthly wage income of all
workers is scaled by the square root of household size (column 2). Proxy wealth scores (column 3) are also
based on baseline data. Replacement households are excluded in columns 2 and 3 due to the need to match
expost data on LIWP participation to baseline income and wealth data. The F-stat is reported for test of
equality between coe�cients on skilled and unskilled. Source: Household baseline survey in LIWP
communities.
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Table 12: Changes in Income and Labor Supply of Skilled vs. Unskilled Households

(1) (2) (3) (4) (5)
Monthly Wage Days Worked Days Worked Enrollment Enrollment

Income per capita Household Ages 6-20 Ages 6-20 Ages 6-20
Skilled * Active Expost -3916.2 1.842 -0.466 0.206∗

(-0.68) (0.23) (-0.09) (1.72)

Skilled * Inactive Expost 4137.2 39.94∗∗ 12.06∗ 0.00256
(0.70) (2.03) (1.69) (0.04)

Unskilled * Active Expost 4228.2 21.76∗∗∗ 12.09∗∗∗ -0.0141
(1.07) (2.75) (2.77) (-0.13)

Unskilled * Inactive Expost 5925.1∗ 28.87∗∗∗ 6.441∗ -0.131∗∗

(1.95) (3.34) (2.02) (-2.27)

Expost Active -2820.4 10.29 7.159∗∗ -0.0122
(-0.81) (1.57) (2.55) (-0.12)

Expost Inactive -7869.5∗∗∗ -1.833 6.333∗∗ 0.187∗∗∗

(-3.72) (-0.23) (2.23) (2.86)

Skilled * Expost 0.119
(1.57)

Unskilled * Expost -0.0667
(-0.99)

Expost 0.0740
(1.16)

Observations 856 856 856 1309 1309
F-stat 0.829 2.214 3.930∗ 12.77 ∗∗∗

p-value 0.368 0.145 0.0549 0.0010
Fixed E�ects HH HH HH HH HH
Mean Dep. Var. 11686.9 46.77 12.83 0.615 0.615

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The excluded category of households for each type of community (Active and Inactive) is non-participants
in LIWP. Results are reported for F-test for equality of di�erences: (Skilled * Expost Active - Skilled*
Expost Inactive) and (Unskilled * Expost Active- Unskilled * Expost Inactive) for the �rst 3 columns and
for Skilled vs. Unskilled in the last column. Wage income and days of work are aggregated at the
household level, with wage income being scaled by the square root of household size, while for enrollment
observations are at the individual level. Source: Household surveys in LIWP communities for resurveyed
households only.
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Table 13: Correlation Between Direct Bene�t from Project Infrastructure and Proxy Wealth
Scores

Directly Bene�t from Project
All All Low Planned High Planned

Fem. Jobs Fem. Jobs
Proxy Wealth Score 0.0853∗ 0.125∗ 0.184∗ 0.0190

(2.00) (1.85) (2.15) (0.48)

Proxy Wealth Score * Planned Female Job Share -0.208
(-0.90)

Fixed E�ects Comm Comm Comm Comm
Observations 330 319 120 199

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Proxy wealth score is normalized to range from 0 to 1. Source: Household surveys in the 38 compliant
treated communities.
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Figures

Figure 1: Planned Female Share by Project Date

Non-parametric regression of planned female share on project start date (bandwith=0.4). The period of
severe economic and political crisis in Yemen was from March -December 2011.

31



Figure 2: Planned Female Share by Project Date

Linear regression of planned female share on project start date with break in mid-March 2011, prior to the
beginning of the crisis period.

Figure 3: Age Distribution by Gender in Communities with Low vs. High Female Population
Share in Baseline Household Survey (2010)
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A Appendix

Table A1: Employment By Sector Before and After the 2011 Crisis

Pre-Crisis Post-Crisis Ratio Post/Pre
Governmental 128 81 0.633
Private agriculture, skilled 17 25 1.471
Private agriculture, unskilled 88 146 1.659
Private construction, skilled 42 17 0.405
Private construction, unskilled 57 32 0.561
Private other, skilled 96 44 0.458
Private other, unskilled 171 85 0.497
Self-employed, skilled 193 113 0.585
Self-employed, unskilled 342 395 1.155

Reported categories of all jobs listed (up to three per person) for individuals over age 12 in the 40
non-LIWP communities. Source: Household survey.

Figure A1: Probability of Skilled Work by Age
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Figure A2: Skilled and Unskilled Participants by Baseline Wage Income Quintiles
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