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ABSTRACT 

 
In response to pressing needs and limited resources, public and private institutions have been 

established to support innovations for development - new processes, technologies, and delivery 

methods designed to reach the poorest and most vulnerable in developing countries. But 

innovative development programs often require experimentation and iteration before identifying 

a cost-effective model, especially when serving remote areas where delivery costs are high. This 

dissertation applies economic analysis to operational problems faced by non-governmental 

organizations (NGOs) serving rural communities.  

 

The first chapter analyzes a sanitation financing program and finds that offering rewards to 

village officials instead of household rebates is a cost-effective way to improve the NGO’s 

operations in rural Lao PDR. We then use an instrumental variables strategy to estimate the 

impact of village sanitation on children’s growth. We find strong evidence of sanitation 

externalities, and no evidence of a hypothesized sanitation coverage threshold for health effects.  

 

The second chapter evaluates a text messaging intervention designed to reduce late payment, 

which is a costly operational issue for an NGO that offers joint liability agricultural loans to 

groups of farmers in rural Kenya. We analyze the effect of different types of nudges and find that 
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while individual reminders increased on-time repayment, group-based reminders had a 

discouraging effect on lagging group members.  

 

The third chapter is a descriptive study in which the innovation is analytical rather than 

programmatic. We use intra-household data on children’s time use to document a gendered gap 

in the incidence of time poverty (marked by a deficit in play time) across the wealth distributions 

of four developing countries.  
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This dissertation was conducted between 2017 and 2020.  

Memories of Tejin Thomas (1998-2016) were a source of welcome diversions from it. 
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Chapter 1. Sanitation Incentives and Child Health: 
Direct Effects and Externalities in Lao PDR1 

 
Section 1: Introduction  

As of 2015, 2.3 billion people lacked even basic sanitation services, with some 860 million using 

unimproved facilities and another 890 million practicing open defecation (WHO, 2019). The 

direct global health burden of inadequate water supply, water quality, sanitation, and hygiene 

(WASH) has been estimated at over 840,000 annual deaths from diarrheal illness (Prüss-Ustün et 

al., 2014). 

 

Although there have been significant increases in access to basic WASH services across the 

globe – one billion people gained access to piped water between 2000 and 2015 (WHO, 2019) – 

considerable uncertainty remains about the ability of WASH interventions to reduce disease and 

improve child health. Three recent large randomized evaluations of the independent and 

combined effects of household WASH and nutrition interventions (WASH Benefits Bangladesh, 

WASH Benefits Kenya, and the SHINE study in Zimbabwe) did not find evidence of disruption 

of fecal-oral pathogen transmission sufficient to generate child growth benefits, though the trial 

in Bangladesh detected significant protection against child diarrhea (Pickering et al., 2019).  

 

 
1 Co-authors: Lisa Cameron (Melbourne Institute of Applied Economic and Social Research, University of Melbourne) 
and Paulo Santos (Monash University).  
 
We thank Per Ljung and Minh Chau Nguyen of East Meets West Foundation and George Joseph and Susanna Smets 
of the World Bank for their contributions in the conception phase of this study. It was made possible by the staff of 
East Meets West Foundation, in particular Khouankeo Ardphasouk and Ha Thu Huong. We are grateful to the 
Vientiane-based staff of the World Bank, particularly Viengsompasong Inthavong. Jeff Albert, Ian Gale, Garance 
Genicot, Per Ljung, Martin Ravallion, and seminar participants at the Asian Development Bank and International 
Initiative for Impact Evaluation (3ie) provided helpful comments.  
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These results are counter to several observational studies that have linked poor WASH 

conditions with stunting. The authors of these three studies argue that the discrepancy between 

experimental results and observational studies is likely due to the confounding effects of 

unmeasured household characteristics that affect both WASH access and child growth (Pickering 

et al., 2019). They note that none of three randomized interventions were community-level 

measures and suggest that health and growth gains might only occur via transformational 

WASH, which achieves complete or near-complete community coverage of improved sanitation.  

This suggestion is related to health externalities from sanitation. Both Fuller et al. (2016) and 

Harris et al. (2017) document the associations between the proportion of neighbors having a 

toilet on stunting being larger than the effect of having a household toilet. Others have argued in 

favor of herd effects via disease transmission models (Fuller and Eisenberg, 2016) and meta-

analysis (Jung, Hum, et al., 2017). Two studies (Wolf et al., 2019; Jung, Lou, et al. 2017) make 

the case for the existence of minimum levels of toilet coverage above which health benefits 

emerge (a threshold hypothesis). 

 

The program at the center of this study – Community-Led Total Sanitation (CLTS) – aims to 

eliminate open defecation (OD), one of the components of transformational WASH argued in 

Pickering et al. (2019). Originally conceived in 1999, CLTS inspires coordinated community 

action driven by disgust at OD. At its core is the triggering event: a carefully facilitated set of 

public activities directed at promoting disgust with OD. Successful triggering events motivate 

households to build toilets at their own expense, and to create new social norms that stigmatize 

and discourage OD, with the ultimate aim of achieving the status of open defecation free (ODF) 

(Kar and Chambers, 2008). CLTS is the most widely practiced intervention for improving rural 
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sanitation in developing countries. It has been implemented in nearly 60 countries, 31 of which 

have incorporated it as a component of national strategy or policy (Zuin et al., 2019).  

 

However, while CLTS has shown promise at inspiring energetic and rapid coordinated action for 

reducing OD, evidence indicates that CLTS does not consistently and sustainably result in OD 

elimination (Venkataramanan et al., 2018; USAID, 2018; Brown et al., 2019), which may help 

explain a mixed track record for both increasing toilet coverage and improving child health 

(Brown et al., 2019). 

 

One of the shortcomings of CLTS is that it results in the installation of low-quality toilets 

(USAID, 2018). In addition, maintenance of newly constructed facilities and movement up the 

sanitation ladder from OD to safely managed sanitation (see WHO, 2019) can be limited by 

inability to pay for high-quality materials and components (Jenkins, 2004). One way to address 

those limitations is to subsidize toilet construction, conditional on meeting minimum 

requirements for quality, and possibly targeting the most vulnerable in a given community.  

 

Although CLTS was developed to counter perceived shortcomings of large scale government 

subsidy programs (Kar, 2003), recent examples point to the need to revisit the role of subsidies in 

promoting WASH. Guiteras et al. (2015) experimentally evaluate the effect of providing a large 

(75%) price discount on the adoption of improved sanitation. They show that this discount 

resulted in an effect on private toilet ownership 20 times larger than that of a CLTS intervention. 

The discount led to significant positive spillover effects on adoption, with respondents who were 
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not discount-eligible increasing private toilet ownership by nine percentage points. This suggests 

that neighbors’ sanitation investment decisions are interlinked. 

 

In line with the renewed interest in the role of subsidies, the NGO East Meets West introduced 

the Community Hygiene Output-Based Aid (CHOBA) program in Cambodia and Vietnam in 

2012, offering sanitation subsidies to rural households. In this program, the subsidy takes the 

form of rebate paid to the household post-verification of proper installation and usage (Bill and 

Melinda Gates Foundation, 2015). CHOBA combines household rebates with a public meeting 

modelled on CLTS triggering, as well as direct linkages with local sanitation enterprises. The 

rebates are administered by field staff, whose labor comprises a significant proportion of 

program budget. Between 2012 and 2016, the program paid out over 160,000 rebates for verified 

toilets in Cambodia and Vietnam. 

 

However, the CHOBA approach has not been rigorously evaluated. In 2015, the World Bank 

Water and Sanitation Program (WSP), the central institutional actor in technical assistance and 

funding of CLTS in Lao PDR, partnered with the Ministry of Health and East Meets West to 

experimentally evaluate the combination of CLTS with financial incentives across 160 villages 

in Southern Lao PDR. In this experiment, East Meets West’s CHOBA approach is tested in 

conjunction with conventional CLTS to understand the effects of household rebates, as well as 

new financial incentives offered at the village level. The key operational question of this study is 

whether sanitation program costs in Lao PDR can be reduced by delegating the incentivization of 

households to local village officials, who may have their own innovative methods and 

information that they can use to motivate households to invest in sanitation. This is the first 
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experimental study of different types of financial incentives incorporated into the scaled 

implementation of CLTS in the region2. 

 

Section 2: Methods  

Our first research question is whether financial incentives, offered to households and/or villages, 

increase toilet ownership over CLTS alone. We conducted a cluster randomized control trial in 

two provinces of southern Lao PDR (Champasak and Sekong). We then use the exogenous 

village-level variation generated by the experiment to address our second research question: how 

large are public health externalities (measured in terms of child growth) from improved village 

toilet coverage? Data collection was conducted by an independent organization, Indochina 

Research, Ltd., with training and oversight from the research team. The trial was approved by the 

National Ethics Committee for Health Research (NECHR) of the Lao Ministry of Health and 

registered with the American Economic Association.  

 

Study design 

Between March 2015 and October 2016, the district offices of the National Centre for 

Environmental Health and Water Supply (Nam Saat, under the Lao Ministry of Health), 

implemented CLTS in 160 villages across 10 districts of rural southern Lao PDR (Figure 1.1). 

These 160 villages were randomly assigned to one of four equally sized treatment groups (40 

villages per group) (Table 1.1, Figure 1.2).  

 

 
2 India’s Total Sanitation Campaign combines a CLTS-type triggering with the provision of subsidies. Two 
randomized controlled trials were found to significantly increase toilet construction, although not to the point of 
eliminating open defecation. However, there was no evidence of significant child health benefits (Clasen et al., 2014; 
Patil et al., 2014). 
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In villages assigned to Treatment Group 1, households were offered rebates amounting to 

roughly 20 USD, or 13% of the price of the lowest-priced pour-flush toilet, complete with 

superstructure. The rebate was disbursed only after verified installation of a pour-flush toilet. 

They were intended to be available only to the poorest 30% of households, determined via a 

poverty scorecard system.3  

 

Villages assigned to Treatment Group 2 were offered a monetary award of between 300 USD 

and 500 USD (depending on village population) paid to the village administration committee 

upon elimination of open defecation (declared when a random sample of households visited by 

Nam Saat officials had a solid, clean, durable toilet at least 15 meters away from the house, with 

no excreta found on the floors, along with evidence of regular use and evidence of handwashing 

with soap). The village reward could be used at the committee’s discretion on any development 

project but is relatively small (approximately the value of a single cow).  

 

Villages assigned to Treatment Group 3 were offered both the household-level rebate and the 

village-level award, while the remaining villages served as the control group, receiving CLTS 

only (Table 1).  

 

This experimental design allows separation of the effects of household-level and village-level 

incentives on sanitation and the potential complementarity between the two. Also, conditional on 

generating exogenous variation in sanitation, it allows us to estimate the effect of household 

 
3 Only 8% of households in treatment group 1 reported being offered a rebate. This is implausibly low compared with 
East Meet West’s data on rebate disbursement, which shows that 17% of households in treatment group 1 received 
rebates. We suspect that the question was misunderstood by respondents, and therefore refrain from commenting on 
the targeting of the rebates. 
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sanitation and village sanitation externalities on child growth and assess the sanitation threshold 

hypothesis.  

 

Data collection 

We use two data sources. The first is a longitudinal household survey of 2,400 households (15 

per village, and 400 per treatment group) randomly sampled from those households with at least 

one child under age two at baseline. This sampling criterion allows us to analyze the impact of 

these interventions on children whose household sanitation may have changed during the first 

1,000 days of life. This advantage comes at a cost. Sampled households tend to be younger and 

poorer than the average household, with the sample poverty rate higher than in rural areas of 

these two provinces (26% vs 21%). This difference is also reflected in the sample’s higher rebate 

eligibility than the pre-intervention target (35% vs 30%).  

 

Given this lack of representativeness, we also use village-level administrative data on pre- and 

post-intervention sanitation coverage (defined as percentage of households that own a toilet in 

each village), collected semi-annually by district health officials, and provided to the research 

team by the National Ministry of Health. These data are part of a national health monitoring 

program that was initiated in 1975 and have the advantage of being independent of this 

intervention. 

 

For the household survey, baseline interviews took place between March and May 2015, before 

all but 8 of the 160 villages had been exposed to CLTS. Follow-up endline interviews with the 

same households were conducted in July 2018. Each interview took approximately 90 minutes. 
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A single respondent (most commonly the spouse of a male head-of-household) was asked a 

variety of questions on household demographics and sanitation, including household 

composition, housing conditions, assets and income, occupation, literacy and education, toilet 

ownership and financing, and hygienic knowledge and practices. At the end of the interview, 

caregivers of children in the target age range (0-2 years old at baseline, 3-5 years old at endline) 

were asked for consent to record child anthropometry. Although refusals were rare, 14% of 

children could not be measured, most commonly because they were away with a non-respondent 

household member at the time of the interview.  

 

An orthogonality test shows that sampled household characteristics were largely balanced across 

treatment groups (Table 1.2), except for plots of land owned (slightly lower in control villages). 

Attrition was 8% and, controlling for baseline toilet use, uncorrelated with treatment status 

(Table 1.3). There is also no evidence of differential attrition by treatment group. We fail to 

reject the equality of coefficients on the interactions of treatment group and baseline toilet use 

(p=0.936). Village characteristics were balanced across treatment groups (Table 1.4), although 

sanitation coverage seems somewhat higher in villages that were assigned to offer the household 

or village incentives. This difference is not statistically significant but to be conservative we 

control for baseline village coverage in the statistical analysis. 

 

Outcomes  

We measure sanitation at the household level using the enumerator-verified presence of a nearby 

toilet used by the household (and henceforth refer to it simply as “toilet use”), as this is the 

measure of toilet installation and adoption that is least likely to be influenced by social 
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desirability bias in responses. We measure village-level outcomes using toilet ownership rates 

(from the administrative data). In estimating the effect of household and village-level sanitation 

on child health, we focus on children’s height, measured as height-for-age z-scores (HAZ) and 

stunting (defined as having a height that is more than two standard deviations below the WHO 

standard for the child’s age). 

 

Statistical analysis 

We start by estimating the effect of the household and village incentives (and their interaction) 

on toilet use. The offering of those incentives is, by design, uncorrelated with potential sanitation 

outcomes. We estimate the intention-to-treat (ITT) effects of the incentives using Ordinary Least 

Squares (OLS), controlling for baseline sanitation and district fixed effects (to improve precision 

of estimates), and clustering standard errors at the village level. We estimate the following 

regressions using the household sample:  

 

Endline	Toilet	Use!"	

= α	+	β$[Household	Incentive]" + β%[Village	Incentive]"

+ β&[Household	Incentive	and	Village	Incentive]" + β'[Baseline	Toilet	Use	]!

+ 	=[>?@ABC?DE	F?GHI?DA	]( + δ" + ε! 

 

where h is the household subscript, v is the village subscript, α is a constant term, = is a vector 

of coefficients of household controls (see Table 1.5 for a list), δ is a district fixed effect and ε is 

an error term. This specification has several advantages over a simple comparison of means, 

allowing us to control for baseline sanitation and cluster standard errors, as well as to identify the 
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potential effect of interaction between household- and village-level incentives (β&).4 With 

necessary changes, we estimate the analogue of this specification using the administrative data to 

estimate the effect of incentives on village-level sanitation.  

 

Our second objective is to estimate the effect of household- and village-level sanitation on child 

growth. We address it by estimating a regression of the following form: 

 

Endline	Height)!"

= α + γ$[Endline	Toilet	Use]! + γ%[Endline	Toilet	Ownership	Rate	]"

+ γ&[Baseline	Height]) + R[FCSDE	F?GHI?DA	]* + δ" + ε! 

 

where Height is expressed as height-for-age z-score or stunting, c is the child subscript and R is a 

vector of coefficients on child-level controls (age, gender, birth order, parent’s literacy). 

 

Given that household-level toilet use and village-level toilet ownership are likely correlated with 

other determinants of child health, some of which (such as local environmental factors) are 

unobserved in our data, OLS estimates would not disentangle the growth impact of sanitation 

from these unobserved confounders. To address this identification problem, we employ an 

instrumental variables (IV) estimation strategy to isolate exogenous variation in sanitation 

generated by the experiment and estimate its effect on children’s height. We restrict the analysis 

 
4 To be clear, the indicator variable “Household Incentive” takes the value of 1 if the household is in Groups 1 or 3, 
while the indicator variable “Village Incentive” takes the value of 1 if the household is in Groups 2 or 3. The possibility 
of an interaction between the two types of incentives is captured by the variable “Household Incentive and Village 
Incentive”, an indicator variable that takes the value of 1 if the household is in Group 3. 
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to children who were measured in both rounds and are under five years old at endline as they are 

the ones covered by the WHO Child Growth Standards (WHO, 2006).  

 

Section 3: Results  

Effect of incentives on household toilet use and village toilet coverage 

For the full sample, toilet use increased from 42% to 64% over the three-year study period. The 

increase reflects higher ownership of toilets, not increased sharing of toilets that were 

constructed pre-baseline. Over 95% of toilets in use at endline were pour-flush toilets. 1,116 

households in Treatment Group 1 (17% of households) received a rebate, and 18 out of 40 

villages in Treatment Group 2 earned the reward. 1,137 households (19% of households) 

received a rebate and 29 out of 40 villages earned the reward in Treatment Group 3. 

 

Table 1.5 presents the OLS estimates of the ITT effect of each of the incentives (as well as their 

interaction) on household toilet use using the household survey data (Column 1) and on the 

village-level sanitation coverage5 using the village administrative data (Column 3). We find little 

evidence of an effect of incentives, either in isolation or together, in the household sample data. 

However, analyzing the village administrative census data, we observe considerable impacts of 

the incentives. Endline sanitation coverage was approximately 25% (14 p.p.) higher in villages 

which were offered the village incentive than in the control villages, and approximately 30% (16 

p.p.) higher in villages which offered the household incentives than in the control villages. There 

is no evidence of an interaction between the two types of incentives. Columns 4-6 show that 

these results hold when we include additional control variables.  

 
5 The census does not record toilet use data, but the sample data show that by endline, toilet use and toilet ownership 
were practically collinear. Only six households reported owning a toilet but not using one. 
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The difference between survey and administrative-based results is likely due to the sample 

inclusion criteria described in the previous section. Compared with official poverty data 

(estimated using the 2012 Laos Expenditure and Consumption Survey), the survey sample is 

poorer than the average rural household in these two provinces. Surveyed households may have 

found it more difficult to make the investments necessary to change behavior in response to 

CLTS, even with the household subsidies (which were relatively modest, at only 13% of the 

installation cost). Thus, while the incentives did not have a statistically significant impact on the 

sampled households, they had a substantial effect on villages as a whole. The 2,253 rebates 

disbursed over the study period accounted for 52% of new toilets in Treatment Groups 1 and 3. 

This is also consistent with a situation in which the rebates were imperfectly targeted (which is 

supported by the finding that being poorer in a village that offered rebates did not increase the 

probability of building a toilet, shown in Columns 2 and 5 of Table 1.5).   

 

Effect of household and village sanitation on child linear growth 

Household toilet use and village toilet coverage are likely correlated with unobserved 

confounders that matter for child growth (Section 2). As a result, OLS results for child growth 

may yield biased estimates of the effects of both measures of sanitation on child growth. 

 

To overcome the endogeneity concern, we employ instrumental variables (IV) (Angrist et al., 

1996). We use treatment assignment and an indicator variable from our household survey taking 

the value of 1 if the respondent reported having a friend who owned a toilet prior to April 2015 

(when the first CLTS triggering events occurred) as instrumental variables. 57% of respondents 
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reported having such a friend. The treatment effects in Table 1.5 show that treatment assignment 

satisfies the relevance requirement for instrumental variables, while the IV exogeneity 

requirement is satisfied by the randomized experimental design.  

 

We argue that friends’ pre-intervention toilet ownership affects household toilet use through peer 

learning (and therefore satisfies the relevance requirement) but, controlling for child height at 

baseline, only affects children’s height at endline through its impact on household endline toilet 

use (and therefore satisfies the IV exogeneity requirement). This requires the assumption that any 

direct health effects of the friend’s toilet at baseline (i.e. through sanitation externalities) were 

already accounted for by controlling for children’s baseline height.  The first stage of IV 

estimation is reported in Table 1.6. 

 

Column 1 of Table 1.7 shows the IV results for height-for-age z-score. A 10 percentage point 

increase in village toilet coverage increases expected HAZ by 0.09 standard deviations (p = 

0.00). While the point estimate of the effect of household toilet use on height is an increase of 

0.20 standard deviations, the standard errors on the coefficients are too large to rule out the null 

hypothesis of no effect. 

 

Column 2 of Table 1.7 reports results with stunting as the dependent variable. Village sanitation 

benefits the lower end of the height distribution (i.e. reduces stunting). A 10 percentage point 

increase in village coverage decreases the probability of stunting by 3 percentage points (p = 

0.04). As with HAZ, we do not have sufficient precision to reject the null hypothesis that 

household toilet use does not affect stunting, although the point estimate is large (household 
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toilet use corresponds to a 17 percentage point reduction in probability of stunting). Columns 3 

and 4 show that these results are fundamentally unchanged when additional household control 

variables are added to the regression. Furthermore, the HAZ result is robust to restricting the 

sample to households in which children still practice OD at endline, reinforcing the conclusion 

that these results are driven by sanitation externalities (Columns 5 and 6).  

 

Finally, we use partial linear regression (Lokshin, 2006; Mesnard and Ravallion, 2006) with the 

same control variables as in Table 1.7 to examine the sanitation threshold hypothesis (i.e., 

existence of a minimum level of sanitation that must be surpassed before child health benefits 

manifest). This approach allows the non-parametric estimation of a flexible, possibly non-linear, 

relationship between endline village sanitation coverage and HAZ (or stunting). A threshold 

effect would be revealed by a non-linear relationship between endline village coverage and HAZ 

or stunting. Figure 1.3 shows no evidence of a village sanitation coverage threshold for child 

growth. 

 

Section 4: Discussion  

Our analysis indicates that both household and village incentives significantly improve sanitation 

outcomes two to three years following CLTS triggering. They were equally effective, improving 

village coverage by around 25%, and did not interact. These findings support recent evidence 

that financial incentives are a promising complement to CLTS rather than a threat to its 

effectiveness in changing behavior, allaying concerns that subsidies may crowd out social 

motivation (Gneezy et al., 2011; Bowles, 2016).  
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The financial incentives featured here are considerably smaller than the 75% subsidies shown by 

Guiteras et al. (2015) to drive toilet adoption in Bangladesh. The individual incentive we tested 

(a rebate of approximately 20 USD) is under 15% of the market price of a locally available toilet 

with superstructure, while the collective incentive is even less expensive on a per-household 

basis (around 6 USD per toilet installed on average). As has been shown in different contexts 

(for example, Morris et al., 2004 and Banerjee et al., 2010 among others), it seems that even 

small incentives may have large positive impacts on the uptake of healthier behaviors in rural 

areas.  

 

While offering the village reward did not lead to noteworthy new approaches to incentivizing 

sanitation (most villages that earned the reward reported using the funds to compensate 

households that had built toilets – basically rebates), it was equally effective as offering 

household-level incentives. Though the village reward approach needs to be tested in other 

settings (with an eye on the potential for elite capture, corruption, and social discord), this study 

suggests that offering incentives to village officials is a cost-effective alternative to household 

subsidies that can leverage officials’ local knowledge and influence, releasing field officer labor 

for constructive activities, such as providing information. It may also promote local ownership of 

sanitation programs.  

 

Our finding of clear effects of incentives on the population of the study villages (but no effects 

on the poorer household sample) also suggests positive adoption spillovers of the kind Guiteras 

et al. (2015) identified in Bangladesh. The changes in behavior among wealthier households 

(supposedly ineligible for individual incentives, and under-represented in our sample) may 
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reflect leakage, as well as interlinked decision-making of the kind suggested by Guiteras et al. 

(2015), whereby households take into account expected changes in their environment when 

making sanitation decisions and/or are influenced by friends and neighbors due to social 

comparisons.  

 

Our findings of child growth benefits linked to increases in village toilet coverage are also 

notable. While the incentives did not significantly affect toilet adoption by the poorer 

households, the intervention nevertheless reduced stunting in sampled households through 

externalities from improved sanitation by out-of-sample households. Our estimated effect of 

sanitation externalities on HAZ is roughly equivalent to that found in a non-experimental study 

by Harris et al. (2017), who analyze coverage within a 200-meter radius of a given household, 

rather than village coverage. Fuller et al. (2016) use panel observational data and a 500-meter 

radius and find a similar effect to ours for stunting. Our point estimates appear large relative to 

other experimental studies - roughly double the effect on HAZ found by Gertler et al. (2015), and 

1.5 times larger than the effect on HAZ found by Pickering et al. (2015).  

 

The absence of a threshold effect with respect to stunting and height-for-age is consistent with 

the finding of a linear relationship with community coverage by Harris et al. (2017) and is 

consistent with Gertler et al. (2015), suggesting that there are constant returns to investment in 

sanitation at a local level, at least within the range for which we have data. Like those studies, we 

do not find compelling health-based evidence in support of policies that prioritize concentrated 

elimination of open defecation over geographically broad improvement of sanitation coverage. 
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Figures 

 

 
Figure 1.1: Study area in southern Lao PDR 

 
Notes: Each point represents a study village. In the inset map, bold black lines are provincial 

boundaries of Champasak and Sekong and finer grey lines are district boundaries. 
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Figure 1.2: Experimental design 

  

160 villages randomly chosen to receive 
CLTS

40 villages randomly chosen 
to receive CLTS + household 

incentives (Group 1)
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to receive CLTS + village 

incentives (Group 2)

40 villages randomly chosen to 
receive CLTS + household + 

village incentives 
(Group 3)

40 villages randomly chosen 
to receive CLTS only 

(Group 4)

604 eligible villages in Champasak and Sekong provinces

600 households
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with a child age <2 years
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543 households re-
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563 households re-
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541 households re-
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Figure 1.3: Partial linear regression with instrumented village coverage as the non-linear 

argument 
 

Notes: Locally weighted scatterplot smoothing (LOWESS) applied with default bandwidth. 
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Tables 
 

Table 1.1: Treatment groups 

Treatment Group Incentive Incentive paid to 

1 Toilet rebate Households 

2 Reward for open defecation elimination Village committee 

3 Toilet rebate + reward for open defecation elimination Households + Village committee 

4 None N/A 
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Table 1.2: Balance on baseline household characteristics of sampled households 

N=2,400 Means Differences in means 

 Control Household Village 

Household 

+ Village 

Control 

vs. T1 

Control 

vs. T2 

Control 

vs. T3 T1 vs. T2 

T1 vs. 

T3 

T2 vs. 

T3 

Household size (count) 6.684 6.597 7.121 6.631 0.087 -0.437 0.053 -0.524 -0.034 0.491 

 (0.320) (0.240) (0.399) (0.232) (0.398) (0.508) (0.393) (0.462) (0.332) (0.458) 

Children (count) 3.338 3.251 3.576 3.315 0.087 -0.238 0.022 -0.324 -0.064 0.260 

 (0.192) (0.167) (0.259) (0.169) (0.253) (0.321) (0.254) (0.306) (0.236) (0.307) 

Head age (years) 41.333 40.590 41.848 40.668 0.743 -0.516 0.665 -1.258 -0.078 1.181 

 (1.079) (0.738) (0.959) (0.897) (1.300) (1.435) (1.395) (1.203) (1.155) (1.306) 

Head education (cat.) 1.296 1.336 1.263 1.305 -0.040 0.033 -0.010 0.073 0.030 -0.043 

 (0.078) (0.073) (0.076) (0.063) (0.106) (0.109) (0.099) (0.105) (0.095) (0.098) 

Lao Tai (binary) 0.731 0.556 0.625 0.629 0.175* 0.107 0.102 -0.068 -0.073 -0.004 

 (0.062) (0.068) (0.073) (0.068) (0.091) (0.095) (0.092) (0.099) (0.096) (0.099) 

Floor area (meters
2
) 55.301 50.609 54.715 54.933 4.692 0.585 0.368 -4.107 -4.324 -0.217 

 (2.343) (1.953) (2.606) (2.347) (3.032) (3.484) (3.296) (3.238) (3.035) (3.487) 

CLTS awareness (binary) 0.291 0.275 0.263 0.273 0.016 0.028 0.017 0.012 0.002 -0.011 

 (0.041) (0.035) (0.041) (0.036) (0.053) (0.057) (0.054) (0.053) (0.050) (0.054) 

Owns fridge (binary) 0.471 0.440 0.446 0.437 0.031 0.025 0.035 -0.006 0.003 0.009 

 (0.050) (0.054) (0.052) (0.046) (0.073) (0.072) (0.068) (0.074) (0.071) (0.069) 

Number of plots owned (count) 2.204 2.609 2.451 2.592 -0.404** -0.247* -0.388*** 0.158 0.017 -0.141 

 (0.085) (0.134) (0.105) (0.114) (0.158) (0.134) (0.142) (0.169) (0.175) (0.154) 

Owns livestock (binary) 0.760 0.740 0.744 0.779 0.020 0.016 -0.019 -0.004 -0.039 -0.035 

 (0.024) (0.028) (0.032) (0.028) (0.037) (0.040) (0.037) (0.042) (0.040) (0.042) 

Non-farm business (binary) 0.182 0.135 0.157 0.182 0.048 0.026 0.000 -0.022 -0.047 -0.026 

 (0.028) (0.020) (0.026) (0.024) (0.034) (0.038) (0.037) (0.032) (0.031) (0.035) 

Any adult ODs daily (binary) 0.498 0.531 0.515 0.526 -0.033 -0.017 -0.028 0.016 0.005 -0.011 

 (0.054) (0.050) (0.051) (0.045) (0.073) (0.073) (0.070) (0.071) (0.067) (0.067) 

Toilet use (binary) 0.400 0.405 0.391 0.380 -0.005 0.009 0.020 0.014 0.025 0.011 

 (0.050) (0.043) (0.045) (0.043) (0.066) (0.067) (0.066) (0.062) (0.060) (0.062) 

Re-interviewed (binary) 0.939 0.904 0.938 0.901 0.036* 0.002 0.039 -0.034* 0.003 0.037 

 (0.011) (0.015) (0.013) (0.021) (0.018) (0.017) (0.024) (0.019) (0.026) (0.025) 

Notes: Standard errors clustered at the village level shown in parentheses. 

* (**, ***) indicates statistical significance at the 10% (5%, 1%) level.  
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Table 1.3: Attrition 

Dependent variable: 
Household was re-interviewed  

at endline 

Treatment Group 1 -0.013 -0.009 

 (0.025) (0.024) 

Treatment Group 2 0.012 0.015 

 (0.023) (0.023) 

Treatment Group 3 -0.020 -0.015 

 (0.029) (0.029) 

Baseline household toilet use 0.077***  

 (0.016)  

Treatment Group 1 X Baseline 

household toilet use 
-0.033 

 

 (0.031)  

Treatment Group 2 X Baseline 

household toilet use 
-0.045* 

 

 (0.025)  

Treatment Group 3 X Baseline 

household toilet use 
-0.041 

 

 (0.030)  

Only households that did not use a 

toilet at baseline 
No Yes 

District fixed effects Yes Yes 

Control mean 0.940 0.901 

N 2,400 1,401 

Adjusted R
2
 0.030 0.030 

Notes: Standard errors clustered at the village level. 

* (**, ***) indicates statistical significance at the 10% (5%, 1%) level.
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Table 1.4: Balance on baseline village characteristics 

N=160 Means Differences in means 

 Control 

Household 

incentive 

Village 

incentive 

Both 

incentives 

Control 

vs. T1 

Control 

vs. T2 

Control 

vs. T3 

T1 vs. 

T2 

OBA vs. 

OBA+ODF 

ODF vs. 

OBA+ODF 

Village has river (binary) 0.800 0.675 0.700 0.625 0.125 0.100 0.175 

-

0.025 0.050 0.075 

 (0.081) (0.148) (0.135) (0.142) (0.119) (0.112) (0.107) 

(0.10

4) (0.088) (0.117) 

Exit road is dirt (binary) 0.575 0.675 0.625 0.650 -0.100 -0.050 -0.075 0.050 0.025 -0.025 

 (0.081) (0.119) (0.135) (0.102) (0.130) (0.105) (0.095) 

(0.10

9) (0.097) (0.113) 

Households (count) 135.900 129.375 146.275 122.050 6.525 -10.375 13.850 

-

16.90

0 7.325 24.225 

 (20.046) (33.308) (26.388) (15.829) (28.787) (18.037) (16.983) 

(21.8

61) (24.490) (18.060) 

Toilet use (%, sample) 0.411 0.431 0.431 0.395 -0.021 -0.021 0.016 0.000 0.037 0.037 

 (0.089) (0.058) (0.061) (0.064) (0.075) (0.055) (0.063) 

(0.05

0) (0.050) (0.064) 

Toilet ownership (%, M&E) 0.391 0.475 0.428 0.312 -0.085 -0.038 0.079 0.047 0.164* 0.117 

 (0.080) (0.056) (0.073) (0.066) (0.049) (0.061) (0.094) 

(0.05

6) (0.089) (0.081) 

Notes: Standard errors clustered at the district level shown in parentheses. 

* (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Table 1.5: Effect of financial incentives on sanitation 

Dependent variable: 

(1) (2) (3) (4) (5) (6) 

Household 

toilet use 

Household 

toilet use 

Village toilet 

ownership 

rate 

Household 

toilet use 

Household 

toilet use 

Village toilet 

ownership 

rate 

Village offered household incentives 0.048 0.045 0.162*** 0.034 0.034 0.139*** 

 (0.040) (0.040) (0.053) (0.039) (0.038) (0.052) 

Village offered village incentive -0.003 -0.003 0.135** -0.016 -0.016 0.138*** 

 (0.041) (0.041) (0.053) (0.040) (0.040) (0.052) 

Village offered both household and 

village incentives 
-0.032 -0.032 -0.024 -0.018 -0.018 -0.010 

 (0.056) (0.056) (0.074) (0.055) (0.056) (0.073) 

Baseline dependent variable 0.437*** 0.430*** 0.497*** 0.360*** 0.359*** 0.486*** 

 (0.026) (0.026) (0.075) (0.030) (0.030) (0.073) 

Household was rebate-eligible  -0.046   -0.023  

(dummy)  (0.030)   (0.033)  

T1 or T3 Village*household was 

rebate-eligible 
 

0.007 

(0.044) 
  

-0.001 

(0.044) 
 

Additional household controls No No No Yes Yes No 

Additional village controls No No No Yes Yes Yes 

District fixed effects Yes Yes Yes Yes Yes Yes 

Control mean 0.602 0.602 0.547 0.602 0.602 0.547 

N 2,211 2,211 160 2,210 2,210 160 

Adjusted R
2
 0.282 0.283 0.449 0.332 0.333 0.485 

Data source Sample Sample Census Sampe Sample Census 

Notes: Standard errors clustered at the village level for household regressions. Rebate-eligible is a dummy variable constructed 

based on the poverty scorecard that established eligibility for rebates. Household controls include: household size and composition; 

household head’s age sex, and education; income in Kip (categorical) and self-assessed sufficiency (categorical); and home floor 

area and material of walls, roof, and floor. Village controls include: whether the village has access to a river or stream, whether the 

village has a paved road, village population, and percentage of village residents that are Lao Tai. * (**, ***) indicates statistical 

significance at the 10% (5%, 1%) level.  
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Table 1.6: First stage regressions 

Dependent variable: 

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

Endline 

househol

d toilet 

use 

 

Endline 

village 

toilet 

ownership 

rate (%) 

Endline 

household 

toilet use 

 

Endline 

village toilet 

ownership 

rate (%) 

Village offered household incentives 0.036 0.179*** 0.051 0.173*** 

 (0.046) (0.056) (0.043) (0.053) 

Village offered village incentive -0.027 0.184*** -0.008 0.177*** 

 (0.049) (0.055) (0.045) (0.053) 

Village offered both household and 

village incentives 
-0.026 -0.078 -0.056 -0.073 

 (0.068) (0.073) (0.064) (0.071) 

Friend owned a latrine pre-baseline 0.233*** 0.088*** 0.186*** 0.074*** 

 (0.029) (0.023) (0.029) (0.021) 

Child controls Yes Yes Yes Yes 

Household controls No No Yes Yes 

District fixed effects Yes Yes Yes Yes 

Control mean 0.602 0.510 0.602 0.510 

N 1,460 1,460 1,459 1,459 

F-statistic p-value 0.000 0.000 0.000 0.000 

Notes: Standard errors clustered at the village level. Household controls are the same as in 

Table 1.5. Child controls include: baseline height, age, birth order, gender, parent’s literacy. * 

(**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Table 1.7: IV estimates of the effects of village- and household-level sanitation on child growth 

Dependent variable: 
HAZ Stunted HAZ Stunted HAZ Stunted 

(1) (2) (3) (4) (5) (6) 

Endline household toilet use 0.203 -0.174 -0.008 -0.146 0.318 -0.226 

 (0.272) (0.147) (0.312) (0.181) (0.766) (0.395) 

Endline village toilet 

ownership rate (%) 
0.857*** -0.282** 0.899*** -0.303** 0.885* -0.330 

 (0.301) (0.139) (0.321) (0.148) (0.519) (0.261) 

Baseline height variable 0.353*** 0.470*** 0.351*** 0.461*** 0.339*** 0.489*** 

 (0.018) (0.040) (0.019) (0.041) (0.034) (0.056) 

Only households in which 

children practice OD at 

endline 

No No No No Yes Yes 

Child controls Yes Yes Yes Yes Yes Yes 

Household controls No No Yes Yes No No 

District fixed effects Yes Yes Yes Yes Yes Yes 

Mean dependent variable -1.748 0.404 -1.748 0.404 -1.961 0.488 

N 1,460 1,460 1,459 1,459 570 570 

Adjusted R
2
 0.367 0.139 0.394 0.186 0.283 0.084 

Hansen J-statistic p-value 0.632 0.813 0.683 0.998 0.966 0.952 

Notes: Standard errors clustered at the village level. Children with height-for-age z-score more than six standard 

deviations from the mean are excluded. Household controls and child controls are the same as in Table 1.6. In the IV 

regressions, endline household toilet use and endline village toilet ownership rate are instrumented using friends’ 

pre-intervention toilet ownership, and the treatment variables from Table 1.5. 

* (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Chapter 2. Text Reminders and Loan Repayment: 
Evidence from Maize Farmers in Kenya1 

 

Section 1: Introduction  

Microfinance serves over 140 million clients in low-income countries (Convergences, 2019). 

Reported delinquency rates tend to be low overall (Cull and Morduch, 2017), but sustainable 

operations in credit-constrained settings depend on timely recovery of capital, and more research 

is needed on how behavioral insights can help identify cost-effective ways to reduce the 

probability of late payment.  

 

This issue was investigated in partnership with a non-profit social enterprise in Kenya that 

provides agriculture inputs on credit. Based on theoretical research (Ghatak and Guinnane, 1999; 

Stiglitz, 1990; Besley and Coate, 1995) and evidence from many microfinance programs over the 

ensuing decades, the enterprise relies on a group liability lending model to increase likelihood of 

repayment via social pressure. The percentage of farmers completing their loans (repayment rate) 

is high every year, but late payment hinders the organization’s ability to carry into the next 

season and expand coverage. Moreover, it requires sending field officers to remote areas to urge 

farmers to repay. Solutions to this costly operational problem could be based on insights from 

behavioral economics research for development (see Kremer et al., 2019 for a review), 

particularly on reminders.  

 

 
1 Co-authors: Tomoko Harigaya (Precision Agriculture for Development), Michael Kremer (Harvard University), and 

Giulia Zane (Inter-American Development Bank). 

 

We thank Ian Gale, Garance Genicot, Billy Jack, Martin Ravallion, and participants in seminars at Georgetown 

University, the Office of Evaluation Sciences, and the Melbourne Institute of Applied Economic and Social Research 

for their helpful comments.   
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If inattention is a barrier to repayment (see Gabaix, 2019 and Ericson, 2017 for recent theoretical 

explorations of limited attention), then basic reminders that contain information on previously 

known details such as due date and balance will be effective2. A study in Uganda by Cadena and 

Schoar (2011) supports limited attention as a significant impediment to on-time repayment of 

microloans. They find that a basic reminder sent by text message increased the probability of on-

time repayment by 8%. Karlan et al. (2016) provide evidence from three countries that limited 

attention plays a role in saving behavior and that basic reminders reduce inattention. They also 

show that timing and framing of reminders do not matter. Bracha and Meier (2014) and Pekonen 

(2014) study the impact of text reminders on repayment in the U.S. and Finland, respectively.  

 

Other studies in developing countries find that reminders evoking social forces can also be 

effective in nudging recipients into action. Kast, Meier, and Pomeranz (2012) show that peer 

pressure through texts improved saving behavior in Chile. Karlan et al. (2015) find that 

reminders were only effective if they named a loan officer with whom the borrower had a long-

standing relationship in the Philippines. Du et al. (2020) show that citing creditor expectations in 

reminders increased peer-to-peer repayment in China. Bursztyn et al. (2019) find that citing 

moral appeals reduced delinquency on credit card payment in Indonesia. Although their studies 

do not analyze microfinance, Dustan et al. (2019) find that reminders referencing social norms 

improve reporting compliance by government bureaucrats in Peru, and Hallsworth et al. (2017) 

finds the same for tax compliance in the U.K. In summary, basic reminders have been shown to 

improve repayment behavior, as have social reminders.  

 

 
2 For studies of nudges for health behaviors, see Bobrow et al. (2016), Grepin et al. (2019), Guy et al. (2012) Lester 

et al. (2010), and Pop-Eleches et al. (2011), Regan et al. (2017).  
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All of these studies were concerned with nudging the recipient. When meeting obligations are a 

group responsibility, reminders could be framed to improve group coordination (e.g., by 

reminding recipients to check on their group members, or by revealing information on the 

repayment behavior of group members that would otherwise be hidden). The contribution of this 

paper is to test the effect of both individual and group-based reminders designed for a group 

liability setting. When borrowers are jointly liable, they may or may not have an incentive to 

exert pressure on each other (and even repay the loan of a partner whose project fails) or monitor 

each other (Ghatak and Guinnane, 1999; Stiglitz, 1990). But group liability can also have a 

discouraging effect and lead to coordination failure. Some members who would have repaid 

under individual liability could default if they find the rest of their group is unlikely to repay 

(Besley and Coate, 1995). Group reminders could amplify these opposing forces. 

 

The effect of different types of text messages is tested through a block randomized controlled 

trial. The impacts of individual reminders (sent to farmers to remind them about their own loans) 

and group reminders (sent to farmers who had already completed their loans, but were in a group 

that still contained incomplete loans) were tested. Individual reminders increased on-time 

repayment by 2%, but group reminders had a negative effect on lagging farmers in 

underperforming groups. The results show the potential of low-cost nudges to make 

operationally significant and cost-effective improvements in fragile credit markets, but also that 

group nudges can have unintended consequences for certain subsets of farmers and therefore 

need to be applied cautiously.   
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In the following sections, we describe the program, outline a stylized framework illustrating how 

group reminders could have an ambiguous effect in the context of this program, and present and 

discuss the evaluation results.  

 

Section 2: Background 

One Acre Fund (1AF) is a nonprofit organization that provides asset-based financing and 

agriculture extension services to smallholder farmers in East Africa. Farmers receive seeds, 

fertilizer, and other products on credit, and 1AF offers a flexible mobile repayment system that 

allows installments of any amount throughout the loan term. Analyzing 1AF’s integrated 

services to smallholder farmers (which include the inputs on credit along with delivery, 

extension training, and crop storage), Deutschmann et al. (2019) find that program participation 

increased maize production by 24% and profit by 16%.  

 

In Kenya, 1AF lends using a group liability model. Farmers form groups (typically eight to ten 

members who are friends or live close to each other) and enroll in the program, taking out 

individual loans averaging 100 USD. Based on summary statistics in Deustchmann et al. (2019), 

this corresponds to approximately 13% of annual income for maize farmers in the region. The 

loans are interest-free, but a small premium is built into the price of inputs to cover overhead 

costs.  

 

The loan term is synced with the agricultural cycle (Figure 2.1). Farmers are encouraged to pay 

gradually over the year (Figures 2.7 and 2.8), to avoid having to sell maize when the price is low. 

While loans are repaid individually, groups can only re-enroll in the following cycle if all 
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members have completed the previous one in good standing. Because 1AF requires lead time to 

mobilize for the subsequent agricultural season and it is costly to send officers into the field to 

follow-up with lagging farmers, on-time recovery of capital is critical for the sustainability of 

1AF’s model. To encourage early repayment, 1AF sets an early repayment date several weeks 

ahead of the official deadline. Farmers who pay by the early repayment date are individually 

rewarded with a small prize.  

 

While overall repayment rates tend to be high (over 95%) in typical seasons, late payment 

(which could hold up the program’s operations) is a common problem requiring follow-up effort 

from program officers, and the official deadline often needs to be extended. This issue is the 

primary motivation for the randomized controlled trial of repayment reminders.  

 

Section 3: Conceptual Framework 

The theoretical effects of individual reminders (about their own loans) and group reminders 

(about group progress) on timely repayment can be shown through a simple conceptual 

framework. A number of assumptions are made to stylize the problem, and the set-up is 

contrived to illustrate how individual reminders have a positive effect on the probability of 

repayment, but group reminders have an ambiguous effect.  

 

Decision framework 

There are two periods with no intertemporal discounting. Farmers have identical per-period 

income y and choose consumption spending c and repayment amount r in each period, so the 

budget constraint of farmer i in period t is c!" + r!" = y. No savings instruments are available. All 
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farmers take out individual loans of size L < !
", but they are jointly liable in groups of two. 

Utility U(c) is concave in consumption.  

 

A farmer gets satisfaction valued at ε! if she repays her own loan by the end of period 2 (this may 

be thought of as reputational utility). ε! is uniformly distributed over [0, 2y] and realized 

privately at the beginning of period 1. In addition, if a farmer and her partner have both repaid by 

the end of period 2, they each get continuation benefit B of future access to the credit program. 

Assume δ = 2u(y) − 2u7y − #
"8 < B < u(y) − u(y − L), so that no matter what her realization 

of ε! is, a farmer always chooses to repay if she knows her partner will, but it is never optimal to 

repay the entire balance of the loan in period 2 regardless of what her partner does.  

 

Farmer i’s utility is:  

U = u(c!#) + u(c!$) + ε! ∗ :
1	if	r!# + r!$ = L	
0	if	r!# + r!$ ≠ L

+ 	B ∗ ?
1	if	r!# + r!$ = L	∀	i	in	group	j	
0	otherwise																																		

 

 

Benchmark case 

If there is no possibility of inattention to the deadline, farmers recognize that it is in both 

member’s interest to repay. Both group members will choose c!# = c!$ = y −
%
$ , r!# = r!$= %$.  

 

Limited attention case 

If farmers are subject to random shocks of inattention in period 1 that cause them to forget that 

the deadline is coming at the end of period 2, non-payment becomes a possibility. The 

probability of being attentive to the deadline is π for each farmer. Inattentive farmers 
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overconsume in period 1, choosing c!# = y. No farmers are inattentive in period 2 because field 

officers remind them in person, but repayment in period 1 after being inattentive in period 1 is 

never optimal by assumption.  

 

The probability of inattentiveness in period 1 is common knowledge and farmers adjust their 

expected payoff accordingly, weighting the group repayment payoff (B) by the probability of the 

partner choosing to repay (P!). Thus, if she is attentive, farmer i’s utility function is: 

 

E[U] = u(c!#) + u(c!$) + [ε! + P! ∗ B] ∗ :
1	if	r!# + r!$ = L	
0	if	r!# + r!$ ≠ L

 

 

P! is formed based on rational expectations. It is the probability of the partner being attentive (π) 

multiplied by the probability of the partner choosing to repay conditional on being attentive. 

Through symmetry (P! = P&!) and the properties of the uniform distribution, we can solve for P! 

as a function of π:  

 

P! =
π(2y − δ)

2y − πB
 

 

An inattentive farmer will choose c!# = y, and then decide not to repay in period 2. An attentive 

farmer will repay if her realization of ε! is sufficiently high:  

 

ε! ≥ δ −
Bπ(2y − δ)

2y − πB
= ε 
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Individual reminders 

Suppose that there are shocks of inattention, but the lender can send individual reminders to 

farmers in period 1 before consumption decisions are made. Individual reminders increase the 

probability of attentiveness from π to πN. Farmers who end up being attentive in period 1 assume 

that the reminders were sent to their partners as well, so there is a multiplier effect of the 

reminder, in that '($') > 1. Individual reminders therefore have a positive effect on the repayment 

probability.  

 

Group reminders 

Suppose that instead of individual reminders, the lender can send a message telling the farmers 

whether their partner has made a repayment in period 1. The message therefore contains a signal 

s ∈ {0,1}. These group reminders are unexpected but once received, the recipient assumes her 

partner received a message as well. For simplicity suppose that the farmers assumes her partner’s 

period 1 consumption has already been set when the group reminder is received.  

 

This type of group reminder has an ambiguous effect on repayment. It increases probability of 

attentiveness just as the individual reminder does (probability of attentiveness increases to πN and 

P! increases accordingly). But it could also reveal information that causes the farmer to update P!, 

thus affecting her decision. If s = 0, the farmer understands that her partner will not repay (P! =

0), so the farmer repays only if ε! > δ (a higher threshold than in the absence of the reminder).   

 

 

 



 

 38 
 

Extensions for this context 

This framework is highly simplified and does not account for potentially important features 

(multiple group members, communication among members, timing of reminders, inability to 

repay, multiple periods, farmer heterogeneity, adverse selection), but it sparsely demonstrates 

how the impact of group reminders on repayment is ambiguous.  

 

As is discussed in more detail in the following section, group reminders are only sent to farmers 

that had already fully repaid, precisely to avoid the possible dampening of repayment incentives 

in this simplified framework. Under those conditions, group reminders can only affect repayment 

through second-hand information (passing from a farmer who had fully repaid and received a 

group reminder to a partner who had not fully repaid). Therefore, a key question for this study is 

whether a farmer would ever share information that would reduce P&! after she has already fully 

repaid her own loan.  

 

Minor extensions to the framework allow for that when group size is increased beyond two. One 

possibility is that farmer i’s utility could increase just from the act of sharing privileged 

information with her partners (gossip value). Another possibility is miscalculation – farmer i may 

underestimate	P&!, and share a signal that is meant to be encouraging but actually reduces 	P&!. 

Sharing information could also have a discouraging effect beyond its impact on P&!	(e.g., making 

them feel left out, or upset about being pressured in a more accusatory way than would be 

possible in absence of the group reminder).  
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Thus, after introducing larger groups and plausible irrationality (miscalculation) or socially-

derived utility (gossip value, social dynamics), the possibility of a negative effect of group 

reminders remains, even under the specific conditions of the intervention described in the next 

section.  

 

Section 4: Experimental Design 

A randomized controlled trial was designed and implemented by 1AF to evaluate the 

effectiveness of different types of reminders in improving on-time repayment. An independent 

research team analyzed administrative data from the trial.  

 

In February 2018, over 40,000 farmer groups containing 291,000 farmers3 located across 1,500 

sites (a geographic division supervised by one program field officer) were block randomized into 

three equally-sized experimental groups based on group size, site, and the percentage of group 

members that had already paid at the time of randomization. Groups were assigned to receive no 

reminders (C), reminders on individual repayment (T1), or reminders on individual and group 

repayment (T2). Among the farmers in groups assigned to receive reminder messages (i.e., T1 

and T2), two-thirds were randomly selected to receive individual messages. We refer to a farmer 

as individually “treated” if she was among those two-thirds of farmers in T1 or T2 assigned to 

receive messages directly.  

 

1AF implemented two waves of message campaigns (Figure 2.2). In the first, tri-weekly 

messages were sent to treated farmers encouraging repayment by an early finisher date (July 22), 

 
3 This excludes about 100,000 farmers that had paid for their inputs upfront (before February 14, 2018) and were 

therefore excluded from the randomization.  
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starting on July 5. In the second, weekly reminders about repayment were sent to treated farmers 

in the month preceding the official deadline, which was September 2. Throughout the 

experiment, only treated farmers received individual reminders. The only message an untreated 

farmer could ever receive was a group reminder, and she would only receive one if she had 

completed her own loan and still had members in her group that had yet to finish.  

 

Early finisher messages 

To encourage farmers to repay early, 1AF provides an incentive – a hoe in 2018 - for farmers 

who complete repayment by the early finisher date (which in this trial was set six weeks before 

the official deadline). The early finisher messages encouraged farmers to repay by the early 

finisher date to receive this incentive.  

 

Treated farmers were subject to individual-level randomized assignment to four types of early 

finisher messages. These messages encouraged farmers to repay by an early finisher date (July 

22) to receive a hoe. Treated farmers were evenly assigned to receive a basic message, social 

message, total balance message, or weekly balance message (see Table 2.1 for content). Block 

stratification was by site, seasons enrolled, whether the farmer was a new member, and phone 

ownership. The remaining one-third of farmers in T1 and T2 and all farmers in the control group 

were assigned to not receive any early finisher messages. 

 

The variations in early finisher message content were introduced with different possible 

constraints on early repayment in mind. Basic reminders were designed to overcome limited 

attention by simply calling attention to the impending early finisher date. The social messages 
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were designed to motivate early repayment via the social comparison effect, whereby a farmer 

would compare herself with local peers and repay early to match them. Total balance messages 

provided more information than basic reminders, which could be helpful for mental accounting. 

Weekly balance messages were more detailed than total balance messages, breaking down the 

total balance in a way that could assist with planning.  

 

Official deadline reminders 

Between the early finisher date and the official deadline, weekly individual reminders (content 

shown in Figure 2.3) were sent to treated farmers with an unpaid balance. In addition, group 

reminders with information about the group repayment status were sent to groups in T2 with one 

or more members that had yet to repay. To avoid dampening individual incentives to repay, the 

group reminders were sent only to individuals who had already repaid their own loans. These 

reminders were sent weekly, starting one month before the September 2 deadline.  

 

The group reminders could improve repayment by enabling group coordination: due to the 

information contained in group reminders (see Figure 2.4), members would be aware of potential 

delinquents in their group, and could exert pressure on their lagging peers to send their payment. 

Note that the effectiveness of these group reminders would not be incompatible with limited 

attention. The group reminders could spur more attentive members to help their peers overcome 

inattentiveness more effectively than the automated reminders directly sent to the individual.  

 

The content of individual and group reminders was randomly varied for official deadline 

reminders as well. Specifically, there were six permutations of individual reminder content for 
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treated farmers in T1 and T2 and six permutations of group reminder content for farmers who 

completed repayment in T2 only. These equally sized sub-treatment groups varied the 

information about peer repayment and mention of group liability to allow further investigation of 

social effects. 

 

For the individual-level randomization of individual reminder content, blocks were formed on 

years of experience with the program, site, and early finisher status. For the group-level 

randomization of group reminder content, the blocks were formed on group size, site, and 

percentage of group members that had already paid at the time of randomization.  

 

Table 2.2 demonstrates that the group randomization into control, T1, and T2 and the individual 

randomization into message content were balanced on the stratifying variables.    

 

Section 5: Results 

The repayment data covers over six million mobile transactions from September 2017 to 

September 2018. 27% of farmers in the control arm repaid by the early finisher deadline. The 

rate of repayment by the official deadline on September 2 was only 75%. As is typical for this 

program, the deadline was extended by three weeks to September 23, by when 93% of farmers4 

had repaid. While re-qualification is based on all group members completing repayment, 

recovery of individual loans is the operationally relevant outcome, so individual-level repayment 

is the dependent variable for all analysis.  

 

 
4 Including farmers that pre-paid for their inputs, the overall individual repayment rate was 95% (closer to the typical 

repayment rate for 1AF, but still slightly low as 2018 was a drought year).  
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Repayment by the extended deadline is high. Strategic or involuntary default does not appear to 

be a common problem. Only 2% of farmers in the sample had paid down less than 50% of their 

loan by the extended deadline. Figure 2.5 shows that late payment (after the official deadline) is 

the more prevalent issue, imposing a collection burden on field officers (who could be using their 

time more productively on extension activities), postponing the organization’s preparation for the 

next season, and potentially hindering expansion of program coverage. It is also unlikely that 

liquidity at the deadline is a major issue, since the harvesting of most major crops would have 

concluded by the deadline. All of this suggests that reminders may indeed be helpful.  

 

Early finisher results 

To estimate the treatment effects of early finisher messages, we run variants of the following 

regression for farmer S in group T, with U denoting the set of farmer-level and group-level 

variables on which the randomization blocks were formed (group size, group percentage of 

members that paid for their inputs upfront, site, farmer’s total seasons enrolled, whether or not 

the farmer was a new member, and farmer’s phone ownership), and V denoting the residual: 

 

[Farmer	repaid	by	July	22]!"

= β#[Farmer	treated]! + β$[Group	in	T1]" + β%[Group	in	T2]" + γX!" + ε! 

 

The treatment variable is pooled at three different levels in Specifications 1, 2, and 3 of Table 

2.3, so that the effects of different types of reminders can be compared against each other.  
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Table 2.3 shows that early finisher messages were effective in encouraging early repayment, 

raising the probability of early finishing by 4 percentage points (14% improvement over the 

mean). While non-basic messages outperformed basic messages (15% improvement vs. 12% 

improvement), the difference among non-basic message types was not significant. The 

insignificant coefficients on T1 and T2 show that there were no spillovers from group members 

who received early finisher messages to those who did not: controlling for individual treatment 

status, there was no effect of being in a group in which some farmers received early finisher 

messages (T1 or T2).   

 

In Table 2.4, we show the p-values for the key null hypotheses tests based on inference from the 

regressions in Table 2.3. We adjust the significance levels of those p-values for multiple 

hypotheses testing, using a false discovery rate correction. We follow the procedure described in 

Simes (1986), which is a less conservative adjustment to the classical Bonferroni procedure. 

Table 2.4 shows that, adjusting for multiple inference, the only statistically significant difference 

(p<0.05) among message types is that balance messages outperform basic messages. This may be 

because balance reminders help overcome problems with mental accounting, and could be 

consistent with a limited attention explanation for late payment.   

 

Official deadline results 

The primary outcome of interest for the second part of the study is on-time repayment (by the 

official deadline). Because no farmers that received early finisher messages were assigned not to 

receive official deadline reminders, we cannot disentangle the effects of early finisher messages 
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and official deadline reminders. We run the same regression as for the early finisher results, but 

with repayment by September 2 as the outcome. 

 

Table 2.5 presents the results. Comparing the control farmers against the treated farmers, 

reminders increased on-time repayment by 1.7 percentage points, or 2% over the control mean. 

Controlling for farmer’s treatment status, there was no effect of being in a T1 group (i.e. no 

spillovers from treated farmers to untreated farmers in T1). Messages designed to leverage group 

liability (T2) had small negative effect on repayment, which we discuss in more detail in the 

following section.  

 

Figure 2.6 plots the coefficients on sub-treatment effects (with the effect of basic reminders 

normalized to zero). We had low power to detect small differences (fewer than 2 percentage 

points) among the variants of both individual reminders and group reminders. It does not appear 

that citing liability or repayment behavior of others in the group increased probability of 

repayment.   

 

Table 2.6 formally tests hypotheses about official deadline treatments and sub-treatments.  

 

Extended deadline results 

The repayment rate was only 75% on September 2, and 1AF extended the deadline to September 

23 (as it does in almost every year). Table 2.7 shows that treatment had a small effect on 

repayment by the extended deadline. This is because after the original deadline passed and 



 

 46 
 

farmers were notified of the extension by SMS, field officers would employ various personalized 

methods of encouraging repayment, regardless of their treatment status.  

 

The following section discusses the results from the trial, investigating possible mechanisms 

behind the observed direct and spillover effects of the reminders (using heterogeneous effects 

analysis and secondary outcomes), and cost-effectiveness of the intervention.  

 

Section 6: Discussion 

Direct effect on treated farmers 

The only data available for the full sample aside from farmer and group treatment status and 

repayment are related to the program (years of experience with the program, group size, and 

credit amount for each account). These variables are used to conduct heterogeneity analysis. 

Along with previous results, Table 2.8 suggests that the following mechanisms can be ruled out:  

1. Group coordination: If the reminders helped improve group coordination, treatment 

would interact with group size. Treatment did not interact with group size in Table 2.8. 

2. Enforcement signal: If the reminders were an enforcement signal (causing farmers to 

update their expectations about consequences of late payment), treatment would interact 

with how much experience the farmers or group facilitator had with the program (not the 

case in Table 2.8).  

3. Peer pressure: If the reminders were effective because they helped farmers pressure their 

peers to repay, there would have been evidence of positive treatment spillovers in T1. 

That was not the case (Table 2.5).  
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4. Social norms: If the reminders served to shame, guilt, or adjust perceptions of social 

norms concerning repayment, the content of reminders would have mattered, since many 

of the variations included social cues. That was not the case, as there were no significant 

sub-treatment effects in Figure 2.6.  

5. Mental accounting: If the deadline reminders were effective because they helped farmers 

plan their finances, we would observe interaction between treatment and loan size. That 

was not the case (Table 2.8).  

 

The results in the previous section are consistent with some farmers having limited attention, and 

suggestive evidence in this section rules out other, non-mutually exclusive channels using the 

limited available individual-level and group-level data. Therefore, the most plausible explanation 

for the observed treatment effects is that text messages simply brought repayment to the top of 

mind as suggested by Karlan et al. (2016), making farmers more attentive to the deadline.  

 

This explanation is also consistent with the negligible reminder effects on other outcomes (Table 

2.9). Reminders did not affect remaining balance, number of repayments, or average amount 

paid per transaction, and they advanced average date of repayment by one day. Thus while 

reminders seemed to increase attentiveness to the due date, they did not appreciably affect 

repayment behavior aside from meeting the deadline, and it does not appear that farmers 

immediately repaid in full upon receiving reminders in the weeks before the deadline.    
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Spillover effect on untreated farmers 

In Table 2.10, we revisit the treatment effects on repayment by the three key dates to focus 

discussion of treatment spillovers (effects of group treatment on untreated farmers). While there 

is no evidence of negative spillovers of individual reminders (i.e. being in T1 but not receiving 

messages), there is a small and marginally significant negative effect of being in a T2 group on 

on-time repayment. Table 2.11 shows the negative effect of being in a T2 group when we limit to 

untreated farmers.  

 

One possible explanation for this negative T2 spillover is that the information about incomplete 

group repayment removed pressure on members with a remaining balance to complete their 

payment on time. For instance, a member who finished her repayment might have shared the 

content of the message with some farmers in their group that had yet to repay. If several others in 

the group had also yet to repay, that could reduce pressure to meet the official deadline (e.g., by 

increasing expectations of a deadline extension). While the RCT was designed to avoid 

dampening incentives as much as possible (by ensuring that group reminders were only sent to 

those who had completed their own repayment), information-sharing among farmers in the same 

group could account for the small negative effect of group reminders.  

 

Consistent with that hypothesis, the negative T2 spillover appears to have been driven by 

untreated farmers that 1) were in groups assigned to receive informative group reminders, 2) 

were in groups that were underperforming (and therefore the information was more likely to be a 

negative shock), and 3) were themselves underperforming in terms of progress toward repayment 

(and therefore were more susceptible to a reduction in pressure to repay):  
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1. While we did not have sufficient power to distinguish the differences among T2 sub-

treatments (Figure 2.6), the negative effect of T2 on untreated farmers appears strongest 

for the General Information + No Liability sub-treatment (a sub-treatment breakdown of 

Table 2.11 is shown in Table 2.12). This supports the proposed explanation, since that 

sub-treatment provided non-specific information on group progress that could have 

leaked out and been discouraging. Furthermore, the lack of liability content may have 

meant that the message recipient did not put offsetting pressure on her group members.   

2. The content of group reminders would have been most discouraging (“few of your group 

members have repaid”) if group repayment was less than 50% at the time group 

reminders started being sent out (August 8). The negative interaction of group repayment 

with T2 (1.5 percentage points) further supports the hypothesis for discouragement 

(Table 2.13). This finding matches up with the conceptual framework, which suggested 

that group reminders have a negative effect if information is passed on that causes 

farmers to revise their subjective probability of their group members meeting their 

individual obligations downward.  

3. Untreated farmers in T2 with a high unpaid share (greater than the median unpaid share 

as of July 5, when messages started being sent) were 1.6 percentage points less likely to 

repay by the official deadline (Table 2.13). This suggests that the negative effect of being 

in T2 was driven by untreated members that were relatively far from repaying (and were 

therefore susceptible to discouragement) when information about the group’s progress 

would have become available, which is consistent with the proposed explanation. This 

finding does not match up directly with the conceptual framework because it had only 

two periods. We can imagine that if we extended the framework to multiple periods, the 
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disutility of cutting back on consumption to start repaying the loan in installments after 

being reminded by a group member would be increasing in the number of periods that the 

farmer had been inattentive previously (and therefore had a high outstanding balance). 

Also, we did not incorporate income heterogeneity or disutility from letting down the 

group into the conceptual framework in Section 2, but it is easy to imagine that learning 

that their group is underperforming could be a relief to farmers who are far from 

repaying. 

 

In retrospect, group reminders are unlikely to be an effective strategy for encouraging timely 

repayment for 1AF. Reports from the field indicate that while officially all members of a group 

need to complete their loan for its members to re-qualify for the next season, in practice field 

officers are known to go under the table to re-enroll farmers who have shown that they can meet 

their individual obligations, even if their group did not technically re-qualify. Thus the joint 

liability aspect of the program has limited importance. This would explain why group reminders 

did not seem to generate positive peer pressure on any farmers to offset the negative spillover 

effect on lagging farmers in underperforming groups. It is also plausible that, while in focus 

groups before the trial farmers themselves suggested that group reminders would be helpful, in 

reality it is uncomfortable to approach friends about their individual loans.  

 

Cost-effectiveness 

Conservative calculations suggest that this campaign was cost-effective. A text message costs 

0.40 KSH (0.004 USD) to send. 129,000 farmers received early finisher messages (as many as 

nine messages, since three were sent per week up to the deadline). 112,000 farmers were 
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assigned to receive official deadline reminders (individual and/or group) and had not repaid by 

the early finisher date (so official deadline reminders were sent to them). They would have 

received at most four reminders (one per week up to the deadline). Therefore, the cost of the text 

messaging campaign (excluding administration) was no more than 644,000 KSH (roughly 6,000 

USD).  

 

Since on-time payment is a cost to the farmers and a benefit to the non-profit, we consider it to 

be of zero social value. We assume the same for the hoes, which are a benefit to farmers and a 

cost to the non-profit. The main driver of social benefit from sending text messages is reduction 

of collection efforts by field officers. 2,200 farmers did not have to be visited because of 

reminders (they repaid by the official deadline). Valuing field officers’ time at their daily wage 

(which likely underestimates the opportunity cost of their time) and assuming 30 minutes per 

visit, this generated roughly 700 USD. Furthermore, 400 farmers re-qualified because of the 

reminders (they repaid by the extended deadline). The messaging program breaks even from a 

social perspective as long as the continuation social value of re-qualification is at least 13 USD 

(13% of the face value of the average loan). Given the large improvements in crop yield 

associated with the integrated services provided by the non-profit, it therefore seems likely that 

the program was cost-effective.   

 

Section 7: Conclusion 

Text reminders generated a small improvement in repayment by the official deadline. In this 

context, finding a small effect of basic reminders on on-time repayment is unsurprising. 1AF 

likely faces a credibility problem with its official deadline, because many farmers are probably 
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aware that the deadline is extended most years. Despite this, the analyzed intervention was cost-

effective under conservative assumptions.  

 

We find that in aggregate, group reminders had a small negative effect on repayment. This was 

apparently due to instances in which information from group reminder recipients caused non-

recipient individuals with large outstanding balances to revise their expectation of the probability 

of group on-time completion downward, reducing pressure to repay on-time. More importantly, 

while group liability is the program policy, it is reportedly weakly enforced, with field officers 

known to help some farmers in good standing re-enroll the following season even if their group 

officially failed to re-qualify. It is possible that the positive peer pressure effect of group 

reminders would dominate the negative discouragement effect in other contexts where group 

liability is more stringent, and overall repayment rates are lower.  

 

These results suggest several possible directions for future experimentation, including starting to 

send reminders earlier in the year, tweaking the group liability format, and setting an earlier, 

more credible deadline.  
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Figures 

 
Figure 2.1: Program cycle 

 

 

 
Figure 2.2: RCT structure 
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Figure 2.3: Deadline individual reminder content 

 
 

 
Figure 2.4: Deadline group reminder content 

 
 

Basic

• Hello [Name], 
complete your 2018 
loan by September 2.

(+Liability

• Hello [Name], 
complete your 2018 
loan by September 2 
so that your group 
will not be banned!

(+Information)

• General: Hello 
[Name], complete 
your 2018 loan by 
September 2. 
[Some/many] people 
in your group have 
already completed!

• Specific: Hello 
[Name], complete 
your 2018 loan by 
September 2. [#] 
people in your group 
have already 
completed!

Basic

• Hello [Name], meet 
with your group to 
make sure all 
complete their loan by 
September 2. 

(+Liability

• Hello [Name], meet 
with your group to 
make sure all 
complete their loan by 
September 2 so that 
your group will not be 
banned!

(+Information)

• General: Hello 
[Name], meet with 
your group to make 
sure all complete their 
loan by September 2. 
[Many/a few] people 
in your group have 
not yet completed!

• Specific: Hello 
[Name], meet with 
your group to make 
sure all complete their 
loan by September 2. 
[#] people in your 
group have not yet 
completed!
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Figure 2.5: Individual and group repayment rates for untreated farmers and control groups 

 

 

 
Figure 2.6: Official deadline sub-treatment effects 
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Figure 2.7: Histogram of number of payments 

 

 
Figure 2.8: Histogram of average amount per transaction 
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Tables 
 

Table 2.1: Early finisher message content 

Early finisher message Text 
Basic Hello {Name}, earn a Jembe by completing your 2018 loan by 

22nd July! 
Social Hello {Name}, earn a Jembe by completing your 2018 loan by 

22nd July! Many members in {site} have already earned it! 
Total balance Hello {Name}, earn a Jembe by completing your 2018 loan by 

22nd July! Your balance is 2000/=. 
Weekly balance Hello {Name}, earn a Jembe by completing your 2018 loan by 

22nd July! Pay at least 500/= every week to earn it! 
 

 
Table 2.2: Balance test regressions 

 

 
 
 
 
 
 
 
 
 
  

Panel A. Group randomization  
Group size Pre-payment percentage 

T1 0.001 -0.000 
 (0.027) (0.000) 

T2 0.010 0.000 
 (0.027) (0.000) 

Number of observations 42,415 42,415 
F-statistic p-value 0.926 0.405 
Adjusted R2 -0.000 -0.000 
Panel B. Individual randomization to treatment (individuals in T1 or T2)  

New Member Seasons Has Phone Loan (KSH) 
Any reminder  0.000 -0.004 -0.000 4.820 

  (0.002) (0.007) (0.000) (25.519) 
Number of observations 193,675 193,675 193,675 193,675 
F-statistic p-value 0.841 0.578 0.474 0.831 
Adjusted R2 -0.000 -0.000 -0.000 -0.000 



 

 61 
 

Table 2.3: Treatment effects on repayment by the early finisher date 

Dependent variable: Repayment by July 22  
Specification 1 Specification 2 Specification 3 

Farmer assigned to receive 
reminders (Treated) 

0.039*** 
  

  (0.002) 
  

Basic message 
 

0.034*** 0.034*** 
  

 
(0.003) (0.003) 

Social message 
 

0.040*** 0.040*** 
  

 
(0.003) (0.003) 

Balance message 
 

0.041*** 
 

  
 

(0.002) 
 

Total Balance message 
  

0.042*** 
  

  
(0.003) 

Weekly Balance message 
  

0.040*** 
  

  
(0.003) 

Group assigned to receive 
individual reminders (T1) 

0.001 0.001 0.001 

 (0.003) (0.003) (0.003) 
Group assigned to receive 
group reminders (T2) 

-0.003 -0.003 -0.003 

 (0.003) (0.003) (0.003) 
Number of observations 291,176 291,176 291,176 
Control mean 0.274 0.274 0.274 
Adjusted R2 0.085 0.085 0.085 
Fixed effects Yes Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed 
effects include variables on which treatment assignment was blocked (group size, pre-paid 
percentage, site, seasons enrolled, new member dummy, and phone ownership).  
* (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 

 

 
Table 2.4: Early finisher hypothesis test p-values 

Null hypothesis Spec.1 Spec. 2 Spec. 3 
Reminders had no effect (β*+,-",.	 = 0) 0.000*** 

  

Basic and social reminders are equally effective 
(β0-1!2	 = β342!-5	) 

 
0.065* 

 

Basic and balance reminders are equally effective 
(β0-1!2	 = β0-5-62,	) 

 
0.015** 

 

Total and weekly balance reminders are equally 
effective (β*4"-5	 = β7,,859	) 

  
0.528 

Notes: Significance levels are adjusted using the FDR correction from Simes (1986).  
* (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Table 2.5: Treatment effects on repayment by the official deadline 

Dependent variable: Repayment by September 2 
Farmer assigned to receive reminders (Treated) 0.017*** 
  (0.002) 
Group assigned to receive individual reminders (T1) -0.000 
  (0.003) 
Group assigned to receive group reminders (T2) -0.005* 
  (0.003) 
Number of observations 291,176 
Control mean 0.753 
Adjusted R2 0.180 
Fixed effects Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed effects 
include variables on which treatment assignment was blocked. * (**, ***) indicates 
statistical significance at the 10% (5%, 1%) level. 

 
 

Table 2.6: Official deadline hypothesis test p-values 

Null hypothesis Table 2.5 Figure 2.6 
No effect of individual reminders on deadline repayment. 0.000*** 

 

No effect of group reminders on deadline repayment. 0.074* 
 

Group reminder content did not matter. 
 

0.917 
Individual reminder content did not matter. 

 
0.162 

Notes: Significance levels are adjusted for multiple hypotheses testing based on Simes 
(1986). * (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 

 
 

Table 2.7: Treatment effects on repayment by extended deadline 

Dependent variable: Repayment by September 23 
Farmer assigned to receive reminders (Treated) 0.003*** 
 (0.001) 
Group assigned to receive individual reminders (T1) -0.001 

  (0.002) 
Group assigned to receive group reminders (T2) -0.003 

  (0.002) 
Number of observations 291,176 

Control mean 0.923 
Adjusted R2 0.239 
Fixed effects Yes 
Notes: Robust standard errors clustered at the group level. Fixed effects include variables on 
which treatment assignment was blocked. * (**, ***) indicates statistical significance at the 
10% (5%, 1%) level. 



 

  
 

Table 2.8: Heterogeneity analysis for official deadline repayment, all farmers 
 
 
 
 
 
 
 
 

Dependent variable: Repayment by September 2  

Interacted variable (I): None 
Large group 

dummy 
(Group size>8) 

New member 
dummy 

(Experience<1 
year) 

Experienced group 
dummy (group 

facilitator 
experience>2 

years) 

Large loan 
dummy 

(Credit>10,000 
KSH) 

Farmer assigned to receive 
reminders (Treated) 

0.017*** 0.018*** 0.016*** 0.017*** 0.015*** 

  (0.002) (0.002) (0.002) (0.003) (0.002) 
Group assigned to receive 
individual reminders (T1) 

-0.000 -0.000 -0.000 -0.000 -0.000 

  (0.003) (0.003) (0.003) (0.003) (0.003) 
Group assigned to receive 
group reminders (T2) 

-0.005* -0.005* -0.005* -0.005* -0.005* 

  (0.003) (0.003) (0.003) (0.003) (0.003) 
I  0.017*** -0.013*** -0.001 -0.028*** 

  (0.004) (0.003) (0.004) (0.002) 
I x Treated   -0.003 0.002 0.000 0.004 
   (0.004) (0.003) (0.004) (0.003) 
Number of observations 291,176 291,176 291,176 291,176 291,176 
Control mean 0.753 0.753 0.753 0.753 0.753 
Adjusted R2 0.180 0.180 0.180 0.180 0.181 
Fixed effects Yes Yes Yes Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed effects include variables on which 
treatment assignment was blocked. * (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Table 2.9: Treatment effects on other outcomes 

Dependent variable: Repayment 
by Sept. 2 

Repayment 
by Sept. 23 

Number of 
repayments 

Balance as 
of Sept. 2 

(KSH) 

Balance as 
of  Sept. 23 

(KSH) 

Average 
payment 
amount 

Repayment 
date 

Farmer assigned to receive 
reminders (Treated) 

0.017*** 0.003*** -0.015 -46.010*** -9.071 16.605 -1.012*** 

  (0.002) (0.001) (0.016) (8.894) (5.661) (6.057 (0.126) 
Group assigned to receive 
individual reminders (T1) 

-0.000 -0.001 -0.012 -2.908 5.523 2.306 -0.137 

  (0.003) (0.002) (0.022) (14.971) (10.221) (8.239) (0.185) 
Group assigned to receive 
group reminders (T2) 

-0.005* -0.003 -0.007 21.841 16.088 6.512 0.145 

  (0.003) (0.002) (0.022) (14.757) (10.238) (8.450) (0.187) 
Number of observations 291,176 291,176 291,176 291,176 291,176 291,176 257,972 
Control mean 0.753 0.931 4.359 799.522 277.818 1,250.469 - 
Adjusted R2 0.180 0.239 0.079 0.144 0.167 0.043 0.133 
Fixed effects Yes Yes Yes Yes Yes Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed effects include variables on which 
treatment assignment was blocked. * (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 
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Table 2.10: Treatment effects on repayment for three key dates 

 

 
Table 2.11: Group treatment effects on untreated farmers 

Dependent variable: Repayment by 
September 2 

Repayment by 
September 23 

T1 0.001 -0.000 
 (0.003) (0.002) 
T2 -0.006* -0.004* 
  (0.003) (0.002) 
Number of observations (only untreated 
farmers in T1 or T2) 

161,997 161,997 

Control mean 0.753 0.931 
Adjusted R2 0.185 0.242 
Fixed effects Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. 
Fixed effects include variables on which treatment assignment was blocked.  
* (**, ***) indicates statistical significance at the 10% (5%, 1%) level. 

Dependent variable: Individual repayment by…  
Early finisher date Official deadline Extended deadline 

Farmer assigned to receive 
reminders (Treated) 

0.039*** 0.017*** 0.003*** 

  (0.002) (0.002) (0.001) 
Group assigned to receive 
individual reminders (T1) 

0.001 -0.000 -0.001 

  (0.003) (0.003) (0.002) 
Group assigned to receive 
group reminders (T2) 

-0.003 -0.005* -0.003 

 (0.003) (0.003) (0.002) 
Number of observations 291,176 291,176 291,176 
Control mean 0.274 0.753 0.931 
Adjusted R2 0.085 0.180 0.239 
Fixed effects Yes Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed effects 
include variables on which treatment assignment was blocked. * (**, ***) indicates 
statistical significance at the 10% (5%, 1%) level. 



 

 66 
 

 

Table 2.12: T2 sub-treatment effects on repayment, untreated farmers 

 
 
 
 
 
 
 
 

  

Dependent variable: Repayment by September 2 
T1 0.001 

  (0.003) 
T2: Basic group message -0.006 

 (0.006) 
T2: No liability + General info -0.017** 

 (0.008) 
T2:  No liability + Specific info -0.003 

 (0.008) 
T2: Liability -0.006 

 (0.006) 
T2: Liability + General info -0.002 

 (0.008) 
T2:  Liability + Specific info -0.006 

 (0.008) 
Number of observations 161,997 
Control mean 0.753 
Adjusted R2 0.185 
Fixed effects Yes 
Notes: Robust standard errors (in parentheses) are clustered at 
the group level. Fixed effects include variables on which 
treatment assignment was blocked. * (**, ***) indicates 
statistical significance at the 10% (5%, 1%) level. 
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Table 2.13: Heterogeneity analysis for official deadline repayment, untreated farmers 

Dependent variable: Repayment by September 2 

Interacted variable (I): None 

High individual 
balance dummy 
(% outstanding 
as of July 5> 

median) 

Low group 
repayment 

dummy 
(<50% repaid 

as of August 8) 

High individual 
balance dummy=1 

and low group 
repayment 
dummy=1 

T1 0.001 0.002 -0.002 0.000 
  (0.003) (0.003) (0.003) (0.003) 
T1 x I    -0.004 0.000 -0.006 
   (0.005) (0.006) (0.006) 
T2 -0.006* 0.002 -0.000 0.000 
 (0.003) (0.003) (0.003) (0.003) 
T2 x I   -0.016*** -0.010* -0.015** 
   (0.006) (0.006) (0.006) 
I   -0.262*** -0.244*** -0.336*** 
   (0.003) (0.004) (0.004) 
Number of observations 161,997 161,997 161,997 161,997 
Control mean 0.753 0.753 0.753 0.753 
Adjusted R2 0.185 0.272 0.241 0.306 
Fixed effects Yes Yes Yes Yes 
Notes: Robust standard errors (in parentheses) are clustered at the group level. Fixed effects 
include variables on which treatment assignment was blocked. Individual reminders started 
being sent on July 5, and group reminders started being sent on August 8. * (**, ***) indicates 
statistical significance at the 10% (5%, 1%) level. 
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Chapter 3. An Intra-Household Analysis of 
Gendered Differences in Children’s Time Use1 

 
Section 1: Introduction 

While deprivation is experienced at the individual level, income poverty has historically been 

analyzed at the household level due to data constraints. This masks significant variation in access 

to resources within households, including the gendered nature of access to resources (Brown et 

al., 2019). Indeed, gender is an especially important dimension on which consumption and 

investment are differentially allocated within households (Jayachandran and Pande, 2017; 

Kevane, 2012; Jayachandran and Kuziemko, 2011).  

 

This paper advances the research agenda on gendered differences in intra-household allocation 

by looking at an underexplored resource: time. Time is unique as an economic resource in that 

all individuals - regardless of age, race, or income - are endowed with the same amount of it and 

cannot acquire more. Moreover, each member in a household has 24 hours which cannot be 

shared, bypassing the issue of measuring per-capita resource allocation for resources that can be 

shared. Analysis of how people use their endowment of time has developed since the 1960s. 

From Becker’s (1965) seminal theoretical paper on time allocation emerged an empirical 

development literature in the 1970s and 1980s, that mostly focused on adult time allocation 

between market and non-market labor (see Strauss and Thomas, 1998 for a summary). This study 

describes how children’s time spent on leisure, study, and work in developing countries varies 

with gender.  

 
1 Co-author: Madhulika Khanna (Georgetown University). 
 
We thank Erik Bloom, Nicholas Burnett, Ian Gale, Francisco Garrido, Garance Genicot, Nishtha Kochhar, Marty 
Makinen, Martin Ravallion, and participants in seminars at Georgetown University and the Sustainability and 
Development Conference at the University of Michigan for their helpful comments. 
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We use the Young Lives Longitudinal Study’s internationally comparable data from Ethiopia, 

India, and Vietnam for children age five to 18, which contains time use data in the household 

rosters. This unique component allows us to use a household fixed effects model to describe the 

correlation between gender and time use over three broadly defined activities: leisure, study, and 

work. The appropriateness of this empirical approach for intra-household analysis, which 

removes potential household-level confounders such as parental characteristics, is demonstrated 

in studies of education decisions, such as Aslam and Kingdon (2008), Zimmerman (2011), and 

Maitra et al. (2016). 

 

To guide our analysis of gender and time use, we use a conceptual framework wherein children’s 

differential productivity in home production of non-tradeable consumption generates variation in 

the intra-household distribution of time use. The main prediction of this setup is that comparative 

advantage across various tasks should dictate a child’s time use relative to his or her siblings, 

suggesting that there would be a considerable variation in the intra-household allocation of time 

across activities. This is supported by our finding that in all three countries, a large proportion of 

total variation in time spent on the different activities is intra-household variation.    

 

Our most consistent finding is that girls spend less time on leisure. However, this comes with a 

higher burden of work only in India, likely reflecting social norms that cast girls as more suited 

or productive in domestic chores. In Ethiopia and Vietnam, the lower leisure time for girls is 

associated with higher study time. In all three countries, being an eldest female is associated with 

lower leisure time. In addition to the consistent pattern of female-deficit in leisure time, we find 
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that older children work and study more (highlighting their relative productivity in both 

activities), especially when they have younger siblings. 

 

To further explore the nature of female leisure gap, we borrow from the ideas of time poverty 

and relative poverty to construct a relative leisure poverty measure. We define a child as leisure 

poor if their time spent on leisure falls below the 25th percentile for their age group. We find that 

girls are more likely than boys to be leisure poor, and that the gap in leisure poverty incidence 

emerges at an early age and is present across the wealth distribution. The most striking finding is 

that in the sample for Vietnam, all leisure poor children are girls.  

 

These findings contribute to the literature on both children’s time use and unpaid domestic work. 

Notable studies of children’s time use include those by Lloyd et al. (2008), who use data from 

five developing countries to show that adolescent girls bear a heavier work burden (due to non-

market labor) and spend less time on leisure than boys, and Hsin (2007), who finds the same for 

younger children using data from Indonesia. However, rarely do such studies have data that 

allow intra-household comparisons and study leisure as a distinct use of time. Our study does not 

assume a one-to-one trade-off between work time and study time, allowing leisure as a third use 

of time. The intra-household regressions show that this allowance is important, as the lower 

leisure time of girls relative to their brothers is due to higher work burden in some countries, and 

higher study time in others.  

 

The findings of this paper are relevant to the recent global call for recognizing, reducing and 

redistributing unpaid domestic work to promote gender equality under Sustainable Development 
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Goal 5. There is renewed focus on time allocation research that tracks different types of non-

market time uses, such as childcare, chores, and leisure. While data limitations have historically 

constrained this agenda (Hirway, 2010), advances in time use data collection are deepening our 

understanding of how people in developing countries conduct their daily lives and how policies 

and programs shift people’s time use (Floro and King, 2016).  

 

The gender gap in unpaid domestic work is common knowledge and has been analyzed 

empirically in dozens of countries. Rubiano and Viollaz (2018) analyze gender differences in 

time use for 19 countries (pointing out in the process that time use data is unavailable for 135 

countries) and find that men spend about five hours per day on market work and two hours per 

day on unpaid domestic work, while those numbers are flipped for women. Arora (2015) 

documents the excessive work burden of women relative to men in rural Mozambique. Such 

gender differentials in time use are known to exist at younger ages but are less well-documented. 

Data on children’s time use in developing countries have only started to become available in 

recent years. Surveys typically collect information on the socio-economic characteristics of 

household members, and infrequently ask about time spent on daily activities unless it is a 

central purpose of the project (e.g. in the American Time Use Survey). As a result, there is 

relatively little evidence on how children’s time is allocated in developing countries. Our intra-

household finding of lower leisure for girls (especially the first-born girls) sheds light on how 

early gendered patterns of time use emerge. 

 

There are important caveats on these findings. The time use data is not based on time diaries, and 

was typically reported by a parent (who could have imperfect recall or biases in reporting 
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children’s time use). The heterogeneity analysis may have been hampered by the limited sample 

sizes. But our results are robust to a number of checks, from varying the age windows for 

grouping children and to excluding children for whom data on time use is incomplete at the 

household-level.  

 

The paper is organized as follows. Section 2 discusses a conceptual framework for children’s 

time allocation and recent empirical papers on the subject from developing countries. Section 3 

provides details on the Young Lives data and statistics on children’s time use. In Section 4, we 

describe the within-household variation in time use, explore the correlation of gender with time 

use in a household fixed-effects model, and assess girls’ time poverty using a non-parametric 

approach. Section 5 concludes and discusses implications of this study for understanding 

economic gender equality. 

 

Section 2: Background 

To frame our discussion of the Young Lives data and our findings on the intra-household 

allocation of children’s time, we outline a simple conceptual framework of the decision-making 

process that determines the distribution of children’s time use within a household. It is a unitary 

decision-making setup, with a utility maximizing household allocating children’s time among 

leisure, study, and work. That decision is based on each child’s relative productivity in 

generating a shared household consumption good through work and human capital through 

study. We allow leisure to contribute to human capital (but not the consumption good) in an 

undetermined fashion. We abstract from children’s and adults’ preferences over children’s time 

use, and child-specific skills. Since our empirical analysis will focus on intra-household 
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differences, we take household size (i.e. fertility decisions) and non-child income as exogenous. 

This framework is discussed in detail in Online Appendix A. 

 

While this conceptual framework has many similarities with that of Edmonds (2006), there is 

one critical difference. Like in the framework outlined in Ravallion and Wodon (2000), total 

time is divided among studying, working and leisure. Therefore, instead of just studying and 

working, leisure is also part of the allocation problem, so time spent on study and work are not 

one-to-one substitutes. 

 

This conceptual framework predicts that within-household differences in time spent on leisure, 

study, and work are determined by characteristics that make children differentially productive in 

those activities. For instance, if children become more productive at work (in the household or in 

the market) as they age, then average time spent on labor by children within a household will be 

higher for older children. Similarly, conditional on age, the average time spent on work would be 

higher for elder siblings than younger siblings, because the demand for their work as 

childminders would be higher. Older children will study more if human capital productivity 

increases with age, with leisure being the time use out of which they substitute.  

 

In much of the following analysis, we will focus on one characteristic of children: gender. Our 

conceptual framework shows that if girls are perceived to be more productive than boys in the 

types of jobs that are most available to school-aged children (largely domestic work) due to 

conditioned gendered skills or cultural norms, then the average work time for girls will be higher 

for girls than for their brothers. However, a greater burden of housework for girls does not 
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necessarily imply that they would spend less time on studying, as leisure is another margin for 

substitution.  

 

Most of the literature on intrahousehold variation in children’s activities since Becker’s 1965 “A 

Theory of Time Allocation” focuses on the extensive margin2 – labor force participation or 

enrollment (for developing country examples, see Garg and Morduch, 1998; Tenikue and 

Verheyden, 2010; Attanasio and Kaufmann, 2014; Akresh et al., 2012; Azam and Kingdon, 

2013). While 258 million children and youth are out of school worldwide, primary and 

secondary enrollment rates have improved dramatically over the past two decades (UNESCO 

Institute for Statistics 2019).  

 

Similarly, while rates of child labor are dropping worldwide (International Labour Office, 2017), 

domestic work will always be ubiquitous in all but the richest households. In light of this, 

studying the intensive margin (time use) is increasingly important. Furthermore, given the 

increasing attention to the burden of non-market work that falls on women in developed and 

developing countries alike, it is important to study when and for whom gendered differences in 

time use emerge in childhood.  

 

Studies analyzing time use of children in developing countries have become more common with 

improvements in survey coverage. While some intervention-based questionnaires with time use 

cover a single child per household (Del Carpio et al., 2016), longitudinal surveys with household 

 
2 Or consumption or human capital investment. See Rosenzweig and Schultz (1982) and Behrman et al. (1982) for 
two early studies that come to different conclusions on whether parents follow an investment model in allocating 
resources to their children.  
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rosters are more likely to collect time use for all members. enabling studies of within-household 

differences in children’s time use. These typically have findings in line with the simple model 

outlined above, reflecting cultural norms that demand female domestic work. Edmonds (2006) 

analyzes time use data from siblings in Nepal and shows that older children and females work 

more (reflecting their comparative advantage in household production), with a birth order effect 

that increases in household size.  

 

Dammert (2010) finds that in Nicaragua and Guatemala, elder males spend more time in market 

and domestic work than their younger siblings, while elder females spend more time in domestic 

work only. Lin and Adsera (2013) use a nationally representative survey of Indian households to 

show that son preference (measured by the mother’s ideal gender ratio) is positively correlated 

with the gender gap in hours of housework. Golan and Isopi (2019) study polygamous 

households in Nigeria and show that the children of first wives do more hours of work and are 

less likely to attend school than the children of later wives. 

 

Many of these studies focus on data collected from a single geographic location. One advantage 

of the descriptive analysis that follows is that we analyze comparable data from three countries 

with distinct economic and cultural contexts (see Online Appendix B for a brief description). 

This is made possible by the Young Lives Longitudinal Study (detailed in Section 3). Each 

country sample is large enough to infer differences in time use norms among countries, and any 

consistent patterns we find are likely to have external validity, at least for low- and middle-

income countries.  
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Several papers have analyzed the time use data collected by the Young Lives study. Seid and 

Gurmu (2015) use the Young Lives study to analyze child labor on the intensive margin and 

show that younger siblings are less likely to participate in labor than their elders, but find no 

significant results on probability of school attendance. They complement this analysis with time 

use data, and find that study time increases and market work time decreases with birth order. 

Kirchberger (2020) analyzes how resources are allocated within households. The study relies on 

variation among siblings to identify favoritism in consumption and leisure. Using the time use 

data and data on assignable goods (clothing and footwear), she restricts the analysis to two-child 

households and finds that in all four countries, girls with a brother spend substantially less time 

on leisure than girls with a sister. Results for favoritism in consumption vary across countries. 

Heissler and Porter (2013) use the Young Lives data from Ethiopia to show that elder girls work 

more than their siblings, especially when there are younger brothers in the household. Congdon, 

Fors and Lindskog (2017) find that while birth order effects are negative for pecuniary 

investments, they are positive for time investments, with girls spending more time on work and 

less time on education relative to their brothers. 

 

However, none of these studies describe within-household differences in leisure time explicitly 

alongside study and work time with a focus on gender. By imposing that work and study are one-

to-one substitutes and neglecting that time spent on both can decrease simultaneously when a 

child allocates more time to leisure, they ignore a critical source of intra-household variation 

with potential welfare implications (discussed briefly in Section 6). Investigating within-

household gendered differences in leisure is the main contribution of this paper, along with our 

gendered time poverty analysis.  
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Section 3: Data 

We use the Young Lives Longitudinal Study for the analysis. It follows two cohorts of children 

in four countries - Ethiopia, India (Andhra Pradesh State), Peru and Vietnam. The sample in each 

country consists of two age groups: a Younger Cohort of 2,000 children who were aged between 

six and eighteen months when Round 1 of the survey was carried out in 2002, and an Older 

Cohort of 1,000 children then aged between 7.5 and 8.5 years. Rounds 2, 3, 4 and 5 of the survey 

were conducted in 2006, 2009, 2013 and 2016, respectively. 

 

In each round, rich data on the lives of the children in the target age windows for the two cohorts 

(“index children”) were collected, including details on their aspirations, consumption, daily 

routine, health, personality, and more. In addition to the data on the index child, limited 

information was collected on the index children’s siblings between ages five and 18, including 

their typical daily time use during the preceding week. The respondent was asked about each 

child’s typical time spent per day at school and studying at home (hereafter study time), sleeping 

and playing (hereafter leisure time), and on domestic, farm, or market tasks (hereafter work time) 

to the nearest half hour3.  

 

We use Round 4 and Round 5 for the analysis because the data on time use was most complete 

for those rounds. The Young Lives study had moved to collecting data on a computer-assisted 

personal interviewing (CAPI) platform, wherein fieldworkers have the questionnaires already 

loaded onto a tablet, laptop, notebook, or personal digital assistant (Young Lives, 2017). They 

 
3 The respondent was given 24 pebbles and each represented one hour. For every child in the roster, the respondent 
assigned these pebbles to a list of eight activities to indicate the child’s time use for these activities. It was ensured 
that all the pebbles were allocated.   
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can directly enter responses in this device, and the collected data can be transferred as data files 

almost immediately. This method of data collection improves the data quality as inconsistencies 

can be addressed while the enumerator is still with the respondent. Despite this, time use added 

up to 24 hours for only 33% observations across the two survey rounds for Peru. On the other 

hand, time use added up to 24 for 84% of observations for Ethiopia, 90% of observations for 

India, and 68% of observations for Vietnam. While we present results for Ethiopia, India, and 

Vietnam in Section 5, we confirm that similar patterns emerge from the data collected from Peru 

in Online Appendix D.      

 

Round 4 and Round 5 collected time use data only for the Young Cohort. Our analysis sample 

includes co-resident siblings who were between ages five and 18 from the Young Cohort survey 

in Ethiopia, India, and Vietnam. The children were selected from twenty sampling sites. These 

sites were chosen in 2001 to be representative of the region. Within each sampling site, all 

households were screened to compile a list of eligible households (with children aged one in 

2001). From that list of households, a sample of 100 households with children born between 

January 2001 and May 2002 was randomly selected for each sampling site. 

 

Households in urban areas comprise of 36% of the sample for Ethiopia, 28% of the sample for 

India, and 20% of the sample for Vietnam. Table 3.1 describes the age distribution for children 

in our study sample. Since index children were 12 and fifteen in Rounds 4 and 5, respectively, 

we see two peaks in the age distribution at 12 and 15 across countries (Figure 3.1, Figure 3.2, 

and Figure 3.3). Samples are equally split between boys and girls (Table 2).   
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Attrition of index children was low in India and Vietnam: less than 3% of the children in the 

Younger Cohort were not tracked across five rounds. In Ethiopia, however, 5% of the children in 

the Younger Cohort were not tracked across five rounds.  

 

Table 3.3 describes the average time use levels across three countries. In all three countries, 

children average between 8 and 10 hours of sleep per day. In Ethiopia, the average child spent 

4.9 hours in school (which includes travelling time), 1.3 hours on studying at home, 4.1 hours on 

working, 4.2 hours at play, and 9.4 hours sleeping. Of the time spent on work, 1.8 hours are 

spent doing domestic chores and 1.5 hours on other unpaid activities. Only 9% of the sample 

were not involved in any work activity. In India, the average child spent 7.8 hours at school and 

1.8 hours studying at home, 1.5 hours on working, 4.1 hours playing, and 8.8 hours sleeping. In 

sharp contrast to Ethiopia, 35% children in India do not spend any time on work. In Vietnam, the 

average child spent 5.4 hours at school, 2.4 hours on studying at home, 1.9 hours on work 

(largely domestic chores), 5.3 hours playing, and 9.1 hours sleeping. In Vietnam, 33% children 

do not work at all.  

 

Comparing the average time use by gender, it is clear that girls spend more time working in the 

three countries, and the gap is the largest for India. In India, only 25% of girls were not involved 

in work-related activities, while 38% of boys were not involved in any work-related activities. 

These proportions were 6% and 9% in Ethiopia, and 27% and 37% in Vietnam. On average, girls 

spent less time on leisure activities in all three countries, with the most substantial gap in 

Vietnam. Patterns on gender differences in study time are less consistent: while girls spend 
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marginally less time on education-related activities in India, they spend slightly more time in 

Ethiopia and 7% more time in Vietnam.  

 

These average levels of time use mask substantial heterogeneity within a household, and by child 

characteristics. How time use varies by those characteristics is a key question. Therefore, it is 

important to understand the intra-household distribution of activities, and especially how time 

use varies with gender. In Section 4, we explore this question in detail, before investigating the 

gendered nature of time use allocation within a household. 

 

Section 4: Results 

Decomposition of total inequality in time use 

We interpret reported time uses as the result of an intra-household allocation decision4 that 

assigns children to different tasks depending on comparative advantages relative to their siblings. 

If this is the case, substantial variation in children’s time use will be driven by variation within 

the household. To separate the contributions of within-household and between-household 

components of overall variation in time use, we use the Generalized Entropy Index5 with 

parameter value of two (hereafter GE(2)): 

 

GE(2) = 	 1
2Nµ!"#

∗,(t$!" −	µ!")#
%

$&'
	(4.1)	 

 

 
4 We are agnostic about whether that decision is arrived at by a unitary or joint decision-making process. Although 
this is an important consideration with respect to policy, it has no bearing on our descriptive results.  
5 See Theil (1967) and Bourguignon (1979) for discussion.  
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where t$!" is the time spent on an activity a by child i in household h, µ!" is the average time 

spent by all individuals and N is the total number of individuals. The advantage of using GE(2) 

measure of variation is that it allows us to fully decompose the total variation into its within-

household and between-household components.  

 

We implement this decomposition for four uses of time. We split leisure into play and sleep, 

because the variation in sleep is low (Table 3.4). The within-household variation in all time uses 

represents a substantial proportion of the total variation. In Ethiopia, within household variation 

represents about one-half of the total variation in the three uses of time across Round 4 and 

Round 5. In India, within-household variation accounts for between 37% of variation in leisure 

time and 53% of variation for work time in Round 4, and between 31% of variation in study time 

and 35% of variation in work time in Round 5. For Vietnam, it is around one-third of total 

variation in Round 4 and one-quarter of total variation in Round 5.  

 

Association between gender and time use within a household    

Since a high proportion of the total variation in time use is within-household, it is instructive to 

explore its covariates. We document the statistical association between a child’s gender and their 

deviation from the average time allocation of children in their household. The conceptual 

framework described in Online Appendix A implies a set of optimal decision rules for each 

child:  

 

	t$"( = f"((η$, θ$, z") (Equation 1) 
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where t$"( is the time that child i in household h spends in hours in round r on a given activity, 

which would be empirically related to her characteristics that affect her human capital 

productivity (η$), her characteristics that determine the implicit wage of her market and non-

market labor (θ$), and a vector of household-level variables that affect her human capital 

productivity (z"). Of course, there is likely to be an overlap between the elements of η$ and θ$. 

Following the discussion on the evidence on the correlates of children’s activities in Section 2, 

we focus on two arguably exogenous characteristics in addition to gender: age and birth order. 

Since we have information on time use for multiple children within the household, we employ 

household fixed effects. A household fixed effects model captures any difference across 

households, including all the elements of z" (parent’s education, family’s wealth, etc.).  

 

In Section 2, we described a household’s allocation decision wherein parents allocate their 

children’s time (24 hours) across different tasks, and children’s relative productivity at these 

tasks informs the optimal decision rule. Thus, in the ideal exploration of the variation in the 

children’s time use, we would have complete data on time use for all the children. Unfortunately, 

for many households, across three countries and across two survey rounds, data on time use is 

missing for at least one child. We do not restrict our sample to only households that have 

complete information for children listed in the roster, but we present results with this restriction 

as a robustness check.   

 

It is also essential to clarify how we use the panel structure of the Young Lives study in our 

empirical strategy. While it is a panel dataset, the Young Lives study carefully follows only the 

index child over various rounds of the survey. Siblings enter and exit the time use roster as they 
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age in or age out of the 5-18 age-group, respectively6. If we restrict the analysis to households 

that follow all the same children across the fourth and fifth survey rounds, we lose valuable 

information on children’s time use. Therefore, we include all children that have complete time 

use information and include household-round fixed effects. In other words, we treat every 

household’s time use allocation in every survey round as a separate allocation problem. Finally, 

the purpose of our empirical exercise is to explore the association between children’s time use 

and gender against the predictions of the conceptual framework, not to assess causality.          

 

We estimate a linear relationship between t$"( (separately for each activity) and child 

characteristics:  

 

t$"( = β) + β'Female$" + β#Age$"( + β*Age$"(# + β+Birth	Order$"( + γ"( + ε$"( (Equation 2) 

 

where Female$"is an indicator for whether the child is female, Age$"( and Age$"(#  denote child i’s 

age and age squared in round r, respectively, and Birth	Order$"( captures the ranking of the child 

among her siblings in round r such that the oldest child is assigned a rank one, and so on. 

 
6 Because siblings aged into and out of the age window for time use collection (5 to 18 years old) between rounds, 
there is more attrition for the full roster of children than for the index children. The final sample in Round 4 have 
about 4,859 children from Ethiopia, 3,800 children from India, and about 2,927 children from Vietnam. The final 
sample in Round 5 has about 4,301 children from Ethiopia, 3,700 children from India, and about 2,032 children from 
Vietnam. Of these, about 4,465 children were surveyed in both rounds in Ethiopia, 3,392 children were surveyed in 
both rounds in India, and 1,535 were surveyed in both rounds in Vietnam. Most of those who were interviewed in 
Round 4 and not in Round 5 were older children who aged out of the roster, and most of those who were interviewed 
in Round 5 and not in Round 4 were younger children who were added to the roster.   
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Household-round fixed effects are captured by γ"(. We report robust standard errors that are 

clustered at the level of the sampling unit.7  

 

Several issues need to be addressed when we consider time use as a dependent variable. First, we 

need to reflect on the nature of time use data we are using in this paper. As described in Section 

3 in detail, these data were collected using a stylized questionnaire in combination with an in-

field activity of allocating 24 hours across different activities to the nearest half-hour. This in-

field activity was conducted with the primary caregiver of the index child. Admittedly, this mode 

of data collection on time use is not considered the best practice; the best practice for collecting 

time use data is using detailed time diaries that the respondent maintains for a short period, 

typically 24 hours (Frazis and Stewart, 2012).  

 

However, since the primary objective of the paper is to explore typical patterns of time use 

allocation within a household, this stylized questionnaire that collects retrospective time use 

information is sufficient for this purpose. Further, time-use diaries that reflect considerable day-

to-day variation may not capture the long-run patterns of time use (Frazis and Stewart, 2012). 

Moreover, using comparable time diary and survey-based data from the same population, Schultz 

and Grunow (2012) show that various sub-group statistics computed using time diary data and 

survey data are consistent.  

 

 
7 The choice of the level of clustering is a sampling design problem and we follow the approach in Abadie et al. (2017). 
In the case of the Young Lives study, since a sample of 100 households was drawn from each of the sampling sites, 
we cluster at the sampling site level. Standard errors are clustered at the level of a household separately across two 
survey rounds.  
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Next, we note that the distinctive feature of time use data has important implications for the 

choice of functional form. For a large proportion of observations, t$"( is zero. For instance, if the 

child is out of school, her study time will be zero. However, this feature of the time use data does 

not mean that a non-linear model, such as the Tobit model, would be more appropriate in this 

case. The Tobit model assumes zeroes in the dependent variable are due to censoring induced by 

the survey design (Frazis and Stewart, 2012). In the case of time use, however, zeros are a result 

of the underlying data generating process: all people do not do every activity in a typical day.    

 

Tables 3.5, 3.6, and 3.7 show the results for Ethiopia, India, and Vietnam samples, respectively. 

The gender gap in time use that is present in all three countries is for leisure time: girls spend 

less time on leisure than their male siblings (11 minutes in Ethiopia, 6 minutes in India, 27 

minutes in Vietnam). However, the margins of substitution are different. In Ethiopia, girls spend 

0.06 standard deviations less time on leisure to study more. In India, there is a similar gender 

effect size on leisure, but the substitution is into work rather than study. In Vietnam, there is a 

large female leisure deficit (0.16 standard deviations), with girls studying 35 minutes more per 

day than their brothers.  

 

The strength of the correlation between gender and leisure time is striking because it comes after 

controlling for not only other child-specific characteristics (age, birth order), but also after 

eliminating all inter-household differences (wealth, family size, parental education, etc.) via the 

household fixed effects specification. Within a household, girls spend significantly less time on 

leisure than their male counterparts. In India, this effect is primarily driven by additional work 

burden on girls, perhaps reflecting social norms that cast girls as more suited or productive in 
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domestic chores, which dominate as the form of child labor. In Ethiopia and Vietnam, this 

gender leisure deficit is not entirely driven by a significantly higher work burden. Girls’ 

additional study time is not accompanied by a lower work burden, resulting in a leisure deficit 

for girls.  

 

In addition to the results on gender gaps in time use, some interesting patterns emerge from the 

analysis. Across all countries, study time is increasing and leisure time is decreasing in age. 

While work time increases with age in Ethiopia, it marginally decreases with age in India, and 

does not change with age in Vietnam. The effect of birth order varies. In Ethiopia, younger 

siblings spend more time on leisure (0.11 standard deviations per elder sibling) at the expense of 

study time. Younger siblings also devote more time to leisure in India, but the effect is small 

(0.06 standard deviations per elder sibling). In Vietnam, sibling rank is a strong correlate of time 

use, with younger siblings spending less time on work (0.30 standard deviations per elder 

sibling). Taken together, these results are consistent with the predictions from the conceptual 

framework that the relative time use allocation within a household would reflect the relative 

productivities at the activity being considered in the context, and that leisure is an important 

margin for substitution when study time or work time moves.    

 

Robustness checks 

The most consistent gender gap we document across countries is the leisure deficit for girls. We 

perform some robustness checks to confirm that this pattern is not an artifact of the specification 

or the sample choice.  
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First, we add a control variable that may proxy for the intellectual ability of the child. We 

include parents’ perception that the child performed well in school in the last academic year. 

Since this metric of lagged performance may be correlated with study time and leisure time may 

respond to movements in study time, it can affect the correlation between gender and leisure time 

as well.8 The direction and the magnitude of the gender gap in leisure time documented above 

are robust to the inclusion of this additional control (Table C1, Table C2, Table C3, Online 

Appendix C). Furthermore, the margins of substitution do not change: lower leisure is 

accompanied by higher study time in Ethiopia and Vietnam and by higher work time in India.  

 

As discussed above, we did not restrict our sample to only those households that have complete 

information for children listed in the time use roster for our primary analysis. However, the 

conceptual framework presented in Online Appendix B considers an allocation problem wherein 

parents are allocating 24 hours in the day for all the children in the household. Next, we check 

the robustness of the leisure gender gap documented above to restricting the sample to 

households that complete information for all co-resident siblings. While we would lose hundreds 

or thousands of observations depending on the country with this restriction, results would more 

closely approximate the conceptual framework. Even with this restriction, the consistent pattern 

of a female leisure deficit is present across countries (Table C4, Table C5, and Table C6 in 

Online Appendix C).  

 

 
8 Of course, performance at school is serially correlated, and the omitted current value is determined in part by how 
much studying is done. However, since the variable is categorical and based on the caregiver’s perception of academic 
prowess relative to siblings, we conjecture that this variable capture something closer to innate ability and that 
endogeneity is unlikely to be a major concern.     
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Finally, we re-estimate Equation 2 for samples from Round 4 and Round 5 separately to ensure 

that this result was not driven by the age distribution for children in the sample from either 

survey rounds. Table C7, Table C8, and Table C9 present results for Round 4 and Table C10, 

Table C11, and Table C12 present results for Round 5. Not only do we observe a gender leisure 

deficit across two rounds separately, the magnitude of the gap is very similar for the three 

countries.      

 

Heterogeneity in the association of gender and time use within a household  

Robustness of the female leisure deficit to specification and inclusion criteria reaffirm that this 

pattern is consistently present across three low and middle-income countries, which are on 

different stages on their development trajectories.9 Therefore, this pattern of a female leisure 

deficit merits further investigation.  

 

In this section, we explore the heterogeneity in the association between gender and time use 

across three activities. In particular, we are interested in understanding how the pattern of 

consistent leisure poverty varies with characteristics of the child and of her household. Of the 

three dimensions of heterogeneity that we consider, two are already explored separately within 

the empirical specification described by Equation 2: age and birth order. In addition, we explore 

whether the association between gender and time use is different across households with varying 

levels of wealth.  

 

 
9 Because of the poor data quality for Peru, we did not present the results for the Peruvian sample. With the limited 
data available from Peru, we document a female leisure deficit as well, which is accompanied by higher work burden 
(not statistically significant) on girls. Online Appendix D describes various results for Peru in detail.  
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As children age, their productivity at both studying and working increases, but the rate at which 

productivity increases could vary by gender. If productivity increases with age more quickly for 

girls, we would expect the female leisure deficit to widen with age as girls either study more 

(likely in Ethiopia and Vietnam) or work more (likely in India). In Ethiopia and Vietnam, girls 

increase study time and reduce leisure time at a faster rate than boys as they age (Table 3.8 and 

Table 3.9). The interaction between age and gender is small and statistically insignificant in India 

(Table 3.10).  

 

Eldest children within the family tend to have more housework responsibilities, and that eldest 

child burden could be amplified for girls if girls are perceived to be more productive in providing 

childcare for siblings. In India in particular, the gender leisure deficit would likely be more 

pronounced for the first-born girls in the family. Although that’s the pattern we find in the data, 

lower leisure time for first-born girls is not accompanied by a significant increase in their work 

time (Table 3.12). The same holds for Ethiopia (Table 3.11), but the gender-birth order 

interaction is statistically insignificant for Vietnam (Table 3.13). 

 

The last dimension of heterogeneity we consider is wealth (Tables 3.14-16). The prediction on 

the variation in the gender leisure deficit by wealth are not clear. Because the mix of tasks 

required by households varies with wealth, girls may be perceived to be more productive at work 

than boys in poorer households. But richer households may have productive assets that are 

gender-biased in their use, resulting in a perceived gender differential in work productivity that is 

more pronounced for the wealthy. The interaction between wealth and gender is insignificant for 

all three time uses in all three countries. While exploring the heterogeneity in the association 
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between gender and time use is a helpful starting point, the linear interaction term may not 

capture the variation in this heterogeneity across the range of the dimension being considered. 

Therefore, in the next sub-section, we describe the leisure gender gap across the range of these 

dimensions.     

 

Non-parametric exploration of the gendered leisure deficit    

We use the concept of time poverty (Vickery, 1977) to investigate further the co-movement of 

the gendered leisure deficit with age, birth order, and household wealth. Time poverty is the state 

of having insufficient discretionary time for leisure and rest after accounting for the time needed 

for work and other responsibilities. Several studies have identified that adult women suffer from 

time poverty more than their male counterparts in developing countries (Bardasi and Wodon, 

2010; Wodon and Blackden, 2006; Zacharias et al., 2012).  

 

Applying this concept to children’s time use, we follow Bardasi and Wodon (2010) in setting a 

relative time poverty line. First, we use the regression model from Equation 2 to predict leisure 

time (play and sleep) for each child. Then we define three age groups (5-9, 10-14, and 15-18) 

and consider a child to be leisure poor if their predicted leisure hours fall below the 25th 

percentile of the distribution of leisure time for their age group.10 Although the choice of age-

groups to define the 25th percentile poverty line is ad hoc, our main conclusions are robust to this 

choice.11  

 
10 Note that this approach sets a relative leisure poverty line that is insensitive to gender, and therefore likely yields 
conservative estimates of the incidence of leisure poverty for girls. Poverty lines across individuals should be welfare 
consistent. If girls face deprivation relative to boys on other welfare dimensions (e.g., consumption, liberties) and 
utility is increasing in leisure, then girls need a higher level of leisure to compensate for those deficits on average. In 
that case, this approach is not welfare consistent, understating the incidence of leisure poverty of girls relative to boys.  
11 Figures C1 to C9 in Online Appendix C show that the patterns of gendered leisure poverty documented here are 
robust to restricting the sample to the households where time use data was complete for all co-resident siblings. Figures 
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Before we explore the incidence of leisure poverty across age, birth order, and wealth index, it is 

worth highlighting that all the leisure poor children in Vietnam are girls. In other words, all 

children in the lowest quartile of the leisure distribution for their age group in Vietnam are 

female. In all three countries, we observe the gap in incidence of leisure poverty emerging from 

an early age (age six for Ethiopia and Vietnam, age seven in India)12. The gap closes at 15 in 

Ethiopia and 18 in India13 (Figure 3.4, Figure 3.5). In Vietnam, however, the gap in incidence of 

leisure poverty grows with age, perhaps reflecting the higher study time for older girls (Figure 

3.6). For Ethiopia, a small gap in leisure poverty incidence exists at most birth orders, but it 

reverses for younger siblings in very large families (birth order>6) (Figure 3.7). For India, the 

gap in leisure poverty incidence exists only for first-borns (Figure 3.8). For Vietnam, the gap is 

largest for the first-born child and then declines monotonically (Figure 3.9).  

 

For all three countries, the gap in incidence of leisure poverty is present across the wealth 

distribution and does not close. While the incidence of leisure poverty increases with wealth in 

Ethiopia, the level difference across boys and girls is persistent (Figure 3.10). In India, while the 

gap in the incidence of leisure poverty is present across the wealth spectrum, it is the widest 

among the richest households in the sample (Figure 3.11). As is the case for Ethiopia and India, 

leisure poverty incidence is higher for girls than boys across the wealth distribution in Vietnam 

 
C10 to C18 in Online Appendix C show that the patterns of gendered leisure poverty are robust to considering 5-10, 
11-15, and 16-18 as the age groups within which poverty line is set, and Figures C19 to C27 in Online Appendix C 
show that the gendered patterns of leisure poverty are robust to considering 5-9, 10-13, and 14-18 as the age groups 
within which poverty line is set. 
12 Figures 3.4 through 3.12 plot the predicted incidence of leisure poverty by age, birth order, and wealth index using 
a locally weighted scatterplot smoothing regression. Therefore, for a few observations, we have negative predicted 
leisure poverty. This does not change the interpretation of results and helps visualize the relationship between time 
poverty and these variables.re  
13 Our sample may understate gendered differences in time use for older adolescents. The data only include children 
that remain in their parents’ households. It may be that after leaving home (for marriage, study, or work), older 
adolescent girls continue to spend less time on leisure than their brothers.  
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(Figure 3.12). These findings on the intersection of leisure poverty and wealth poverty are 

comparable to that of Brown et al. (2019). They show that undernourished women and children 

are not concentrated in poor households, just as we show that leisure poor girls are not 

concentrated in wealth poor households. 

 

Section 5: Conclusion 

While gender gaps in health and education have been documented in a number of settings, this 

analysis has demonstrated important gaps on a relatively underexplored dimension: time use. We 

used the Young Lives Longitudinal Study to analyze intra-household differences in how children 

split their day among leisure, study, and work. We document that a large part of the variation in 

children’s time use is due to the within-household component (from 20% to 60%, depending on 

the country and the activity).  

 

Relative to the average time allocation for their household, children study more at the expense of 

leisure time as they age in all countries. The effect of birth order varies by country, with elder 

children spending more time on leisure and less time on study than their younger siblings in 

Ethiopia and India (perhaps reflecting that more resources are available for education for 

younger siblings, and study time is complementary to those investments – see Tenikue and 

Verheyden, 2010), and spending less time on work and more time on study in Vietnam (perhaps 

reflecting that households prioritize education of elder siblings as they enter secondary school, 

shifting housework responsibilities to younger siblings).   
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The correlation between gender and time spent on study and work also varies by country, but in 

all three countries girls spend less time on leisure than their brothers. While this gap is relatively 

small on average (11 minutes in Ethiopia, 6 minutes in India, 27 minutes in Vietnam), it emerges 

within families from an early age and persists as children grow older. In addition, this gap is 

present across the wealth distribution. But because the leisure gap is due to more study time in 

both Ethiopia and Vietnam, the implications of that gap for children’s welfare is ambiguous. 

Given the emerging literature on the importance of play for cognitive development (Whitebread 

et al., 2017; Lai et al., 2018), this is a topic that merits further study.  

 

The case of India is notable because it is the one country in which leisure appears to be lower for 

girls due to a higher burden of housework. Studies on gendered time poverty suggest that 

provision of local infrastructure investments (electricity, transportation, sanitation, water supply) 

may attenuate the gap by reducing the demand for housework in many developing settings 

(Asian Development Bank, 2015; Koolwal and van de Walle, 2013). Cultural norms that favor 

sons interact with the lack of such public goods to exacerbate gendered time poverty 

(Jayachandran, 2015). Cultural norms are not immutable. In a recent study, Dhar et al. (2018) 

show that a social campaign engaging children in discussions about gender equality led to more 

progressive gender attitudes. Studying the effect of such interventions on time allocation is a 

promising avenue for future research.  

 

Another promising approach is direct provision of childcare services. Indeed, early childhood 

development programs can be effective in increasing schooling for older siblings across contexts 

(see Jain, 2017 for evidence on India and Martinez et al., 2017 for evidence on Mozambique). 
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Sustainable Development Goal target 5.4 is to promote “shared responsibility within the 

household and family” for unpaid care and work. The emergence of the leisure gap from an early 

age and its consistency across the wealth distribution confirms that the domestic workload 

imbalance that provides the impetus for that target is deeply entrenched in India. Any policies 

and programs to address it must intervene early in family life, across all socioeconomic groups.  
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Figures 

 
Figure 3.1: Age distribution, Ethiopia 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Ethiopia. The solid 
(purple) line represents the distribution of age (in years) for children in the sample. 

 
 
 

 
Figure 3.2: Age distribution, India 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for India. The solid 
(purple) line represents the distribution of age (in years) for children in the sample. 
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Figure 3.3: Age distribution, Vietnam 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Vietnam. The solid 
(purple) line represents the distribution of age (in years) for children in the sample. 

 
 

 
Figure 3.4: Incidence of leisure poverty by age, Ethiopia 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Ethiopia. The solid 
(purple) line represents the incidence of leisure poverty by age for girls and the dashed (orange) 

line represents the incidence of leisure poverty by age for boys. 



 

 101 
 

 

 
Figure 3.5: Incidence of leisure poverty by age, India 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for India. The solid 
(purple) line represents the incidence of leisure poverty by age for girls and the dashed (orange) 

line represents the incidence of leisure poverty by age for boys. 
 
 

 
Figure 3.6: Incidence of leisure poverty by age, Vietnam 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Vietnam. The solid 
(purple) line represents the incidence of leisure poverty by age for girls and the dashed (orange) 

line represents the incidence of leisure poverty by age for boys. 
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Figure 3.7: Incidence of leisure poverty by birth order, Ethiopia 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Ethiopia. The solid 
(purple) line represents the incidence of leisure poverty by birth order for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
 
 

 
Figure 3.8: Incidence of leisure poverty by birth order, India 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for India. The solid 
(purple) line represents the incidence of leisure poverty by birth order for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
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Figure 3.9: Incidence of leisure poverty by birth order, Vietnam 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Vietnam. The solid 
(purple) line represents the incidence of leisure poverty by birth order for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
 
 

 
Figure 3.10: Incidence of leisure poverty by wealth, Ethiopia 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Ethiopia. The solid 
(purple) line represents the incidence of leisure poverty by wealth index for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
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Figure 3.11: Incidence of leisure poverty by wealth, India 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for India. The solid 
(purple) line represents the incidence of leisure poverty by wealth index for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
 
 

 
Figure 3.12: Incidence of leisure poverty by wealth, Vietnam 

Notes: Data are taken from Rounds 4 and 5 of the Young Lives study for Vietnam. The solid 
(purple) line represents the incidence of leisure poverty by wealth index for girls and the dashed 

(orange) line represents the incidence of leisure poverty by birth order for boys. 
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Tables 
 

Table 3.1: Age distribution for the sample  
10th 

percentile 
25th 

percentile 
50th 

percentile 
75th 

Percentile 
90th 

percentile 
Ethiopia 7 9 12 15 15 
India 9 11 13 15 16 
Vietnam 8 11 12 15 15 
Notes: This table presents the age distribution for the sample for 
Ethiopia, India, and Vietnam. These results use data on the Young 
Cohort from Rounds 4 and 5 of the Young Lives study.  

 
 

Table 3.2: Breakdown of sample by gender  
Male (%) Female (%) 

Ethiopia 52.01 47.99 
India 50.71 49.29 
Vietnam 50.64 49.36 
Notes: This table presents the 
distribution of gender for the sample 
for Ethiopia, India, and Vietnam. These 
results use data on the Young Cohort 
from Rounds 4 and 5 of the Young 
Lives study.  

 
 

Table 3.3: Average time use (in hours)  
Ethiopia India Vietnam  

Study Work Leisure Study Work Leisure Study Work Leisure 
Mean 6.31 4.12 13.57 9.61 1.52 12.86 7.77 2.03 14.20 
Standard 
deviation 

2.93 2.56 3.12 3.07 2.44 2.03 3.24 2.64 2.73 

Number of 
observations 

9,160 9,160 9,160 7,650 7,650 7,650 4,959 4,959 4,959 

Mean for girls 6.46 4.15 13.38 9.54 1.72 12.74 8.04 2.16 13.80 
Mean for boys 6.17 4.08 13.75 9.69 1.33 12.98 7.51 1.90 14.59 
Notes: This table presents average time use for three activities for the final sample for Ethiopia, 
India, and Vietnam. These results use data on the Young Cohort from Rounds 4 and 5 of the 
Young Lives study.  
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Table 3.4: Decomposition of inequality in time use  
Ethiopia India Vietnam  

Study Work Leisure Study Work Leisure Study Work Leisure 
% within 
household: 
Round 4 

46.64 43.13 61.73 41.17 52.72 37.37 31.91 41.65 36.72 

% within 
household: 
Round 5 

43.75 39.13 57.03 31.26 35.02 34.07 20.25 28.80 24.82 

Notes: This table shows the part of the total inequality in time use for three activities that is 
explained by the within household inequality for the final sample for Ethiopia, India, and 
Vietnam. These results use data on the Young Cohort from Rounds 4 and 5 of the Young Lives 
study.  

 
 

Table 3.5: Intra-household allocation of time use, Ethiopia 
Dependent variable:  Study Work Leisure 
Female 0.075*** 0.016 -0.059***  

(0.021) (0.030) (0.017) 
Age 0.436*** 0.182*** -0.400***  

(0.036) (0.029) (0.026) 
Age Squared -0.018*** -0.005*** 0.015***  

(0.001) (0.001) (0.001) 
Birth Order -0.134*** 0.015 0.106***  

(0.038) (0.033) (0.020) 
Number of observations 9,158 9,158 9,158 
Adjusted R2 0.472 0.494 0.603 
Notes: This table reports results from a household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from Ethiopia from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 
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Table 3.6: Intra-household allocation of time use, India 
Dependent variable: Study Work Leisure 
Female -0.018 0.061*** -0.053***  

(0.024) (0.018) (0.012) 
Age 0.223*** -0.039* -0.169***  

(0.037) (0.023) (0.019) 
Age Squared -0.011*** 0.004*** 0.006***  

(0.002) (0.001) (0.001) 
Birth Order -0.036 -0.028 0.063***  

(0.040) (0.028) (0.021) 
Number of observations 7,650 7,650 7,650 
Adjusted R2 0.322 0.318 0.418 
Notes: This table reports results from a household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from India from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 

 
 

Table 3.7: Intra-household allocation of time use, Vietnam 
Dependent variable: Study Work Leisure 
Female 0.181*** 0.024 -0.162***  

(0.064) (0.070) (0.046) 
Age 0.224*** -0.006 -0.172***  

(0.063) (0.089) (0.044) 
Age Squared -0.010*** 0.005 0.005**  

(0.003) (0.005) (0.002) 
Birth Order 0.136 -0.296*** 0.048  

(0.117) (0.108) (0.059) 
Number of observations 4,953 4,953 4,953 
Adjusted R2 0.325 0.370 0.388 
Notes: This table reports results from a household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from Vietnam from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 
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Table 3.8: Heterogeneity in the association between time use and gender by age, Ethiopia 
Dependent variable: Study Work Leisure 
Female -0.073 -0.022 0.062  

(0.068) (0.080) (0.049) 
Age 0.430*** 0.181*** -0.394***  

(0.036) (0.028) (0.026) 
Age Squared -0.018*** -0.005*** 0.015***  

(0.001) (0.001) (0.001) 
Birth Order -0.133*** 0.015 0.105***  

(0.038) (0.033) (0.020) 
FemaleXAge 0.013** 0.003 -0.011**  

(0.006) (0.007) (0.004) 
Number of observations 9,158 9,158 9,158 
Adjusted R2 0.473 0.494 0.605 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by age in household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from Ethiopia from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 

 
 

Table 3.9: Heterogeneity in the association between time use and gender by age, India 
Dependent variable: Study Work Leisure 
Female 0.119 -0.083 -0.018  

(0.118) (0.072) (0.076) 
Age 0.226*** -0.042* -0.168***  

(0.037) (0.023) (0.018) 
Age Squared -0.011*** 0.004*** 0.006***  

(0.002) (0.001) (0.001) 
Birth Order -0.036 -0.028 0.063***  

(0.040) (0.027) (0.021) 
FemaleXAge -0.011 0.011* -0.003  

(0.011) (0.007) (0.006) 
Number of observations 7,650 7,650 7,650 
Adjusted R2 0.323 0.319 0.418 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by age in household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from Ethiopia from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 
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Table 3.10: Heterogeneity in the association between time use and gender by age, Vietnam 
Dependent variable:  Study Work Leisure 
Female -0.331 0.182 0.166  

(0.225) (0.220) (0.171) 
Age 0.214*** -0.003 -0.166***  

(0.062) (0.087) (0.046) 
Age Squared -0.010*** 0.005 0.005**  

(0.003) (0.005) (0.002) 
Birth Order 0.139 -0.298*** 0.046  

(0.114) (0.107) (0.058) 
FemaleXAge 0.044** -0.013 -0.028*  

(0.020) (0.022) (0.014) 
Number of observations 4,953 4,953 4,953 
Adjusted R2 0.331 0.370 0.392 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by age in household fixed effects model 
described in Equation 2. These results use data on the Young Cohort 
from Vietnam from Rounds 4 and 5 of the Young Lives study. Robust 
standard errors clustered at the level of primary sampling unit are given 
in parentheses. * (**, ***) indicates statistical significance at the 10% 
(5%, 1%) level. 

 
 

Table 3.11: Heterogeneity in the association between time use and gender by birth order, Ethiopia 
Dependent variable: Study Work Leisure 
Female 0.064*** 0.014 -0.047**  

(0.020) (0.029) (0.018) 
Age 0.441*** 0.183*** -0.404***  

(0.039) (0.030) (0.027) 
Age Squared -0.019*** -0.005*** 0.016***  

(0.002) (0.001) (0.001) 
Birth Order -0.133*** 0.015 0.105***  

(0.038) (0.033) (0.020) 
FemaleXEldest 0.051 0.009 -0.054**  

(0.046) (0.034) (0.025) 
Number of observations 9,158 9,158 9,158 
Adjusted R2 0.472 0.494 0.604 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by birth order in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Ethiopia from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit are 
given in parentheses. * (**, ***) indicates statistical significance at the 
10% (5%, 1%) level. 
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Table 3.12: Heterogeneity in the association between time use and gender by birth order, India 
Dependent variable: Study Work Leisure 
Female -0.040 0.058*** -0.029*  

(0.028) (0.019) (0.014) 
Age 0.230*** -0.038 -0.177***  

(0.038) (0.023) (0.019) 
Age Squared -0.011*** 0.004*** 0.006***  

(0.002) (0.001) (0.001) 
Birth Order -0.026 -0.027 0.052**  

(0.041) (0.028) (0.021) 
FemaleXEldest 0.066 0.008 -0.070**  

(0.045) (0.029) (0.028) 
Number of observations 7,650 7,650 7,650 
Adjusted R2 0.323 0.318 0.420 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by birth order in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Ethiopia from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit 
are given in parentheses. * (**, ***) indicates statistical significance at 
the 10% (5%, 1%) level. 

 
 

Table 3.13: Heterogeneity in the association between time use and gender by birth order, Vietnam 
Dependent variable: Study Work Leisure 
Female 0.085 0.112 -0.137**  

(0.073) (0.083) (0.056) 
Age 0.244*** -0.025 -0.178***  

(0.064) (0.087) (0.045) 
Age Squared -0.011*** 0.006 0.005**  

(0.003) (0.005) (0.002) 
Birth Order 0.169 -0.327*** 0.039  

(0.109) (0.095) (0.059) 
FemaleXEldest 0.254*** -0.232** -0.067  

(0.086) (0.088) (0.057) 
Number of observations 4,953 4,953 4,953 
Adjusted R2 0.333 0.374 0.388 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by birth order in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Vietnam from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit 
are given in parentheses. * (**, ***) indicates statistical significance at 
the 10% (5%, 1%) level. 
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Table 3.14: Heterogeneity in the association between time use and gender by wealth, Ethiopia 
Dependent variable: Study Work Leisure 
Female 0.096* -0.059 -0.023  

(0.053) (0.071) (0.033) 
Age 0.436*** 0.183*** -0.400***  

(0.036) (0.029) (0.026) 
Age Squared -0.018*** -0.005*** 0.015***  

(0.001) (0.001) (0.001) 
Birth Order -0.134*** 0.016 0.105***  

(0.038) (0.033) (0.020) 
FemaleXWealth -0.062 0.215 -0.104  

(0.119) (0.157) (0.072) 
Number of observations 9,147 9,147 9,147 
Adjusted R2 0.471 0.494 0.604 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by wealth index in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Ethiopia from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit are 
given in parentheses. * (**, ***) indicates statistical significance at the 
10% (5%, 1%) level. 

 
 

Table 3.15: Heterogeneity in the association between time use and gender by wealth, India 
Dependent variable: Study Work Leisure 
Female -0.065 0.121 -0.081  

(0.097) (0.086) (0.048) 
Age 0.223*** -0.039* -0.169***  

(0.037) (0.023) (0.019) 
Age Squared -0.011*** 0.004*** 0.006***  

(0.002) (0.001) (0.001) 
Birth Order -0.037 -0.027 0.063***  

(0.040) (0.028) (0.021) 
FemaleXWealth 0.079 -0.100 0.048  

(0.143) (0.123) (0.082) 
Number of observations 7,650 7,650 7,650 
Adjusted R2 0.322 0.318 0.418 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by wealth index in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Ethiopia from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit 
are given in parentheses. * (**, ***) indicates statistical significance at 
the 10% (5%, 1%) level. 



 

 112 
 

 

Table 3.16: Heterogeneity in the association between time use and gender by wealth, Vietnam 
Dependent variable: Study Work Leisure 
Female 0.030 0.062 -0.063  

(0.359) (0.230) (0.295) 
Age 0.224*** -0.006 -0.173***  

(0.063) (0.089) (0.044) 
Age Squared -0.010*** 0.005 0.005**  

(0.003) (0.005) (0.002) 
Birth Order 0.135 -0.296*** 0.049  

(0.116) (0.107) (0.059) 
FemaleXWealth 0.232 -0.057 -0.151  

(0.523) (0.322) (0.422) 
Number of observations 4,948 4,948 4,948 
Adjusted R2 0.326 0.369 0.388 
Notes: This table reports results for the heterogeneous relationship 
between gender and time use by wealth index in household fixed effects 
model described in Equation 2. These results use data on the Young 
Cohort from Vietnam from Rounds 4 and 5 of the Young Lives study. 
Robust standard errors clustered at the level of primary sampling unit 
are given in parentheses. * (**, ***) indicates statistical significance at 
the 10% (5%, 1%) level. 

 


