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Abstract

The COVID-19 pandemic highlighted gender disparities in time spent on unpaid work, but

most responses have focused narrowly on unpaid care work, overlooking other unpaid
domestic activities that impact women’s economic inclusion and related outcomes.

To address this gap, we review evidence from 25 studies on interventions aimed at
decreasing domestic drudgery—defined as unpaid, arduous domestic work—and examine
their impact on women’s wellbeing in low- and middle-income countries. Our findings
emphasize the need for increased research and broader policy attention to decrease

domestic drudgery.
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Introduction

Globally, it is well recognized that there are systematic differences in how men and women tend to
spend their time—women typically spend more time than men do on unpaid work and relatively less
of their time than men do on paid work. The COVID-19 pandemic substantially increased awareness
about the gender imbalance in time spent on unpaid work. However, much of the subsequent
research and policy attention has narrowly focused on addressing unpaid care work, leaving a gap

in understanding other forms of unpaid domestic work that impact women’s wellbeing. To address
this gap, we conducted an evidence review to examine what we know about how to decrease domestic
drudgery—defined as unpaid arduous domestic work. Our review synthesizes existing evidence

on the effectiveness of drudgery-reducing interventions and highlights implications for policies to

enhance women's wellbeing in low- and middle-income countries (LMICs).

We find strong evidence that switching to liquified petroleum gas (LPG) from biomass cooking fuel,
improving electricity infrastructure, and strengthening water access are effective approaches to
decrease domestic drudgery. These approaches also show promise as avenues to improve women's
wellbeing more broadly. However, significant gaps remain in the measurement and reporting of their
impacts on women'’s outcomes (particularly in the domains of economic participation, health, and

empowerment), highlighting the need for additional research.

Why decreasing domestic drudgery matters

Women tend to spend significantly more of their time dealing with domestic drudgery than men do
worldwide. Recent estimates based on nationally representative time-use data from 50 countries
indicate that women spend an average of 29.92 hours weekly on domestic work as a primary activity,
while men spend only 9.78 (Figure 1) (Gottlieb et al. 2024). Although there are also stark gender
differences in the average time spent on care work as a primary activity (8.82 hours for women
versus 3.70 hours for men), domestic work constitutes the largest component of women'’s work in
most countries, taking up an average of three times as many weekly hours as time spent on care
work.! Meanwhile, men spend most of their time on market work (42.40 hours weekly, compared to
20.27 hours weekly for women). These time allocations indicate that reducing the time women spend
on care work is insufficient to fully address gender differential constraints on women'’s time, because
many women would still be spending a disproportionate amount of time on unpaid domestic work
(including activities like fetching water and wood, cooking, cleaning, doing laundry, and household
shopping). Women's “time poverty” (limited time available for paid market work) results from their

substantial amounts of time spent on unpaid domestic work and unpaid care work.

1 Theauthors note that the harmonized data they use only include the primary activity of individuals, due to variations
inreporting on secondary activities across surveys. This could lead to an underestimate of the total amount of time
women spend on domestic work and care work, because care work is often undertaken as a secondary activity.
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FIGURE 1. Women spend more time on average than men do on domestic work
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Source: Figure created by authors using data from Gottlieb et al. (2024) on average weekly hours worked by married
working-age adults, based on “high-quality time-use data from 77 nationally representative surveys covering 7.4 million
individual diaries across 50 countries”.

These differences in time use have direct implications for women’s outcomes. Domestic drudgery has
been associated with several negative outcomes for women, potentially compromising their physical
and mental health, decision-making power, educational attainment, and livelihood opportunities
(Crow and Mcpike 2009). Thus, identifying approaches to effectively decrease domestic drudgery is
crucial to enhance women’s economic empowerment and wellbeing. Several studies have examined
the impacts of drudgery-reducing interventions on women’s wellbeing in high-income countries
(including Cowan 1983 and Aguiar and Hurst 2007), providing a historical perspective on this

question. We complement this work with a focus on impacts in low- and middle-income countries.

We outline a comprehensive conceptual framework linking drudgery-reducing interventions to
women's wellbeing in the appendix. In brief, by reducing women'’s time spent on unpaid arduous
domestic tasks (such as cooking, fuel collection, water collection, shopping, laundry, cleaning, and
food preparation), drudgery-reducing interventions can free up women's time for other activities
(including paid work, education and learning, unpaid market or care work, volunteer work, self-care
and leisure). Each of these alternative activities, in turn, impacts women’s wellbeing. For example,

if women increase their time spent on paid work, they can subsequently increase their earnings.
Higher earnings could improve women's health and empowerment, by allowing women to increase
their health-related expenditures and by increasing women'’s intrahousehold bargaining power.

Similarly, women could increase their time spent acquiring education and skills, which could also
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increase their productivity, agency, and health-seeking behaviors, leading to positive effects on

earnings, empowerment, and health.

What we do

We use a two-step search strategy, beginning with an initial set of anchor studies and then screening
papers that cite or were cited in these anchor studies to identify papers that meet the following
criteria: (i) published in English between 2010 and 2025; (ii) focused on low- or middle-income
countries; (iii) evaluate interventions that could reduce domestic drudgery; (iv) employ experimental
or quasi-experimental research designs to estimate causal impacts on women’s time spent on

unpaid domestic work.

We included studies that employed causal identification strategies and addressed domestic
drudgery’s effects on women's wellbeing. We excluded studies using hypothetical simulations, and
those lacking causal identification strategies. We also excluded studies on agricultural drudgery
because it differs in nature by being market work and therefore has different determinants and

different potential impacts on women's wellbeing.

We define domestic drudgery as a subset of unpaid domestic labor that is physically demanding,
repetitive, and time-consuming, often performed with little autonomy—drawing on feminist
economics, time-use research, and the definition proposed by CARE India (2016). Key tasks linked
to drudgery include cooking, fuel collection, accessing water, shopping, doing laundry, and cleaning.

Contextual factors like infrastructure and social norms shape how these tasks are experienced.

Given the growing literature on care work, we focus on identifying the impacts of unpaid domestic
work as another constraint that remains even when the amount of time spent on unpaid care work
isreduced. (Recent reviews on the impacts of changes in unpaid care work on women’s wellbeing
inlow- and middle-income countries include Halim, Perova, and Reynolds (2023) and Evans et al.
(2021)). While excluding studies on care work clarifies our scope, we recognize the overlap between
care and domestic drudgery. Tasks like cooking or fetching water often serve both care and non-care
roles. Additionally, care work is often conducted as a secondary activity at the same time as domestic
work. Nonetheless, separately examining evidence on interventions to reduce domestic drudgery

highlights the need for policies that address the full complexity of women's unpaid work.

Altogether, we identify 25 studies, spanning grey literature and academic publications from various
disciplines. We prioritized grey literature that underwent peer-review or institutional vetting, such
as dissertations, policy papers, and working papers. We describe our search process in more detail
and summarize the full list of studies in the appendix. The rate of evidence generation has increased
over time, with 16 of the 25 studies published in 2020 or later. Our review uses a narrative approach,
consistent with methods for emerging, loosely defined concepts and for synthesizing studies with

non-standardized outcomes.
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What we find

1. Evidence is geographically limited

Ourreview includes 24 single-country studies and one cross-country study. As illustrated in Figure 2
below, the evidence is predominantly concentrated in India, which accounts for 13 studies. Senegal
and Zambia account for three studies each. The remaining countries—Cdte d'Ivoire, Ghana, Malawi,
Morocco, Peru, South Africa, and Tanzania—are each represented by one study. At a regional level,
South Asia leads with 52% of the studies, sub-Saharan Africa follows with 40%, while the Middle East
and North Africa and Latin America and the Caribbean each account for 4%. The narrow scope of
countries and regions represented by existing evidence highlights a need for more geographically

diverse research to better understand the global implications of domestic drudgery.

FIGURE 2. Existing evidence primarily comes from India

Note: There are 24 single-country studies and one multi-country study.

Most studies (92%) come from lower-middle-income countries. Upper-middle-income countries
contribute 8% of the studies, while low-income countries account for 4%. Despite this variation in
national income levels, studies share common characteristics, as they largely come from contexts
grappling with poverty, limited infrastructure, and high burdens of unpaid domestic work.
Additionally, studies predominantly focus on rural areas (64%), where domestic drudgery is often
more pronounced due to limited access to infrastructure and resources. Urban settings account
for 16%, while 20% of studies span both rural and urban areas. The poverty status of populations is
inconsistently reported, with 14 studies explicitly targeting poor populations, while 11 studies omit

this detail.
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2. Improvements in cooking fuel and technology are the most
frequently studied type of intervention, with fewer studies
examining effects of improvements in electricity and water access
Ourreview identifies evidence on three primary types of interventions aimed at reducing domestic
drudgery (Figure 3). These include interventions related to improving cooking fuel and technology
(56% of studies), electrification (28%), and water access (16%). Strikingly, we did not find any
experimental or quasi-experimental evidence on the effects of labor-saving appliances (such as
washing machines, dishwashers, or vacuum cleaners). The closest evidence we find of this kind is a
descriptive study that reports limited differences in time spent on domestic chores for households
with varying adoption of household appliances in Colombia (Beltran-Figueroa 2024), while
controlling for differences in observable household characteristics. We welcome additional evidence

on this, if there are any studies we missed.

FIGURE 3. Over half of the studies in our sample analyze the effects
of improvements in cooking fuel and technology

@ Cooking fuel & technology [ Electrification @ Water

Note: This figure presents the distribution of intervention types analyzed in 25 papers.

Additionally, while transportation improvements (like upgrading roads or expanding access to
bicycles and other modes of transportation) could reduce domestic drudgery by facilitating women'’s
mobility for activities that require traveling long distances (such as fetching water or firewood),

we do not find any studies estimating the causal effects of transportation interventions on women's
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time spent on unpaid domestic work. Several studies establish positive impacts of transportation
improvements on women'’s employment (Small and van der Meulen Rodgers 2023), suggesting
that these interventions could offer complementary benefits by decreasing domestic drudgery
while increasing labor market access. Additionally, one paper (Lambon-Quayefio 2024) estimates
the impacts of proximity to fuelwood and water sources on women's wellbeing in Ghana using an
instrumental variables approach, based on neighbors’ proximity to these sources. She finds that
shorter travel time to fetch wood or water increases women's leisure hours. Access to water also
improves women's subjective health. However, access to water and wood have limited effects on
women's labor market outcomes in this context, with the exception that access to water reduces

thelikelihood that women work on their own farm.

3. Large, statistically significant time savings are most common
in cooking fuel and electrification interventions

Across studies, cooking fuel and technology interventions consistently yield the largest and most
statistically significant reductions in time spent on drudgery, followed by electrification and water
interventions. However, not all interventions reduce time burdens—some effects are statistically

insignificant, and in rare cases, interventions even increase drudgery.

By construction, all studies in the sample report time-use outcomes. We standardize effect sizes

by converting them to minutes per week and classify them by statistical significance: positive and
significant, positive and insignificant, negative and insignificant, or negative and significant. Several
studies report multiple coefficients disaggregated by time-use activity or intervention components.

See Appendix B3 for an overview of the multiple magnitudes and their statistical significance.

Figure 4 presents only the lower-bound coefficients for time saved across intervention types.
Cooking fuel and improved cooking technology interventions generate the largest time savings—
ranging from 9 to 525 minutes per week (0.15 to 8.75 hours/week)—with most effects statistically
significant. For example, Bensch and Peters (2015) report time savings of 525 minutes per week, while
Hanna et al. (2016) find a statistically insignificant increase of 21 minutes. Krishnapriya et al. (2021)
review estimates from a larger sample of studies without limiting their review to experimental or
quasi-experimental studies and find an average time saving of 67.9 minutes per day (475 minutes

per week), with little difference in average estimates based on experimental design.

Electrification interventions generate the second largest time savings, ranging from 23 to

567 minutes per week (0.38 to 9.45 hours/week), with six studies reporting statistically significant
positive effects. Notably, Bago et al. (2024) reports the largest effect overall. However, Thomas

etal. (2020) find a statistically significant negative effect of -252 minutes per week, indicating

that the intervention increased time spent on labor-intensive activities by 4.2 hours. Finally, water
interventions result in more modest but still positive time savings, ranging from 49 to 228 minutes

per week (0.8 to 3.8 hours/week), with all effects statistically significant.
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FIGURE 4. Cooking fuel and electrification interventions
save the most time
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Note: Effect sizes converted to minutes per week; if estimates are only available for individual activities instead of for
aggregate time spent on unpaid domestic work, we report estimates for the most time-intensive activity (typically time
spent cooking); only lower-bound estimates are shown if multiple coefficients are reported for the same outcome measure.
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4. Around half of reviewed studies report impacts on women'’s
health or employment, while only one study reports impact
on empowerment

We examine impacts on women’s outcomes across four domains—time use, employment, health,
and empowerment. (Appendix Table B1, lists the specific outcomes reported under each domain.)
By construction, all studies in our sample analyze effects on time use. As discussed in the prior
section, 76.9% of outcome measures reported relate to statistically significant reductions in time
spent on unpaid domestic work (Figure 5). These overwhelmingly positive estimates provide a
relatively strong evidence base on what works to reduce unpaid domestic work. By contrast, there is
substantially less evidence on outcomes related to health, employment, and empowerment, areas
that are essential for advancing gender equity and economic opportunities—with only 57.1%, 48%
and 4% of the reported outcome measures respectively falling into these domains. Because some
studies report multiple outcomes across different domains, these percentages represent shares

of total outcomes reported, not shares of studies. Only one study (evaluating the effects of reliable
electrification in India) reports effects on all four domains, and finds statistically significant
positive effects across each (Sedai, Vasudevan et al. 2021). For the last three indicators, we do not
find any robust estimates of negative impacts on any outcomes reported, indicating that reductions
in time spent on unpaid domestic work do not appear to be associated with deteriorations in other

dimensions of women's wellbeing when measured.

FIGURE 5. Studies report effects on women’s time use, health and employment
more often than they report effects on women’s empowerment

@ Positive, significant  Positive, insignificant @ Negative, insignificant @ Negative, significant = N/A

Time 76.9% 11.5% 77%
Women's Employment 36.0% 12.0% 52.0%

Women's Empowerment m 96.0%

Note: This figure presents the distribution of effects estimated by outcome domain for the 25 papers in our sample.

5. Infrastructure improvements predominantly demonstrate
positive impacts on women’s outcomes

Although cooking fuel and technology improvements are the most frequently evaluated type of
interventions in our sample, they generate mixed results (as illustrated in Panel A of Figure 6).
Studies evaluating the impacts of improvements in electricity infrastructure (Panel B) and water
infrastructure (Panel C) predominantly report positive impacts across outcomes when measured.
Yet, one study on electrification reports a negative statistically significant effect on women’s time

use. We discuss the results for each intervention type in more detail below.
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FIGURE 6. Cooking fuel and technology interventions have mixed effects,
while electrification and water access improvements predominantly have
positive impacts on women’s outcomes
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Note: This figure presents the distribution of effects estimated by intervention type.

Cooking fuel and technology improvements. The fourteen studies evaluating improvements in
cooking fuel and technology analyze the effects of using liquified petroleum gas (LPG) relative to
biomass fuel or of using improved cookstoves relative to traditional cookstoves. Adopting LPG has
significant positive effects on time use in all six studies reviewed (reducing time spent cooking,
collecting fuel, and making dung cakes). One study (Afridi et al. 2023) reports no statistically
significant impact on time-use categories including domestic work, market work, childcare, and
leisure. Once domestic work is disaggregated, there are positive effects on cooking time, but no
statistically significant impact on cleaning, childcare and others. However, improved cookstoves
have weaker impacts with positive effects on time use in three papers and statistically insignificant
effectsin three studies. Beyond time use, studies rarely focus on additional outcomes. Evidence
from one study indicates that adopting LPG increases married women's employment activities and
two studies on LPG adoption find positive effects on self-reported health and nutrition. By contrast,
one study on improved cookstoves finds statistically insignificant effects on employment and four
studies indicate inconclusive effects on self-reported health—one study (Burwen and Levine 2012)
shows mixed results with a decline in self-reported symptoms associated with cooking yet indicates

no reductions in exposure to carbon monoxide; while another study indicates a positive effect on
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health (Bensch and Peters 2015), driven by a reduction in eye infections and respiratory system
disease for household cooks. None of the studies of improvements in cooking fuel and technology
assess impacts on women’'s empowerment. Altogether, LPG adoption appears to be a more effective
way to reduce cooking-related drudgery than switching to improved cookstoves and has the
potential to improve women's wellbeing more broadly by increasing economic participation and

improving health.

Electricity infrastructure. Electrification leads to comprehensive reductions in time spent on unpaid
domestic work (including time spent cooking and collecting fuel and water). It also yields the
strongest reported impacts on women's employment, with all seven studies in our sample finding
significant increases in the time women spend on economic activities (Panel B of Figure 6). Two

of the seven studies also report increases in earnings, and two report positive impacts on health.
Nonetheless, one study on rural electrification in India finds a negative impact on time use through
anincrease in hours spent on adult activities such as cooking, charging devices, and cleaning by
0.6 hours per day (Thomas et al. 2020). However, the study does not measure effects on time spent
on activities related to domestic production outside the home, such as fuel or water collection, so it
is possible that electrification reduced the time spent on these unobserved activities and reduced
overall time spent producing domestic services, with a shift from outdoor to indoor activities.
Electricity infrastructure is the only intervention evaluated by a study that assesses impacts on

all four domains, finding positive impacts on all four (Sedai, Vasudevan et al. 2021). Notably, all
seven studies use quasi-experimental variation in electricity access and draw on publicly available
datasets with large sample sizes. This research approach allows researchers to analyze a broader
range of outcomes than those typically included in a follow-up survey for a randomized experiment

and increases their statistical power to detect treatment effects.

Water infrastructure. Four studies assess interventions targeting water infrastructure, reporting
positive impacts on time use in all four cases (Panel C of Figure 6), primarily through decreased time
spent on water collection. Additionally, two of the four studies report positive impacts on health
(with reductions in diarrhea, upper respiratory infections, typhoid fever and measles). One study in
Zambia finds positive but statistically weak evidence that disruptions in piped water access reduced
children’s routine checks and vaccinations. Yet, gaps persist in reporting outcomes for women across
domains. None of the water infrastructure studies address women's empowerment, reflecting the
prevalent exclusion of this domain. Furthermore, in contrast to the focus on women's employment
in studies on electricity access, only one of the water access studies reports impacts on women'’s
employment and finds increases in the likelihood of employment and in wages. This dearth of
evidence indicates a need for more research on the relationship between reduced drudgery from

water collection and women’s economic participation.
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6. Drudgery-reducing interventions have heterogeneous impacts,
typically with larger effects for women versus men, in rural versus
urban areas, and for poorer versus wealthier households

The effects of drudgery-reducing interventions may differ across populations, with the potential
to increase or decrease inequality in constraints on women’s time. We find some evidence of

heterogeneity in impacts based on gender, rurality, and poverty status.

Gender. Women tend to benefit more than men from drudgery-reducing interventions since they
undertake most of the drudgery to begin. Reliable electrification reduces fuel and water collection
disproportionately more for women than for men in India (Sedai, Vasudevan et al. 2021), while access
to piped water also reduces time burdens particularly for women (Winter et al. 2021) and girls (Ashraf
etal.2021) in Zambia. In terms of economic activity, in India (Sedai 2021), indoor piped water also
improves women'’s likelihood of employment and wages. However, some interventions may favor
men, such as rural electrification increasing male earnings while reducing female wages in South

Africa (Dinkelman 2011).

Rurality. Studies in India highlight stronger impacts in rural settings, where electrification improves
women'’s autonomy (Sedai, Vasudevan et al. 2021) and household income (Sedai, Nepal et al. 2021).
InIndia, access to piped water decreases the incidence of diarrhea by 0.8 percentage points in urban

areas without any effects in rural areas (Sedai 2021).

Poverty. Poorer households often experience greater benefits, such as improved cookstove adoption
yielding greater time savings for low-income households in Rajasthan (Jeuland et al. 2020).
Electrification in rural areas increases consumption for low-income households in India (Sedai,
Nepal et al. 2021). In Senegal, poor households have a greater willingness to pay for grid reliability
(Cisse 2025). In India, access to indoor piped water reduces time fetching water and incidence of

diarrhea particularly for poor households (Sedai 2021).

Overall, these findings underscore important patterns of heterogeneity in drudgery-reducing
interventions, with women, rural areas, and poorer households often experiencing more pronounced
benefits. However, gender disparities and economic inequalities may be exacerbated in contexts

where benefits accrue disproportionately to men or to wealthier populations.

7. Few studies report on cost-effectiveness

Only five studies in our review reported intervention costs, focusing primarily on improved
cookstoves and water infrastructure. For example, the cost of two improved cookstoves was
approximately USS$7.50 (Jeuland et al. 2020), while acquiring a water connection in rural areas cost

about $10.50 (Thomas et al. 2020). Another cookstove for US$40 reported a 295 percent annual
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return with $237in charcoal savings over two-year lifespan (Berkouwer and Dean 2022). One
electricity reliability intervention demonstrated an exceptionally high internal rate of return (IRR)
of around 174.5%, recouping the initial $8,000 investment in under one year (Cisse 2025). Even under
conservative assumptions on the benefits accrued, the IRR remained favorable at 31%. Additionally,
increasing village access to indoor piped drinking water by 0.1% raised women’s overall employment
likelihood by 0.33 percentage points, highlighting the economic benefits of improved water

infrastructure (Sedai2021).

Compared to other women's economic inclusion initiatives, these figures suggest that interventions
reducing domestic drudgery through infrastructure improvements can yield high economic
returns at relatively low costs. While cost-effectiveness analyses are sparse in this domain, available
evidence indicates that such interventions compare favorably to established strategies like childcare
provision, which is known to enhance women's labor market participation but often entails higher
recurring costs. This underscores the potential value of investing in domestic infrastructure as a

complementary approach to broader women'’s economic empowerment programes.

Strengthening efforts to decrease domestic drudgery

Altogether, we find that while infrastructure and cooking-focused interventions show promise in
decreasing domestic drudgery and improving women’s wellbeing, significant gaps remain in the
measurement and reporting of women-centered outcomes, particularly in areas of empowerment,
health, and economic participation. These findings underscore the need for more comprehensive,
gender-focused research to inform policies and programs that effectively address the multifaceted

impacts of drudgery on women’s lives. Our work has several research and policy implications.

Research implications

Prioritize time-use surveys and qualitative data. While we gained valuable insights from the

25 studies in our sample, we excluded multiple other studies that evaluated potentially
transformative interventions because they did not estimate impacts on women'’s time spent on
domestic drudgery. Documenting time savings in unpaid domestic work can uncover previously
undervalued interventions and strengthen the case for investing in reducing domestic drudgery.
Additionally, qualitative data can provide informative insights into the mechanisms linking
reductions in domestic drudgery to additional outcomes and illuminate the role of contextual factors

like social norms.

Refine standardization. Developing cross-study measures for time-use impacts is crucial for
facilitating an understanding of the relative efficacy of alternative interventions, both within

and across intervention types.
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Broaden the scope of outcomes measured. Domestic drudgery is a central feature of many women’s
lives. Therefore, shifts in levels of domestic drudgery potentially have ramifications for a wide range
of aspects of their wellbeing, in both positive and negative ways. For example, although time spent
on unpaid domestic tasks outside the home (like fetching water or firewood) could have positive
effects on women'’s social capital—by providing women an opportunity to leave their homes and
socialize with other women in public spaces, diversifying their peer networks (Kandpal and Baylis
2013)—we do not find any evidence indicating whether drudgery reductions cause negative impacts
on women'’s social networks. Instead, all reported impacts of drudgery-reducing interventions

on broader dimensions of women’s wellbeing are weakly positive, suggesting that the benefits of
decreasing domestic drudgery exceed any documented negative impacts. Broadening the scope of
outcome metrics to consistently include employment, empowerment, health, social engagement, and

wellbeing measures will enable a comprehensive assessment of impacts.

Increase collection of cost data. Enhancing cost-effectiveness analysis by integrating return on
investment estimates can strengthen the business case for investing in interventions to reduce

domestic drudgery.

Policy implications

Pairinfrastructure with inclusion efforts. Time savings alone may not translate into empowerment
without economic opportunities. Our review highlights the significant potential of investments in
infrastructure improvement to reduce drudgery (particularly for women, rural populations, and
poorer households), by alleviating the time and energy demands associated with producing domestic
services. However, the findings suggest that infrastructure interventions alone may be insufficient
to fully harness these benefits. Complementary economic inclusion strategies can provide an added
boost to ensure that the time savings from reduced drudgery translate into meaningful economic
participation and empowerment for women. Without such measures, the redistribution of women'’s
time toward economic work may remain limited, thereby constraining broader development
outcomes. Similarly, economic strengthening interventions on their own are unlikely to achieve
their full potential in the absence of investments to alleviate domestic drudgery. There is some
evidence that increasing household income can decrease the time women spend on domestic
drudgery (Ndlovu et al. 2018). It would be informative to understand how additional interventions
can complement these impacts. As an example of promising work in this area, researchers are
partnering with a social enterprise in India to facilitate women’s access to online jobs so that they
can secure paid work for the short amount of time freed up by LPG adoption. Small time savings are

unlikely to have transformative impacts otherwise.

Leverage cost-effective solutions. Early evidence suggests high returns for low-cost interventions like
LPG stoves and water access. Scaling up these interventions allows a readily available approach to

reduce women's domestic drudgery and improve their wellbeing.
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Align with green transition goals. Cleaner cooking fuels and electrification reduce drudgery and
emissions. Our results uncover an important synergy between the objectives of decreasing domestic
drudgery and fostering a green transition, because the most effective interventions to decrease
drudgery—shifting away from biomass cooking fuels and improving electricity access—have direct
implications for environmental sustainability. Existing evidence of switches in cooking fuel comes
from studies on LPG adoption, however, ethanol-burning stoves could be similarly effective at
reducing time spent cooking and collecting fuel while lowering carbon emissions. Furthermore,
electricity from renewable sources could provide the benefits of reducing time spent on unpaid
domestic work while facilitating women'’s transition into spending more time on paid market work.
Large-scale electrification initiatives like the Mission 300 partnership between Africa Development
Bank and the World Bank, which seeks to provide electricity access to 300 million people in Africa by
2030, offer an opportunity to improve women's wellbeing by reducing domestic drudgery. However,

the overall environmental effects will ultimately depend on the type of electricity used.

Moving forward, there is a critical need for more standardized and targeted research on domestic
drudgery to better understand its impacts, particularly on women’s empowerment and economic
inclusion. By addressing these gaps, policymakers, researchers, and practitioners can design

more effective interventions that not only reduce domestic drudgery but also unlock women'’s full

economic and social potential.
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Appendix to “Decreasing Domestic Drudgery:
Why it matters and what we know about what
works in low- and middle-income countries”

A1. Conceptual framework

FIGURE A1. Multiple mechanisms link decreases in domestic drudgery
to improvements in women'’s wellbeing

Improved Decreased women’s Improved women’s
cooking fuel/ time spenton =4 health
technology cooking \
Improved Decreased women'’s Increased women'’s Increased women'’s
electricity time spent on — B time spenton Bnd earnings and
access fuel collection =1 paid work household income
Improved Decreased women'’s Decreased women’s Increased women'’s Increased women’s
water access time spenton d icdrudgery =T time spent on ] empowerment
water collection education/learning
Increased women’s
Improved Decreased women’s - time spenton
transport time sper\t on 1 unpaid market work
shopping
Increased women’s
" Decreased women'’s > time spenton
ﬁ«doptlc:n.oj time spent on unpaid care work
2 laundry, cleaning, —
SEENances food preparation
Increased women'’s
N time spenton
volunteer work,
self-care, leisure

Figure Al outlines the conceptual linkages between decreases in domestic drudgery and improvements
inwomen's wellbeing. The five interventions on the left—improvements in cooking fuel and technology,
electricity access, water access, transport, and adoption of household appliances—each impact women's
time spent on unpaid domestic work in some way (sometimes through multiple channels). By reducing
women’s time spent on unpaid arduous domestic tasks (cooking, fuel collection, water collection,
shopping, laundry, cleaning, and food preparation), these interventions ultimately reduce women'’s
domestic drudgery. This shift in time use frees up women's time for other activities. Notably, the impacts
of shifts in time use depend on how women use their additional time between alternative activities
(including paid work, education and learning, unpaid market or care work, volunteer work, or self-

care and leisure). Each of these alternative activities in turn impacts women'’s wellbeing. For example,
ifwomen increase their time spent on paid work, they can subsequently increase their earnings.
Additionally, this yields improvements in women’s health and empowerment. Similarly, women could
increase their time spent acquiring education and skills, which could also increase their productivity,

agency, and health-seeking behaviors, leading to positive effects on earnings, health, and empowerment.

In addition to directly impacting time use, improved electricity access also facilitates two of the other
key interventions, by facilitating a shift to electric stoves and facilitating the adoption of electric

household appliances.
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Finally, improvements in cooking fuel or technology and improvements in water access could
both directly impact health by reducing respiratory illness and water-borne illness respectively

(even without significantly impacting time use).

B1. Search strategy

The lack of standardization in the concept of drudgery poses challenges for meta-analysis, as insights
are often reported as secondary findings across studies spanning a range of disciplines. While our
initial aim was to conduct a standardized keyword search, the diversity in terms, framing, and scope

across studies necessitated a narrative approach grounded in anchor studies and citation networks.

We adopted a phased approach to identify and synthesize existing evidence on drudgery-reducing

interventions. In the first phase, we conducted an exploratory search to refine our methodology

” ”u ”w

and search terms. Screening for terms like “drudgery,” “arduous work,” “labor intensive,” “agony,”

“monotony,” and “hardship,” combined with population- and setting-specific keywords (e.g.,

”u ”u

“women,” “household,” “domestic”), provided important insights into the evidence landscape.
Literature on drudgery often focuses on agriculture-related interventions, tends to be descriptive,
and is challenging to locate using search terms alone. To address these limitations, we shifted from
using a keyword search to a targeted screening of papers, narrowing our scope to domestic-focused

interventions.

In the second phase, we employed a two-step search. First, we created a list of anchor studies
aligned with our focus on domestic drudgery and women's wellbeing, drawing on our awareness of
existing papers and on previous reviews (including Dinkelman and Ngai (2022) and Small and van
der Meulen Rodgers (2023)). We then used Connected Papers and Google Scholar to expand our list
with additional studies that were cited in or cited by these anchor papers. Our final sample includes
25 studies, spanning grey literature and academic publications from various disciplines. Studies
were included based on the following criteria: (i) published in English between January 2010 and
September 2025; (ii) focused on low- or middle-income countries; (iii) evaluate interventions that
could reduce domestic drudgery; (iv) employ experimental or quasi-experimental research designs

to estimate causal impacts on women'’s time spent on unpaid domestic work.

We use several exclusion criteria to sharpen the relevance of our synthesis. We exclude studies
focused on reducing unpaid care work, as the effects of care-focused interventions are well-
documented elsewhere (including Evans et al. (2021) and Halim et al. (2023)). We also exclude studies
simulating hypothetical impacts of potential interventions based on observed gender distributions
of unpaid work and exclude descriptive studies quantifying women'’s time spent on drudgery to focus
on studies estimating causal effects of existent interventions. Additionally, there is a large literature
analyzing interventions to reduce agricultural drudgery with a view to increasing the productivity
of subsistence agriculture (Vemireddy and Choudhary 2021). We focus on domestic drudgery in our

review and exclude agricultural drudgery because of the predominant role domestic drudgery plays
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inwomen'’s lives and the resulting potential that decreased domestic drudgery will improve women's

wellbeing by impacting their time use, health, employment, and empowerment.

Finally, there is a growing literature on the effects of interventions to redistribute unpaid domestic

work by engaging men to take on alarger share of home production. Our focus is on understanding

the effects of interventions to reduce domestic drudgery, as a complement to efforts to redistribute

unpaid work, so we exclude studies that instead focus on shifting the intrahousehold allocation of

labor while keeping the total time households spend on unpaid domestic work unchanged.

B2. Population coverage

Regarding population demographics, the studies predominantly focus on adults. Specifically,

10 studies include adults aged 18-45, and 9 studies include individuals aged 45 and above.

Adolescents aged 15-17 are included in 5 studies, while 15 studies do not report the age of individuals

in their sampled population. We include studies with samples of mixed gender if they report gender-

specific results. Our sample includes 14 studies with mixed gender and 11 studies with women only.

The scope of populations covered in our review highlights limitations in the geographic, economic,

and demographic diversity of evidence, while underscoring the need for consistent reporting on

location, poverty status, and age to better inform future research and interventions.

B3. Reported outcomes by domain

Time Spent Producing

Employment

TABLE B1. Indicators of women’s wellbeing

Health Empowerment

Domestic Services

Time spent cooking

Time spent on fuel
collection

Time spent fetching
water

Time spent on
household chores

Time spent on unpaid
labor activities
(including care work)
Time spent repairing
cookstoves

Time spent on leisure

Time spent on income-
generating activities

Indicator for labor
force participation

Indicator for
non-agricultural
employment

Quality of employment

Earnings

Household income and
expenditure

Agricultural output

Involvement in

economic, social,
and reproductive
decision-making

Self-reported respiratory health

Self-reported eye problems

Self-reported assessment of cooking
arrangement (e.g., excessive smoke or
dangerous)

Incidence of indoor pollution

Incidence of fecal contamination and
diarrhea

Nutrition intake based on number of
meals

Incidence of typhoid fever and measles

Preventative care for children (routine
check-ups and vaccinations)
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B4. Studies included in the review

Intervention

TABLE B2. Summary of studies and findings

Methodology

Population

Time Savings
(Converted
to min/week)

Summary of Findings

Cooking fuel & technology

(Afridi et al. 2023) Cooking fuel Experimental: Women. 140** min/  cleaner fuel use reduces weekly cooking time by 140 minutes
& technology: cluster- Aged week from (7 days x 20 minutes per day), (p < 0.05).
health randomized RCT  25-45. cleaner fuels inf . d d king fime by 35 mi
awareness .  energy information nudge reduces cooking time by 35 minutes
. : a week, with a coefficient of -5.344 (p < 0.10).
treatment 35 min G )
on negative from energy o There are no statistically significant results in any other
effects of information time-use categories, including domestic work, market work,
cooking with nudge, personal care, and leisure.
. marginall
solid fuel.s, and si nigﬁcqnty o When disaggregating domestic work, there are no statistically
LPG public 9 ’ significant results in cleaning, childcare, and others.
subsidies for
cleaner LPG
(Akter and Cooking fuel Quasi- Women. 116.76*** min/  « “LPG adopters spend around 15 min less time cooking food
Pratap 2022) & technology: experimental: week per day than non-adopters with no significant change in the
LPG adoption Fixed-effect number of meals cooked”, with a coefficient of —-0.278 (p < 0.01).
pqr:jellregressmn o Estimated fime-saved: 0.278 hrs/day x 60 min =
moae 16.68 min/day — 16.68 min x 7 days = 116.76 min/week

e LPG adopters collect firewood less frequently and prepare
fewer pieces of dung cake than non-adopters.

o LPG adopters report more convenient and simpler cooking
experience: “While LPG adopters were significantly less likely
than non-adopters to believe that their cooking arrangement
was dangerous, the magnitude of the coefficient was rather
small (6% points).”

(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population Time Savings Summary of Findings
(Converted
to min/week)
(Azam 2023) India Cooking fuel Quasi- Mixed 137.2*** min/ » households that completely (incompletely) transition to LPG
& technology: experimental: gender. week for a from biomass spent 10 (6) percent less time on cooking per
LPG transition  Difference in complete LPG day, equal to 19.6 min/day for a complete transition, and
Difference transition 11.8 min/day for those transitioning from solid to mixed fuels;
coefficient are 19.608 and 11.848 (p < 0.01).
82.6™** min/
ek G o Estimated fime-saved: 19.6 min x 7 days = 137.2 min/week &
incomplete 11.8 min x 7 days = 82.6 min/week

transition to households that switched from solid fuels to LPG are

LPG considerably less likely to report that their cooking arrangement
is producing excessive smoke, or it is foo dangerous compared
to the households that continued using solid fuels.

households that switched to LPG increased frequency of
cooking, but decreased cooking time for each meal by

12 minutes.
(Beltramo and Senegal Cooking fuel Experimental: Women. 7717 min/ e no impact on fime as seen in “treatment households did not
Levine 2013) & technology: Randomized Poor. week in fuel have statistically significantly lower time spent collecting fuel
Solar ovens Control Trial collection or time spent next to the cook fire”; the two largest coefficients
(cookstoves) . include an insignificant decrease of 77.17 min/week in fuel
113.05.m|n/ collection for a household cooking for six or fewer people, and
v.veek n an insignificant decrease of16.15 min/day decrease in time by
Ll spe.n’r cookfire in households with 7-12 members.
by cookfire
(most time- o Estimated time-saved: 16.15 min x 7 days = 113.05 min/week
intensive e no impact on health as seen “there is no evidence solar ovens
category of reduced exposure to carbon monoxide or self-reported
time used) respiratory symptoms such as coughs and sore throats.”
(Continued)
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Country

Intervention

Methodology

Population

Time Savings
(Converted
to min/week)

TABLE B2. Summary of studies and findings (Continued)

Summary of Findings

(Bensch and Senegal Cooking fuel Experimental: Mixed 567*** and » decreased time on domestic services: “the cooking duration of
Peters 2015) & technology: Randomized gender. 525*** min/ all three meals throughout a typical day decreases significantly

Biomass- Control Trial week in by more than 75 min”; coefficients are 75 and 81 (p < 0.01).

F)urnlng C°°km9 Ul o Estimated time-saved: 75 min x 7 days = 525 min/week;

i@ .(most .’rlme— 81 min x 7 days = 567 min/week

cookstoves intensive

(1cs) category of « statistically insignificant reductions in firewood collection time,

time used) 136 min and 148 min, (p = 0.15 to 0.19) for ITT with and without
controls.
148 and 136 X
min/week o improved health: “In the group of household members
in firewood responsible for cooking the prevalence rates for both
collection respiratory disease symptoms and eye infections go down
by almost seven percentage points.”
(Berkouwer and Kenya Cooking fuel Experimental: Women 394*** min/ o Estimated time saved: 56.31 min/day (p < 0.01).
Dean 2022) &.1echnology: andomlz'ed (95%). week. n X o Estimated time-saved: 56.31 min x 7 days = 394.17 min/week

Biomass- Control Trial cooking time

burning

improved

cookstoves

(Ics)

(Burwen and Ghana Cooking fuel Experimental: Women. 9 min/week  although: “There were no detectable reductions in a
Levine 2012) & technology: Randomized Poor. households’ weekly time from wood collection or in exposure

Improved Control Trial to carbon monoxide”. The difference in the number of days of

wood wood collection in past week x duration of most recent wood

cookstoves collection (min) is only 9, and not statistically significant.

(cs) « improved health: “a sharp decline in participants’ self-reported
symptoms associated with cooking, such as burning eyes, and in
respiratory symptoms, such as chest pain and a runny nose.”

(Continued)
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Country

Intervention

Methodology

Population

Time Savings
(Converted
to min/week)

TABLE B2. Summary of studies and findings (Continued)

Summary of Findings

MIDDLE-INCOME COUNTRIES

(Chandrasekaran  Tanzania, Cooking fuel Quasi- Women. 112* min/ « Overall, statistically insignificant effects on time use, with two
2024) Malawi, & technology: experimental: week in fuel exceptions:
ee . clEiratiien D!fference in coIIec.hon in o Zambia: “consistent decrease in time spent on fuel collection
Zambia of free fuel- Difference Zambia
L across models, though the pattern does not hold across
efficient . . ” .
73.563* countries or in our pooled results” (only when using the
cookstoves | ive fuel collection fi £ min/dav) find . .
(“TLC rocket min/week in alternative fuel collection fime of min/day) finds a time saving
A1 of 16 min/day in fuel collection (p < 0.10).
stoves”) (ICS) f:ooklng h.me Y/ (P )
in Tanzania - Estimated time-saved: 16 min x 7 day = 112 min/week
(most fime- s .. .
intensive o Tanzania: “decrease in time spent cooking when we use
matching techniques.” The decrease is 10.509 min/day
category of 956
time used) (p < 0.10).
- Estimated time-saved: 10.509 min x 7 days = 73.563 min/week
« statistically insignificant effects on labor productivity, measured
by: time spent on income generating activities, time spent
on unpaid labor on one’s own farm, household income, and
agricultural output.
(Fadly et al. 2023)  India Cooking fuel Quasi- Mixed 112*** to » decreased cooking fime “8% reduction (...) amounts to almost
& technology: experimental: gender. 161*** min/ 2 h a week” specifically a cooking reduction of 9 min per meal
LPG relative to  Difference- Aged 18+ week in on average or 16-23 min/day; coefficients are 0.269 and 0.382
dirty/biomass  in-difference cooking time (p < 0.01).
fuec: Slrewood (Kern:.l % .(most .'rlme— o Estimated time-saved: 16 min x 7 days = 112 min/week;
anddung m‘?"c '”9) I CSh7E 23 min x 7 days = 161 min/week
cakes) Poisson fixed category of
effects models time used) » decreased frequency of fuelwood collection implying “time
savings ranging from 3-15 h per week”, though not statistically
180 1o 900 significant.
min/week . . . .
in fuel o Estimated time-saved: convert to min, 180 min/week-
c 900 min/week
collection,
note thisisan e 1.5% increase in number of meals per day, “equivalent to an
estimation impact on nutrition from a 2.6 to 6.25% change in household
expenditures.”
(Continued)
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Country

Intervention

TABLE B2. Summary of studies and findings (Continued)

Methodology

Population Time Savings

(Converted
to min/week)

Summary of Findings

(Hanna et al. India Cooking fuel Experimental: Women. -21min/week e noimpact on time “if anything, the stoves increased the fime
2016) & technology: Randomized Poor. spent cooking evening meals by about three minutes, although
improved Control Trial this is not statistically significant at conventional levels.”
a%osk)s'roves o Estimated time-saved: -3 min x 7 days = —21 min/week
« increase in time repairing stoves: “treatment households made,
on average, about 2.4 more repairs to their stove in the last
year (column 4), translating to about a half hour of tfime over
the last year.” (p < 0.01). We exclude this small estimate from our
calculation of impacts on time used.
o Estimated time-saved: —-30 min/52.1775 weeks in a
year = -0.574 min/week
e no impact on health seen through health outcomes such as
smoke inhalation “the stoves failed to achieve their primary
goal of reducing exposure to hazardous air pollutants.” “no
difference in lung functioning (as measured by spirometry
tests) between women who regularly cook in the treatment and
control groups” “fail to find a positive impact on a wide variety
of measured and self-reported health outcomes, including
infant birth weight, infant mortality rates, probability of a
cough, blood pressure, or even the probability of any illness in
the last 30 days.”
(Jeuland et al. India Cooking fuel Experimental: Mixed 294*** min/  decreased time spent on cooking and fuel collection (“savings
2020) & technology: RCT with phased gender. week of 0.5-0.7 h/day in total across both variables”); coefficients are
Biomass- rollout Poor. . -0.47 and -0.28 on the upper bound (p < 0.01), and -0.43 and
burning 210* min/ -0.14 in the lower bound (p < 0.05 and p < 0.10).
improved week
" o Estimated time-saved: 0.5 h x 60 min = 30 min — 30 min x
CIC():OS A 7 days = 210 min/week; 0.7 h x 60 min = 42 min — 42 min x
g 7 days = 294 min/week
« self-reported respiratory health, not statistically significant.
(Continued)
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Country

Intervention

Methodology

Population

Time Savings
(Converted
to min/week)

TABLE B2. Summary of studies and findings (Continued)

Summary of Findings

(Pattanayak et al.  India Cooking fuel Experimental: Women 71.4 min/week o Treated households spent 10 fewer minutes per day collecting
2019) & technology: Randomized fuel (or more than one fewer hour per week, a 9% reduction),
Improved Control Trial although not statistically significant at conventional levels.
aocosk)s'roves o Estimated time-saved: 10.2 min x 7 days = 71.4 min/week
(Su and Azam India Cooking fuel Quasi- Women. 17.5** min/ « reduced time cooking by 2.462 min/day (p < 0.05); marginally
2023) & technology: experimental: Aged week more cooking events in a day; no impact on probability of
use of LPG Leave-one-out 18-60. women participating in cooking activities (not statistically
Instrumental significant).
validble o Estimated time-saved: 2.5 min x 7 days = 17.5 min/week
e 8.7 min/day (11.8%) increase in married women’s employment
activities.
(Williams et al. Peru Cooking fuel Experimental: Women. 348*** min/ e 3.2to 3.9 fewer hours cooking per week (17 min/day) and
2020) & technology: RCT Aged week 1.9 fewer hours (113 min) collecting fuel per week, for a total of
LPG adoption 25-64. up to 5.8 hours saved per week (p < 0.001).
O o Estimated time-saved: 5.8 hrs/week x 60 min = 348 min/week
e 1more cooked meal per day.
o Companion paper analyzes health outcomes and reports
“We did not find evidence of a difference in blood pressure,
lung function, or respiratory symptoms during the year-long
intervention with LPG.”
(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population Time Savings

(Converted
to min/week)

Summary of Findings

Electrification

(Cisse 2025) Senegal Electrification:  Quasi- Mixed 313.32** min/ » decreased “hours spent on household chores, in hours spent
installation experimental: gender. week on taking care of other household members, and in hours spent
of remote Difference in household searching for wood” per day equal to 0.746 (p < 0.05), 0.359
devices to Difference chores (most (p < 0.10), and 0.107 (p < 0.05).
;educ.e outage ’rlme—ln’rens];lve o Estimated time-saved: 0.746 hrs x 60 min = 44.76 min —
urations ?°*99°ryd° 44.76 min x 7 days = 313.32 min/week; 0.359 hrs x 60 min =
time used) 21.54 min — 21.54 min x 7 days = 150.78 min/week; 0.107 hrs x
150.78* min/ 60 min = 6.42 — 6.42 min x 7 days = 44.94 min/week
weekonchild o increased hours worked daily by 1.449.
and elder
care
44.94** min/
week on
wood
collection
(Dinkelman 2011) ~ South Electrification:  Quasi- Mixed 534*** min/ « Note the study does not measure time use directly. Since authors
Africa household experimental: gender. week imply that electrification reduced women's time spent in home
access to Panel fixed Aged production, we make an assumption of time use and calculate
electricity effects and 15-59. the shifted hours into time saved:
ms’r'rumentol Poor. o “Electrification increases employment on the intensive
variable

regressions
using survey
data

margin for women: in districts with the average increase in
electrification over the period (15 percent), women work about
8.9 (p < 0.01) more hours per week, a 3.5 percent increase.”

o Estimated time-saved: 8.9 hrs/week x 60 min = 534 min/week

“reliance on wood for cooking falls by 3.9 percentage points,
and cooking with elecfricity rises by 5.6 percentage points.”

9 to 9.5 percentage point increase in women’s employment
mostly because household electrification served as a labor-
saving technology and reduced women’s time spent in home
production.

(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Summary of Findings

Methodology

Population Time Savings
(Converted

to min/week)

(Bago et al. 2024) Cote Electrification:  Quasi- Women. 567*** min/ e 12.6% reduction in time allocated to performing household
d’lvoire household experimental: Aged17-64. week chores (p < 0.01). Table Al shows that on average women spend
electrification Inverse 75.01 hours per week on household work. In comparison, men
provided probability spend 21.6 hours/week. A 12.6% reduction equals 9.45 hours/
at the weighted week.
locality-level regression o Estimated fime-saved: 9.45 hrs/week x 60 min =
adjustment 567 min/week
with Heckman
selection bias « reallocation of time to full-tfime paid work in the agricultural and
correction non-agricultural sectors: “increase of about 23% of the average
time spent by women” which “seems to reflect a catch-up effect,
as men spend on average 41 h per week on nonagricultural
activities compared to 31 h for women”; “although the time
spent on agricultural activities increases significantly at the 1%
threshold, the effect is weaker” at only 13.9%.
(Khandker et al. India Electrification:  Quasi- Mixed 49.5** min/ « reduces time spent on fuel collection: “reduce time allocated
2014) access fo experimental: gender. week to fuel wood collection by household members and increases
electrification Instrumental Poor. time allocated to studying by boys and girls” “For both men
Variables and women, biofuel collection time decreases by more than
3.3 hours per month (p < 0.05). This may also mean that
electrification reduces drudgery for household members.”
o Estimated fime-saved: 3.3 hours per month/4 weeks = 0.825
hrs/week — 0.825 hrs/week x 60 min = 49.5 min/week
 increases employment: “Rural electrification also increases
labor supply of men and women (...) and household per capita
income and expenditure” “The impact of electrification on labor
supply is positive for both men and women; that is, household
access to electricity increases employment hours by more than
17 percent for women and only 1.5 percent for men.”
(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention

Methodology

Population Time Savings
(Converted

to min/week)

Summary of Findings

Electrification:
hours of
electricity on a
typical day

(Sedai, Vasudevan India

et al. 2021)

Quasi-
experimental:
Panel fixed-
effects and
Instrumental
Variables

Mixed
gender.
Aged
18-70.
Poor.

37*** min/
week

» reduces women's time allocation to home production, including
fuel and water collection: “10 more hours of electricity
significantly reduces women’s weekly time spent on fuel
collection by 37 min (p < 0.01), and men’s weekly fuel collection
by 26 min.”

» improves women's economic, social and reproductive decision-
making ability: “10 more hours of electricity increases women'’s
agency in major purchase decision of the household by 4.8 pp”,
“increases women’s autonomy over their fertility by 6.6 pp”,
“reduces the likelihood of women having to ask for permission
from family members to visit a health center by 13.3 pp.”

 increase women’s employment opportunities in the usual
status; 10 more hours of electricity increases women'’s likelihood
of usual status employment (4.2 pp) more than that of men
(2.8 pp), while both women and men gain similar levels of
full-time employment, 3.9 pp and 4.0 pp, respectively.

 increases women's earnings; reliable electrification increased
the real annual earnings for both men and women (“10 more
hours of electricity increases the annual earnings of men and
women by 15.6% and 16.7%").

improved health by increasing “likelihood of women reporting
good health by 9.2 pp. After controlling for employment and
earnings, the effect is reduced to 7.1 pp.”

improved health-related fuel choices and the provisions of
basic household amenities: “Ten more hours of electricity
reduces the likelihood of using wood for cooking by 7.3 pp”,
“increases the likelihood of having a toilet in the house by

1.6 pp”, “increases the likelihood of having indoor piped drinking
water by 1.9 pp.”

(Continued)
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Intervention

TABLE B2. Summary of studies and findings (Continued)

Methodology

Population

Time Savings

(Converted

to min/week)

Summary of Findings

(Sedai, Nepal Electrification:  Quasi- Mixed 23*** min/ « reduced fuel collection time for both men and women; an
et al. 2021) additional experimental: gender. week additional quintile of electricity hours in a day reduces weekly
hours of Panel fixed Poor. fuel collection time by 23 min (p < 0.01) for women and 19 min
electricity in a effects and for men.
day |ns’r.ruk;r|\ental « improved health, captured by results showing that additional
variable electricity hours lead to an increase in the likelihood of having
regresswns toilet facilities, reduction in indoor pollution, piped water facility
using survey and artificial lighting for reading at night. Note this result is at
data
the household level.
» “an additional hour of electricity increases rural household
income by 0.4% and poor household's income by 1.1%,
highlighting the relative significance of each additional hour
for poor households.” “Higher electricity hours also imply better
agricultural income, higher labor hours, more businesses. Note
this result is at the household level.”
(Thomas et al. Electrification:  Quasi- Mixed -252*** min/ » decrease fime by increasing the “number of hours adults spend
2020) access fo experimental: gender. week at home for adult activities, including work, cook, charge, and
electrification Instrumental clean, except leisure, by 0.6 hours/day” (p < 0.01).
Variables o Estimated time-saved: 0.6 hrs x 60 min = 36 min — 36 min x
7 days = 252 min/week
« increases employment through increments in the “number of
hours adults spend at home for work by 1.8 hours/day.”
(Continued)
DECREASING DOMESTIC DRUDGERY: WHY IT MATTERS AND WHAT WE KNOW ABOUT WHAT WORKS IN LOW- AND 27

MIDDLE-INCOME COUNTRIES



TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population Time Savings

(Converted

Summary of Findings

to min/week)
Water

(Ashraf et al. Zambia Water: access Quasi- Mixed 73.5* min/ .
2021) to piped water  experimental: gender. week
Panel fixed Aged <1,
effects 1-5; >5.
Poor.

Negative effects of outages on the amount of fime spent on
household chores by adolescent girls: “outages are associated
with an increase in time spent on household chores, and a
decrease in hours spent on school, though the magnitudes are
small and only the coefficient on chores is marginally significant.”
Table A8 shows that number of hours that girls spent on
household chores to be 0.175 (p < 0.10). Since the treatment would
be reliable piped water, we interpret the result as fime saved.

o Estimated time-saved: 0.175 hours/day x 60 min =
10.5 min/day — 10.5 min/day x 7 days = 73.5 min/week

piped water outages decrease health through “an increased
incidence of diarrhea disease, upper respiratory infections,
typhoid fever and measles”; “a one standard deviation increase
in outstanding complaints is associated with 24 additional

case of diarrhea” particularly for the infants younger than 1
and children ages 1-5; as similar impact is seen in “0.05 extra
typhoid fever cases”, which is a 23% increase, predominately for
older people, “increase of 57.7 respiratory cases, which is 12% of
the mean” for all ages, “0.85 more measles cases, which is 18%
of mean”, exclusively in elder people.

Large negative but not statistically significant effect of outages
on children's routine checkups: “a one standard deviation
increase in outstanding complaints is associated with 158 fewer
well-child visits for children under the age of 1. This reduction is
12% of the sample mean”; and “associated with a 20% decrease
in the number of well-child visits for children between 1 and

5 years of age.”

Negative effects of outages on the likelihood of DPT vaccination,
statistically significant for the first two out of three shots: “A one
standard deviation increase in the days with supply issues is
associated with 12.4 fewer shots, or a 12% decrease.”

(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population

Time Savings
(Converted
to min/week)

Summary of Findings

(Devoto et al. Morocco  Water: access Experimental: Mixed
2012) to private RCT gender.
water grid Poor.
(Sedai 2021) India Water: access Quasi- Mixed
to indoor experimental: gender.
piped drinking  Fixed-effects Aged
water (IPDW) and instrumental  15-49.
variable Poor.

regressions
using survey

60.72** min/
week

140*** min/
week on
water
collection
for women
in poor
households

From Table 8, Panel B, the index of time spent on leisurely
activities shows: connected households gained +0.253 standard
deviations (p < 0.05) (column 8). This index is based on 8
activities, each measured in 30-minute periods.

o Estimated time-saved: 0.253 standard deviations x 8 activities
x 30 minutes = 60.72 minutes/week

time gains which were used primarily for leisure and “social
activities such as visiting or receiving the visits of family or
friends.”

there is a positive and statistically significant impact on
reported happiness and integration.

there is no statistically significant impact on public health
impact, in particular the program does not reduce the incidence
of waterborne diseases.

there is no statistically significant impact on labor market
participation and income.

reduced time on unpaid domestic work: “IPDW has a significant
relationship with water collection minutes for women, especially
for those in poor households and in rural areas (...) there is an
association between IPDW and 20 minutes’ reduction in the
time spent collecting water for women from poor households.
For the whole sample, the reduction in daily water collection
minutes is 7 minutes a day.” (p < 0.01)

data 49%** min/ o Estimated time-saved: 20 min x 7 days = 140 min/week;

ecidon 7 min x 7 days = 49 min/week

water reduced time fetching fuel and water: “having access to IPDW

collection for reduces the daily fuel and water collection time by 31 minutes

the whole for women in poor households.” (p < 0.05)

sample . . . g

o Estimated time-saved: 31 min x 7 days = 217 min/week
(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population Time Savings Summary of Findings

(Converted
to min/week)

 increased employment: “having access to IPDW increases
women'’s likelihood of any employment (= 30 days) by
1.7 percentage points (pp) and men'’s likelihood of employment
by 1.3 pp in rural areas. There is no such effect in urban areas...
IPDW increases women's likelihood of employment by 1.5 pp
overall and by 2.9 pp in rural areas.”

increased earnings: “access to IPDW increases annual earnings
by 7.5% for the aggregate sample. The effect is stronger for
women: a 9.9% increase in annual earnings compared with
6.6% for men. However, the increased annual earnings for
women are observable only in rural areas, with an 11.8%
increase, while in urban areas there is no significant effect on
the earnings of women with IPDW. Men, on the other hand,
have increased earnings both in rural and in urban areas with
IPDW, with rural men gaining larger increases than urban men.”

» decreased the incidence of diarrhea: “access to IPDW has
a negative association with the likelihood of diarrhea in the
past month by 0.2 percentage points for the overall sample.
We found a significant association of IPDW with the reduction
of the likelihood of diarrhea in urban areas but no significant
associations in rural areas.”

(Continued)
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TABLE B2. Summary of studies and findings (Continued)

Country Intervention Methodology Population Time Savings Summary of Findings
(Converted
to min/week)
Winter et al. Zambia Water: access  Quasi- Mixed 228***min/ » households that obtained piped water reduced their fetching
(2021) to piped water  experimental: gender. week time by 80%, with the majority of fime saved accruing to women
linear and Aged 18+. and girls.
generalized

o “The intervention was associated with a median 3.8 h per
week in tfime savings per household, most of which accrued
to women and girls” (p < 0.01)

linear mixed
effects models

o Estimated time-saved: 3.8 hrs/week x 60 min = 228 min/week

 Increases in the frequency of gardening and the size of garden
plots in treatment households were observed, treatment
households cultivated gardens almost 60 m2 larger on average,
and reported consuming much of their produce.

“We did not observe a significant increase in per-capita
reported household expenditures among treatment
households.”

“We saw no (or negative, in the case of chickens) effect of
introducing piped water on livestock ownership.”

“Households receiving piped water reported being happier,
healthier, and having more time to participate in work inside or
outside the home, respondents who obtained access to piped
water reported feeling happier (64%), healthier (47%), and less
worried (22%) as compared to the pre-intervention period.”
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