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Abstract 

This paper examines how women's domestic time burden constrains household adaptation 

to climate stress in rural Ethiopia. Using time-use data from approximately 2,000 rural 

households, linked to longitudinal Normalized Difference Vegetation Index (NDVI)-based 

climate stress exposure over the period 2021–2025, we show that households in which 

women face heavier domestic time burdens are significantly less likely to participate in 

activities that require physical presence at a scheduled time: contacting extension services, 

receiving training on irrigation techniques, and accessing climate information. The effects 

are economically large, particularly for irrigation training: depending on the specification, a 

one-standard-deviation increase in women's domestic burden is associated with a 31% to 

54% reduction in the probability of household participation in irrigation training, against a 

baseline rate of under 10%. The constraint operates through the total volume of domestic 

work rather than its composition and is gender-specific, with no comparable effect for male 

domestic hours. A second channel operates through intra-household inequality: households 

where women bear a disproportionate share of combined total work hours adapt less across 

a broader set of outcomes. Climate effects are asymmetric: favourable conditions increase 

the adoption of labour-saving practices only where women's time is not already constrained, 

while time-intensive services remain unaffected. Overall, the findings suggest that time 

poverty is not just a welfare issue – it is a practical barrier to adaptation and resilience, 

implying that technology- and institution-focused interventions alone will not be sufficient to 

enhance household adaptation unless they are complemented by measures that directly 

relax household time constraints, particularly for women 

Keywords: Ethiopia, Time Poverty, Adaptation, Welfare 

JEL classifications: J22, D13, Q54, O13  
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1 Introduction 

Climate change has become a central driver of poverty, vulnerability, and livelihood 

instability in rural Africa. It has been widely documented that recurrent droughts, erratic 

rainfall, and increasing environmental stress reduce agricultural productivity, depress 

household income, and increase food insecurity (Dercon, 2004; Carter et al., 2007; Burke et 

al., 2015). In response, climate adaptation strategies promoted by governments and 

development partners emphasise the adoption of improved agricultural technologies, 

livelihood diversification, and engagement with extension and climate information services 

as key pathways for building resilience (Bryan et al., 2009; Mekonnen et al., 2023). 

These approaches implicitly assume that households possess the time and capacity to 

adopt new practices, attend trainings, and engage in income-generating activities. However, 

this assumption overlooks the highly unequal allocation of labour within households, 

particularly the disproportionate burden of unpaid domestic and care work borne by women. 

A large body of evidence shows that women in rural low-income settings perform the 

majority of household labour, childcare, food preparation, and collection of resources, often 

alongside participating in agricultural production (Kes and Swaminathan, 2006). 

From a gender and development perspective, time poverty represents a fundamental but 

underexplored constraint on climate adaptation. Defined as working hours that exceed a 

socially determined threshold after accounting for subsistence time (Bardasi and Wodon, 

2010), time poverty is widespread among women in rural sub-Saharan Africa, where 

domestic responsibilities cannot be deferred or delegated without immediate consequences 

for household welfare. High time burdens may limit women's ability to adopt climate-smart 

practices and engage with extension and information services, consistent with evidence that 

heavy workloads reduce women's productive engagement and income diversification 

(Koolwal and van de Walle, 2013). Gender gaps in technology adoption are well documented 

(Doss, 2006; Peterman et al., 2011), and while most explanations focus on financial and 

informational barriers, time constraints represent a distinct and largely unmeasured 

mechanism that operates alongside intra-household disparities in labour allocation (Duflo, 

2012; Udry, 1996). Yet women's time poverty has received little attention in the adaptation 

literature, which has focused primarily on credit access, land tenure, and information 

constraints (Deressa et al., 2009; Bryan et al., 2009). 

Climate stress is likely to intensify women's time constraints through several mechanisms. 

Drought increases time requirements for water and fuel collection (Cook et al., 2016), and 

male out-migration increases women’s responsibility for both domestic and productive 

activities (Mueller et al., 2014), precisely when investment in adaptive responses is most 

needed. Climate shocks thus not only reduce the resources available for adaptation but may 

simultaneously tighten the time constraints that govern whether households can act on 

those needs at all. 
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Despite the plausibility of these mechanisms, empirical evidence linking women's time 

poverty to adaptation outcomes, particularly in interaction with climate stress, remains 

extremely limited. This study addresses the gap by asking: (i) whether higher female 

domestic time burdens reduce the adoption of climate-smart agricultural practices; (ii) 

whether domestic workloads constrain access to extension services and climate 

information; (iii) whether the constraint operates through the total level of domestic work or 

its task composition; and (iv) whether intra-household inequality in total work time 

constitutes a distinct constraint channel beyond the absolute level of women's burden. 

Using peak-season time-use data from approximately 1,964 rural households in Ethiopia and 

longitudinal satellite-derived climate stress exposure over the period 2021–2025, we 

estimate linear probability models relating women's domestic hours to seven climate-smart 

adoption outcomes, with kebele fixed effects and baseline household controls. The effects 

are economically large: a one-standard-deviation increase in women's domestic burden is 

associated with a 31% to 54% reduction in the probability of household participation in 

irrigation training, against a baseline rate of under 10%. The analysis identifies two 

complementary channels: a domestic time constraint, whereby women's non-negotiable 

tasks reduce households’ participation in time- and information-intensive activities; and a 

household-level inequality channel, whereby a disproportionate female share of combined 

household work time depresses adoption broadly. A third finding is that while favourable 

climate conditions raise labour-saving adoption on average, this response is attenuated 

where women's domestic burdens are heavier, whereas no such interaction exists for time- 

and information-intensive outcomes, where the constraint is already fully binding regardless 

of climate conditions. 

The paper makes three contributions. It provides direct evidence that women's time poverty 

is a distinct barrier to adaptation, separate from financial constraints. It disentangles the 

individual domestic burden and intra-household inequality channels, which policy 

discussions often conflate. And it documents an asymmetry in how climate stress interacts 

with time constraints, which has direct implications for programme design. The findings 

suggest that technology- and institution-focused interventions will remain only partially 

effective as long as the domestic time burden that prevents women from engaging with 

them goes unaddressed. 

The paper is structured as follows. Section 2 describes the data and presents descriptive 

statistics. Section 3 outlines the empirical strategy. Section 4 presents the main results, 

followed by robustness checks in Section 5. Section 6 discusses the findings, and Section 7 

concludes. 
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2 Data and descriptive statistics 

2.1 Data 

The survey data come from the Resilience to Climate Change (RCC) survey conducted by 

the University of Copenhagen’s Development Economics Research Group and the Policy 

Studies Institute in Ethiopia over the period 2021–2025. The RCC survey covers a balanced 

panel of 1,964 households across 40 woredas in six administrative regions: Amhara, Oromia, 

Southern Nations Nationalities and Peoples’ (SNNP) region, Somali, Gambela, and Dire 

Dawa. Three rounds of the survey were conducted, in February 2021, February 2023, and 

March 2025; these coincided with the post-harvest agricultural season to optimise 

conditions for assessing agricultural production outcomes, technology adoption, and 

seasonal labour patterns. 

The sampling strategy employed a multi-stage design, randomly selecting 40 woredas 

stratified by participation in programmes (Agricultural Growth Program (AGP), Sustainable 

Land Management Program (SLMP), and Productive Safety Net Program (PSNP)) and agro-

ecological zone, followed by the selection of three kebeles within each woreda. This ensures 

representativeness across government programmes, agro-ecological zones, and regional 

contexts. The questionnaire covers household characteristics, agricultural practices, assets, 

consumption, living conditions, programme participation, shocks, coping strategies, and 

resilience measures. 

Time-use data were collected in round 3 as part of new modules on intra-household 

dynamics and gender roles in climate adaptation. Hours are reported for a typical day, with 

the household head asked to report separately for adult men and women across seven 

activities: farming, marketing, cooking, cleaning, childcare, fetching water and wood, and off-

farm work. 

We construct gender- and season-specific measures of total and activity-specific absolute 

time burden (hours per day) for household 𝑖. In addition to the absolute burden, we construct 

a measure of intra-household labour inequality as the female share of combined household 

total hours: 𝐹peaktotal/ (𝐹peaktotal + 𝑀total
peak

) × 100, where a value above 50 indicates that 

women carry out a disproportionate share of the total household work. 

As is common with recall-based data, reported activity durations in some cases sum to 

implausible totals, likely reflecting overlapping activities, recall error, or rounding. We remove 

extreme outliers and proportionally rescale remaining cases where total reported hours 

exceed 24, preserving the relative allocation of time across activities.1 

 

1 Details on the scaling approach and alternative treatments are provided in Annex C. Figure 3, which can be 
found in Annex B, shows the full distribution of total reported hours for each gender-season variable and 
illustrates the share of observations affected under alternative trimming rules. 
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The proportional rescaling applied to observations where total reported hours exceed 24 

affects a non-negligible share of the sample: approximately 31% of female peak-season 

observations and 14% of female off-season observations are rescaled (see Figure 3 in 

Annex B). Importantly, this is not a tail correction: the majority of affected observations sit 

between 24 and the 99th-percentile threshold of 50 hours, representing women who 

reported, say, 28 or 32 hours in a day. For these households, rescaling compresses all 

reported activity durations by a common factor, so the adjusted domestic hours variable 𝑇𝑖
𝑓

 

conflates true variation in domestic burden with variation in the degree of over-reporting. 

This introduces measurement error that is likely correlated with the true burden, potentially 

attenuating coefficients towards zero. 

Adaptation outcomes are classified into three groups, reflecting different types of 

constraints. Mechanisation and labour-saving technologies capture the adoption of 

practices that substitute for manual labour. Because individual adoption rates are low – 

ranging from 0.7% for generators or diesel pumps to 15% for spraying machines – we 

construct a composite indicator equal to one if the household adopted at least one of the 

following: tractor use, mechanical threshing, spraying machines, harvesters, or generator or 

diesel pumps. Time- and information-intensive outcomes capture engagement with 

agricultural extension services and access to climate information, both requiring time for 

information acquisition and service interaction. Input-based outcomes measure use of 

productivity-enhancing agricultural inputs, primarily reflecting financial and market-access 

constraints. 

The climate stress index is constructed from satellite-derived NDVI anomalies using MODIS 

MOD13Q1 imagery (250 m, 16-day composites) extracted over a 1 km circular buffer around 

each household's GPS coordinates. For each household and calendar month in the growing 

season (March–October), we compute the long-run mean and standard deviation of NDVI 

over a 21-year reference period (2000–2020), then we calculate standardised anomalies for 

each growing-season month in 2021–2025. Positive anomalies are set to zero, and the 

remaining negative z-scores are summed across the stress period to produce a single 

household-level cumulative drought stress index, where more negative values indicate 

greater cumulative drought exposure. 
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2.2 Descriptive statistics 

Figure 1: Average daily time use by gender and season 

 

Source: RCC survey, Round 3. 

Notes: Households where any gender-season total exceeds the 99th percentile are dropped. Remaining cases 
where total daily hours exceed 24 are proportionally rescaled. Balanced panel.  

Figure 1 illustrates the average daily time allocation by gender across peak and off seasons, 

revealing significant disparities in how adult male and female household members distribute 

their working hours. During the peak season, women work 17.9 hours in a typical day – 

nearly five hours more than men (13.1 hours).2 Men work primarily on farming (6.6 hours) 

and marketing (2.3 hours). Women's workload is much heavier and more diversified: 3.7 

hours farming, 2.8 hours marketing, 3.0 hours cooking, 2.8 hours engaged in childcare, 2.4 

hours cleaning, and 2.3 hours fetching water and wood. If attending an extension meeting, 

trying a new seed variety, or seeking out climate information requires even a small additional 

time investment, women operating at 17.9 hours a day have virtually no slack to absorb it. 

On the other hand, the composition of women's time burden is more revealing than the 

totals. Women account for nearly all domestic labour: cooking (3.0 hours versus men's 0.4), 

cleaning (2.4 versus 1.0), childcare (2.8 versus 0.9), and water and fuel collection (2.3 versus 

 

2 The high reported totals reflect the simultaneous nature of many domestic activities, such as combining 
childcare with cooking or cleaning. Despite this, the data highlight important patterns in gendered labour 
divisions and seasonal variations in workload. Figure 3 in Annex B shows the full distribution of total daily hours 
for each gender-season variable and illustrates the share of observations requiring rescaling under alternative 
trimming rules. 
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1.0). Together, these domestic tasks account for 10.4 of women's 17.9 peak-season hours. 

These tasks are not optional and they cannot be deferred or delegated without immediate 

consequences for household welfare. Men's time, by contrast, is concentrated in farming 

(6.6 hours), which is more flexible in its timing and more directly linked to the adaptation 

decisions households face. It is not simply that women work more, but that their hours are 

locked into obligations that leave no room to redirect time towards adaptive activities. 

The off-season hours reveal a notable shift in time allocation patterns. Men's total workload 

falls sharply – by 35% (from 13.1 to 8.5 hours) – as farming winds down, but women's 

declines by only 23% (from 17.9 to 13.8 hours). While farming hours fall visibly (from 3.7 to 

2.0 hours), domestic responsibilities ease only modestly: cooking falls from 3.0 to 2.4 hours, 

childcare from 2.8 to 2.3 hours, cleaning from 2.4 to 2.0 hours, and fetching water and wood 

from 2.3 to 1.9 hours. The gender gap in total hours actually widens in the off-season – from 

4.7 hours at peak to 5.3 hours off-season – because men's productive work tracks 

seasonality while women's domestic obligations do not. Women's domestic hours remain 

consistently high regardless of the agricultural calendar, pointing to a time constraint that is 

not a seasonal pressure but a permanent feature of women's lives. 
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Table 1 confirms the patterns in Figure 1. In particular, the results reveal substantial and 

systematic gender disparities in time allocation. Women consistently work significantly 

longer hours than men, with total daily workloads exceeding those of men by approximately 

4–5 hours across seasons (17.86 vs. 13.15 hours in the peak season and 13.79 vs. 8.51 

hours in the off-season). This gap is driven almost entirely by domestic responsibilities 

rather than differences in productive work. In the peak season, women spend over 10 hours 

per day on domestic activities, compared to just over 3 hours for men – a difference of more 

than 7 hours – while men allocate more time to farming (6.57 vs. 3.68 hours). Across all 

domestic tasks, including cooking, cleaning, childcare, and water and fuel collection, women 

devote substantially more time than men, highlighting a pronounced gender specialisation in 

labour roles. Importantly, women combine these extensive domestic responsibilities with 

non-negligible engagement in productive activities, resulting in a clear dual burden. Seasonal 

increases in labour demand further amplify total working hours for both genders; however, 

while men's additional time is driven primarily by increased farming activities, women's 

workloads rise through both productive and domestic channels. 
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Table 1: Time use by activity, gender and season: balanced panel (hours per day) 

 Peak season Off season Seasonal change 

 Female Male Gap Female Male Gap Female Male 

 Mean (SD) Mean (SD) (F−M) Mean (SD) Mean (SD) (F−M) 
(Pk−Off

) 
(Pk−Off

) 

Productive activities 

Farming 3.68 ( 2.23) 6.56 ( 2.81) 
-

2.88*** 
2.02 ( 1.76) 

3.11 ( 
1.89) 

-
1.08*** 

1.65*** 3.45*** 

Marketing 2.84 ( 1.77) 2.28 ( 2.02) 0.56*** 2.32 ( 1.80) 
1.82 ( 
1.88) 

0.49*** 0.52*** 0.45*** 

Off-farm work 0.92 ( 1.87) 1.03 ( 2.13) -0.11** 0.86 ( 1.81) 
0.94 ( 
1.95) 

-0.08 0.05*** 0.09*** 

Domestic activities 

Cooking 3.02 ( 1.38) 0.35 ( 0.91) 2.67*** 2.40 ( 1.27) 
0.31 ( 
0.99) 

2.09*** 0.62*** 0.04** 

Cleaning 2.38 ( 1.24) 0.99 ( 1.31) 1.39*** 2.00 ( 1.27) 
0.80 ( 
1.14) 

1.20*** 0.37*** 0.19*** 

Childcare 2.75 ( 2.20) 0.92 ( 1.34) 1.83*** 2.27 ( 2.05) 
0.75 ( 
1.18) 

1.52*** 0.49*** 0.18*** 

Fetching 
water/wood 

2.27 ( 1.36) 1.01 ( 1.36) 1.26*** 1.92 ( 1.32) 
0.76 ( 
1.05) 

1.16*** 0.35*** 0.25*** 

Domestic total 10.43 ( 4.34) 3.27 ( 3.50) 7.15*** 8.60 ( 4.21) 
2.62 ( 
3.05) 

5.98*** 1.83*** 0.66*** 

Productive 
total 

7.44 ( 3.53) 9.86 ( 4.64) 
-

2.43*** 
5.21 ( 3.54) 

5.87 ( 
3.97) 

-
0.67*** 

2.23*** 3.99*** 

Total 17.86 ( 6.07) 
13.14 ( 
6.50) 

4.72*** 
13.80 ( 
6.34) 

8.49 ( 
5.67) 

5.31*** 4.06*** 4.65*** 

N 1918        

Source: RCC survey, Round 3.  

Notes: Hours per typical day. Standard deviations in parentheses. Gender gap = female − male hours; seasonal 
change = peak − off-season hours. Significance based on paired t-tests within households. Sample restricted to 
balanced-panel households (non-replaced in all rounds). Observations above the 99th percentile of total daily 
hours are dropped. Remaining cases where total hours exceed 24 are proportionally rescaled so that activities 

sum to 24 hours (𝑡𝑖𝑗
adj

= 𝑡𝑖𝑗 × 24/𝑇𝑖). *p < 0.10, **p < 0.05, ***p < 0.01. 
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Taken together, these patterns underscore that women's time poverty is structural in nature, 

reflecting unequal intra-household allocation of labour rather than differences in 

participation in productive activities per se. The implication is that the time constraint 

women face is not simply a matter of total hours but also relates to the fact that hours 

cannot be easily reallocated. The statistical tests confirm both the magnitude and 

consistency of this burden across seasons. These patterns highlight the structural nature of 

women's time poverty and underscore its relevance for household decision-making and 

adaptation outcomes. 

Table 2 reports mean adoption rates across three categories of adaptation outcomes by 

women's domestic time poverty status during the peak agricultural season, with mean 

differences and p-values from two-sample t-tests. A woman is classified as time-poor if her 

daily domestic hours exceed a threshold; Panel A uses 1.25 times the sample median 

following the relative threshold approach of Bardasi and Wodon (2010), and Panel B uses 

the 75th percentile (top quartile) as a stricter, rank-based cut-off. Both panels yield 

consistent patterns. Time-poor households are significantly more likely to have adopted any 

labour-saving practice. Among input-based technologies, time-poor households are 

substantially more likely to use improved seeds in both panels. By contrast, time-poor 

households are significantly less likely to have met an extension agent and less likely to 

have access to rainfall and temperature forecast information. Irrigation training and fertiliser 

adoption show no significant differences across either panel. Taken together, these patterns 

suggest that domestic time burden shapes the composition of adaptation: households 

under greater time pressure are more likely to adopt technologies that can be acquired once 

and applied without sustained time investment – such as labour-saving equipment and 

improved seeds – while being less engaged with information-intensive services that require 

recurring time and social interaction. 
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Table 2: Household adaptation by women’s time poverty status 

 Time-
poor 

Not time-
poor 

Difference 
p-

value 

 (mean) (mean) 
(Time-poor − 

Not) 
 

Panel A: Domestic hours above 1.25×median (13.38 hours/day) 

Mechanisation/labour-saving technologies 

Any labour-saving practice (0/1) 0.251 0.205 0.047** 0.025 

Labour-saving adoption intensity (count, 0–
5) 

0.368 0.289 0.079** 0.024 

Information and services access 

Met extension agent 0.407 0.486 -0.079*** 0.002 

Irrigation training 0.097 0.098 -0.001 0.955 

Access to rainfall/temperature forecast info. 0.188 0.235 -0.048** 0.023 

Input-based technologies 

Improved seeds 0.521 0.397 0.124*** 0.000 

Fertiliser 0.658 0.692 -0.035 0.138 

Pesticide 0.477 0.439 0.038 0.128 

N 549 1369 1918  

Share (%) 28.6 71.4 100.0  

Panel B: Domestic hours above top-quartile cut-off (14.00 hours/day) 

Mechanisation/labour-saving technologies 

Any labour-saving practice (0/1) 0.260 0.206 0.054** 0.018 

Labour-saving adoption intensity (count, 0–
5) 

0.359 0.299 0.060 0.116 

Information and services access 

Met extension agent 0.381 0.487 -0.106*** 0.000 

Irrigation training 0.092 0.099 -0.007 0.655 

Access to rainfall/temperature forecast info. 0.164 0.238 -0.074*** 0.001 

Input-based technologies     

Improved seeds 0.520 0.409 0.112*** 0.000 

Fertiliser 0.651 0.691 -0.041 0.115 

Pesticide 0.494 0.438 0.056** 0.042 

N 415 1503 1918  

Share (%) 21.6 78.4 100.0  

Source: RCC survey, Round 3. 

Notes: Cell entries are means of binary adoption indicators (0/1). Difference = above-threshold minus below-
threshold mean. 𝑝-values from two-sample 𝑡-tests. Domestic time use variable is measured during the peak 

agricultural season. A woman is classified as time-poor if her daily domestic hours (D𝑖
𝑓

 = cooking + childcare + 

cleaning + fetching water and wood) exceed the threshold. Panel A: threshold = 1.25×median of D𝑖
𝑓

, following the 

relative threshold approach of Bardasi and Wodon (2010); Panel B: threshold = 75th percentile of D𝑖
𝑓

(top 

quartile). *p < 0.10, **p < 0.05, ***p < 0.01.  

Table 3 presents descriptive statistics for the analysis sample. Two points are worth noting. 

First, domestic hours average 10.4 hours per day at peak season, representing 58% of 

women's total working time; around 29% of women exceed the 1.25×median threshold and 

22% fall in the top quartile, confirming that a severe domestic time burden is not a rare 
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event. Second, adoption rates vary considerably across outcome categories: fertiliser and 

improved seeds are relatively widespread, whereas labour-saving mechanisation and 

irrigation training remain uncommon, and meeting extension agents and accessing climate 

information sit at intermediate levels. This variation across outcomes provides the 

necessary scope to detect heterogeneous effects of domestic time burden. 

Table 3: Summary statistics 

 N Mean SD Min Max 

Panel A: Women's time use (peak season, hours/day) 

Domestic hours 1918 10.43 4.34 0.00 24.00 

Total hours 1918 17.86 6.07 0.00 24.00 

Domestic share of total hours (%) 1895 58.5 14.8 0.0 100.0 

Time-poor: above 1.25x median domestic hours (=1) 1918 0.286 0.452 0 1 

Time-poor: above top quartile (p75) domestic hours (=1) 1918 0.216 0.412 0 1 

Panel B: Adaptation outcomes (binary unless noted) 

Labour-saving/mechanisation 

Any labour-saving/mechanisation practice (=1) 1918 0.218 0.413 0 1 

Number of labour-saving/mechanisation practices (0–5) 1918 0.31 0.69 0 4 

Time/information-intensive 

Met extension agent 1901 0.463 0.499 0 1 

Received irrigation training 1901 0.097 0.296 0 1 

Access to climate information 1918 0.222 0.415 0 1 

Input-based 

Improved seeds 1918 0.433 0.496 0 1 

Fertiliser 1918 0.682 0.466 0 1 

Pesticide 1918 0.450 0.498 0 1 

Panel C: Climate stress 

Cumulative NDVI stress (2021–2025) 1918 -14.208 7.247 -61.632 0.000 

Panel D: Baseline household controls (Round 1, 2021) 

Age of household head (years) 1918 45.9 13.3 20.0 95.0 

Household size 1918 5.53 2.20 1.0 16.0 

Married (=1) 1918 0.836 0.370 0 1 

Female-headed household (=1) 1918 0.182 0.386 0 1 

Primary education completed (=1) 1918 0.357 0.479 0 1 

Secondary education completed (=1) 1918 0.087 0.282 0 1 

Illiterate (=1) 1918 0.493 0.500 0 1 

Log tropical livestock units (TLU) 1918 1.021 0.633 0.000 3.201 

Asset wealth index 1918 -0.001 0.523 -0.622 7.033 

Off-farm employment (=1) 1918 0.276 0.447 0 1 

Notes: N = 1,918 households with non-missing female domestic hours. Time use variables proportionally 
rescaled to ≤24 hours/day (99th-percentile trimming). Adaptation outcomes and time use: Round 3; household 

controls: Round 1 baseline (2021). Time-poor indicators defined based on female domestic hours (𝐷𝑖
𝑓

= cooking + 

childcare + cleaning + fetching water/wood): 𝑇𝑃125𝑚𝑒𝑑 = 1 if 𝐷𝑖
𝑓

 > 1.25 × median; 𝑇𝑃𝑝75 = 1 if 𝐷𝑖
𝑓

 > p75 (top 

quartile), following Bardasi and Wodon (2010). Cumulative NDVI stress aggregates negative growing season 
anomalies relative to the long-run mean, 2021–2025.
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3 Methods 

3.1 Baseline model 

To assess whether women's time burden constrains household adaptation to climate stress, 

we start by estimating the following baseline model: 

Adaptationi = α + β1Ti
f + β2Si,2021−2025 + γ′Xi,2021 + δk + εi (1) 

where 𝐴𝑑𝑎𝑝𝑡𝑎𝑡𝑖𝑜𝑛𝑖 refers to the adaptation outcome of household 𝑖, 𝑇𝑖
𝑓

 is women's 

domestic daily hours (cooking, childcare, cleaning, and fetching water and wood) at peak 

season, 𝑆𝑖,2021−2025 is cumulative climate stress proxied by NDVI anomalies constructed 

from longitudinal data spanning 2021–2025, 𝑋𝑖,2021 is a vector of baseline household 

characteristics measured in 2021, including adult education, demographic composition, 

baseline asset/wealth indicators, livelihood characteristics, social capital, and risk 

preferences, and δ𝑘 are kebele fixed effects that absorb time-invariant location-specific 

characteristics jointly influencing women's time burden and household adaptation 

outcomes. 

3.2 Augmented specification 

The baseline model treats the effect of women's time burden as homogeneous across all 

levels of climate stress. However, the constraining effect likely varies with climatic 

conditions. Climate stress, beyond its direct impact on household productivity and 

resources, can increase women's time burden through specific channels. For instance, 

prolonged drought may force women to travel greater distances to collect water, or 

household members may take on additional productive and domestic tasks following 

drought-induced male out-migration. Climate stress thus creates a double burden by 

simultaneously increasing the need to adapt and depleting the time available for doing so. 

The interaction term β3 captures this mechanism: if climate stress increases female time 

constraints, the constraining impact of women's time burden on household adaptation is 

expected to be more severe in households facing greater cumulative climate stress. Thus, to 

test whether the constraining effect varies with climate stress, we augment the baseline 

model as follows:3  

Adaptationi = α + β1Ti
f + β2Si,2021−2025 + β3(Ti

f ⋅ Si,2021−2025) + γ′Xi,2021 + δk + εi (2) 

 

3 Prior to constructing the interaction term, both 𝑇𝑖
𝑓

 and 𝑆𝑖,2021−2025 are standardised. This ensures that the main 

effect coefficients 𝛽1 and 𝛽2 are evaluated at the mean of the other variable, and reduces mechanical collinearity 
between the main effects and the interaction term. To aid interpretation, we plot the marginal effect of women's 
time burden on adaptation across the distribution of 𝑆𝑖,2021−2025, and compare predicted outcomes for 

households at low and high levels of climate stress. 
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3.3 Identification issues 

Several identification challenges arise in estimating (1) and (2). The primary concern is 

reverse causality: adaptation outcomes may themselves influence women's time burden. 

The direction of this bias depends on the type of outcome considered. For labour-saving 

adaptation outcomes,4 adoption plausibly reduces women's farming workloads over time, so 

households that have already adopted such technologies exhibit lower female time burdens. 

This generates a spurious negative association between 𝑇𝑖
𝑓

 and 𝐴𝑑𝑎𝑝𝑡𝑎𝑡𝑖𝑜𝑛𝑖 that amplifies 

𝛽̂1 beyond the true effect. These estimates should therefore be interpreted as likely upper 

bounds in absolute magnitude. 

The bias runs in the opposite direction for adaptation outcomes that either require an 

upfront investment of time or intensify post-harvest workloads. Time-intensive outcomes – 

such as meeting with extension agents, participating in irrigation training, accessing weather 

forecast information, and obtaining price information – require time to adopt, so households 

that have adopted such practices tend to have higher female time burdens. Input-based 

adaptation outcomes, such as improved seeds, fertiliser, and pesticide, operate through a 

different channel: adoption raises crop yields, which is likely to increase post-harvest 

processing demands, necessitating more female labour and raising 𝑇𝑖
𝑓

 among adopters. In 

both cases, the bias attenuates 𝛽̂1 towards zero, so a negative and statistically significant 

estimate obtained despite this downward bias can be interpreted as a conservative lower 

bound on the true constraining effect. 

A second concern is that 𝑇𝑖
𝑓

 is likely to be correlated with household characteristics that 

independently affect adaptation outcomes. Household poverty is a major source of such 

confounding: women in poorer households tend to have heavier domestic and productive 

workloads, while poor households are at the same time less able to adopt improved 

technologies or access extension services due to financial and information constraints. To 

mitigate these concerns, we control for kebele fixed effects to absorb location-specific 

unobservables, and baseline controls 𝑋𝑖,2021 to account for pre-existing differences in 

household wealth, composition, and livelihood characteristics. 

Finally, time-use data are self-reported and subject to recall bias, and some activities are 

performed simultaneously, complicating accurate measurement. Classical measurement 

error in 𝑇𝑖
𝑓

 would attenuate 𝛽̂1 towards zero, reinforcing the conservative interpretation of 

the estimates for time-intensive adaptation outcomes. A specific and quantitatively relevant 

source of such error arises from the proportional rescaling, as discussed in Section 2. As the 

rescaled variable reflects both true domestic burden and the extent of over-reporting, which 

 

4 Note that minimum tillage is labour-saving for land preparation but may increase weeding demands. Weeding is 
predominantly a female task in many Ethiopian farming systems, meaning that increased weeding demands may 
fall disproportionately on women, introducing some ambiguity in classifying minimum tillage as strictly labour-
saving for women. We check the robustness of our results to its exclusion from the composite indicator (in the 
data, the composite adoption rate excluding minimum tillage is 22%). 
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are difficult to disentangle, we use an alternative specification based on the domestic share 

– defined as the proportion of women's total daily hours allocated to domestic activities, 

𝐷𝑖
𝑓
/𝑇𝑖

𝑓
, expressed as a percentage. Because rescaling applies the same multiplicative factor 

to all activity hours simultaneously, the ratio is invariant to the rescaling factor and therefore 

free of this particular source of measurement error. The two specifications should be read 

as complementary: while the first captures the absolute time burden, the second (the 

domestic share) captures the structural allocation of time. The consistency of sign and 

significance across both specifications reinforces the robustness of the findings. 

In all specifications, standard errors are clustered at the woreda level. 
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4 Results 

4.1 Women's time burden and adaptation: baseline results 

Table 4 presents baseline estimates of the association between women's domestic time 

burden and household adaptation outcomes, distinguishing between absolute time use 

(Panel A) and the share of time devoted to domestic activities (Panel B). This captures the 

fraction of a woman's own day that is locked into domestic work (i.e., the non-redirectable 

portion). The results indicate that time constraints do not uniformly reduce adaptation 

across all dimensions. 
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Table 4: Women's time burden and adaptation: baseline results 

 Labour-
saving  

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any 
LS 

LS 
count 

Extensi
on 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (rescaled) 
0.00

7 
0.010 -0.005 -0.012** -0.001 0.008** 0.002 

 (0.00
5) 

(0.008
) 

(0.005) (0.006) (0.004) (0.003) 
(0.004

) 

Cum. NDVI stress 
-

0.00
0 

-0.003 0.008** 0.002 0.000 -0.006* -0.003 

 (0.00
2) 

(0.004
) 

(0.003) (0.002) (0.002) (0.003) 
(0.002

) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

3 
0.514 0.409 0.269 0.252 0.534 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.00
1 

0.003* 
-

0.003**
* 

-
0.002**

* 

-
0.002*

** 
0.001 -0.000 

 (0.00
1) 

(0.001
) 

(0.001) (0.001) (0.001) (0.001) 
(0.001

) 

Cum. NDVI stress 
-

0.00
0 

-0.003 0.009** 0.002 0.000 -0.006* -0.003 

 (0.00
2) 

(0.004
) 

(0.003) (0.002) (0.002) (0.003) 
(0.002

) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

2 
0.514 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Both panels estimate the same specification with kebele fixed effects and standard errors clustered at the 
woreda level. Column 2 (LS count) is estimated by ordinary least squares; all other outcomes are binary Linear 
Probability Model. Panel A uses women's peak-season domestic hours (cooking, childcare, cleaning, fetching 
water/wood), proportionally rescaled to ≤24 hours; the coefficient is the effect of one additional domestic hour. 
Panel B uses the domestic share of women's own peak total hours as a percentage; the coefficient is the effect 
of a 1% increase in domestic share. Both panels use identical samples. Column labels: Any LS = any labour-
saving practice adopted; LS count = number of labour-saving practices adopted (range 0–5). Baseline controls: 
age (linear and quadratic), household size, marital status, gender of household head, education (primary, 
secondary, illiterate), log TLU, asset index, off-farm employment, PSNP participation. * p < 0.10, ** p < 0.05, *** p 
< 0.01. 
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For labour-saving technologies, coefficients are small and statistically insignificant in both 

panels, suggesting no systematic relationship. In contrast, households in which women have 

higher domestic workloads are less likely to participate in irrigation training: a one-hour 

increase in women's domestic work is associated with a reduction in participation of 

approximately 1.2 percentage points. This effect becomes more visible when considering 

the domestic share of total time: households with a higher share of women's time allocated 

to domestic activities are significantly less likely to access extension services, engage in 

training, and access climate information. 

For input-based technologies, households with higher levels of women's domestic work 

show a positive association with improved seed use in Panel A; however, this relationship 

disappears when using the domestic share measure. Taken together, the results indicate 

that women's time poverty operates at the household level by constraining participation in 

time-intensive adaptation activities, while having limited direct effects on input-based 

strategies. This is consistent with input adoption being governed primarily by financial, 

credit, and market-access constraints rather than time constraints. These findings highlight 

that it is not only the level of women's time burden but also its allocation within the 

household that shapes adaptation behaviour. 

To assess economic significance, we scale the coefficients by one standard deviation of 

each regressor. Irrigation training – with a baseline adoption rate of 9.7% – provides the 

clearest illustration. In Panel A, the standard deviation of domestic hours is 4.3 hours/day, 

so a one-standard-deviation increase is associated with a reduction in the probability of 

irrigation training of 0.012 × 4.3 = 5.2 percentage points, equivalent to a 54% relative 

reduction from the baseline rate. In Panel B, the standard deviation of the domestic share is 

14.8%, so a one-standard-deviation increase is associated with a reduction of 0.002×14.8 = 

3.0 percentage points, or a 31% relative reduction. Against a baseline rate of under 10%, 

both represent substantively large effects. The two panels are not directly comparable in 

magnitude since they operationalise the constraint differently – Panel A reflects the 

absolute level of domestic hours and Panel B the structural allocation of time – but their 

consistency in sign and significance reinforces the robustness of the finding. 

4.2 Heterogeneity by climate stress 

Table 5 augments the baseline specification with an interaction between women's domestic 

workload and cumulative NDVI-based climate stress. The stress variable is coded as 

cumulative negative NDVI anomalies over the period 2020–2024 (positive anomalies set to 

zero), so more negative values indicate greater stress and zero indicates no stress. 
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Table 5: Climate stress and time constraints: interaction effects 

 Labour-
saving 

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any 
LS 

LS 
count 

Extensi
on 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (rescaled) 0.007 0.010 -0.005 
-

0.012** 
-0.001 0.008** 0.002 

 (0.00
4) 

(0.007
) 

(0.005) (0.006) (0.004) (0.004) 
(0.004

) 

Cumulative NDVI stress 
0.011

** 
0.017*

* 
0.010 0.005 -0.000 -0.007 0.001 

 (0.00
4) 

(0.007
) 

(0.006) (0.006) (0.005) (0.005) 
(0.005

) 

Domestic hours (hours/day) x NDVI 
stress (centred) 

-
0.001

** 

-
0.002*

* 
-0.000 -0.000 0.000 0.000 -0.000 

 (0.00
0) 

(0.001
) 

(0.001) (0.001) (0.000) (0.000) 
(0.000

) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 0.387 0.519 0.410 0.270 0.252 0.534 0.540 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.001 0.003* 
-

0.003*
** 

-
0.002**

* 

-
0.002*

** 
0.001 -0.000 

 (0.00
1) 

(0.001
) 

(0.001) (0.001) (0.001) (0.001) 
(0.001

) 

Cumulative NDVI stress 0.008 0.010 0.007 0.008 -0.007 -0.005 -0.001 

 (0.00
7) 

(0.011
) 

(0.007) (0.005) (0.008) (0.008) 
(0.005

) 

Domestic share (pct) x NDVI stress 
(centred) 

-
0.000 

-0.000 0.000 -0.000 0.000 -0.000 -0.000 

 (0.00
0) 

(0.000
) 

(0.000) (0.000) (0.000) (0.000) 
(0.000

) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 0.383 0.515 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Both panels augment the baseline specification (Table 4) with an interaction between the time burden measure and 
cumulative NDVI stress. Panel A interaction: domestic hours (hours/day) × NDVI stress (mean-centred). Panel B interaction: 
domestic share × NDVI stress (mean-centred). Both panels use identical samples across panels. Column labels, controls, fixed 
effects, and clustering are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Panel A shows a positive main effect of climate conditions (β̂2> 0) on labour-saving 

adoption: more favourable conditions are associated with greater labour-saving investment, 

consistent with households investing more in labour-saving technologies when climate 

conditions are favourable. The negative and significant interaction term (β̂3< 0) indicates 

that the adaptation-enhancing impact of favourable climate conditions decreases with 

women's domestic hour burden: households in which women are heavily time-constrained 

capture less of the adaptation benefit that favourable conditions would otherwise enable. 

This moderating role is specific to labour-saving outcomes; the interaction term is 

statistically indistinguishable from zero across all other margins. 

Panel B shows no significant interaction for any outcome. The main effects of domestic 

share on time- and information-intensive outcomes remain negative and precisely estimated 

regardless of the stress environment, confirming that the structural constraint on 

engagement with extension services, participation in irrigation training, and access to 

climate information is chronic and stress-independent. 

4.3 Disaggregating women’s domestic time use 
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Table 6 disaggregates the domestic workload to identify which activities drive the baseline 

constraint. Panel A shows that activities differ in the direction of their associations with 

adaptation outcomes. Fetching water and fuel is positively associated with labour-saving 

adoption and negatively with irrigation training – consistent with a pattern in which a 

physically demanding, time-fixed task simultaneously motivates mechanisation and leaves 

less time for attending training and information sessions. Cleaning is negatively associated 

with both irrigation training and fertiliser use, and childcare with irrigation training – though 

the coefficient is only marginally significant. Cooking is largely neutral across outcomes. 

Panel B decomposes the domestic burden into a level effect (total domestic hours) and a 

within-domestic composition effect (shares of each activity relative to cooking). The 

composition shares are uniformly insignificant, but the level effect on irrigation training 

remains negative and statistically significant: once total domestic hours are held constant, 

the specific mix of tasks adds no explanatory power. This indicates that the binding 

constraint is the total domestic time burden, not which task dominates the domestic 

schedule. The activity-specific effects in Panel A therefore reflect each task's contribution to 

aggregate time pressure rather than anything intrinsic to the task itself. 
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Table 6: Disaggregated domestic time use 

 Labour-saving Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS 
LS 

count 
Extens

ion 
Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertiliser 

Panel A: Absolute 
hours per activity 
(hours/day) 

       

Cooking (hours/day) 0.003 0.006 -0.003 0.010 -0.017 0.007 0.017* 

 (0.011) 
(0.01

3) 
(0.012

) 
(0.009) 

(0.011
) 

(0.012) (0.009) 

Cleaning (hours/day) -0.002 0.012 -0.021 
-

0.026*
* 

0.005 0.008 -0.037*** 

 (0.016) 
(0.02

5) 
(0.015

) 
(0.013) 

(0.010
) 

(0.016) (0.011) 

Childcare (hours/day) -0.007 -0.012 0.007 -0.010* -0.002 0.002 0.002 

 (0.008) 
(0.01

2) 
(0.008

) 
(0.005) 

(0.009
) 

(0.006) (0.006) 

Fetching water/wood 
(hours/day) 

0.032** 
0.038

** 
-0.008 

-
0.016*

* 
0.004 0.017 0.019* 

 (0.013) 
(0.01

8) 
(0.014

) 
(0.007) 

(0.012
) 

(0.011) (0.011) 

Cum. NDVI stress -0.000 -0.002 
0.008*

* 
0.002 -0.000 -0.005* -0.003 

 (0.002) 
(0.00

4) 
(0.003

) 
(0.002) 

(0.002
) 

(0.003) (0.002) 

Observations 1,918 1,918 1,901 1,901 1,918 1,918 1,918 

R-squared 0.384 0.515 0.405 0.262 0.245 0.530 0.538 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Level and composition decomposition (cooking = reference share) 

Total domestic hours 
(hours/day) 

0.008 0.011 -0.008 
-

0.013*
* 

-0.003 0.010** 0.001 

 (0.006) 
(0.00

9) 
(0.006

) 
(0.006) 

(0.004
) 

(0.004) (0.004) 

Fetching water/wood 
(% of domestic hours) 

0.002 0.002 0.000 -0.001 0.002 0.001 -0.000 

 (0.001) 
(0.00

2) 
(0.002

) 
(0.001) 

(0.001
) 

(0.002) (0.001) 

Cleaning (% of 
domestic hours) 

-0.002 -0.002 -0.001 -0.003 0.003 -0.001 -0.005*** 

 (0.001) 
(0.00

2) 
(0.002

) 
(0.002) 

(0.002
) 

(0.002) (0.002) 
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 Labour-saving Time/info-intensive Input-based 

Childcare (% of 
domestic hours) 

-0.001 -0.002 0.002 -0.001 0.001 -0.001 -0.000 

 (0.001) 
(0.00

2) 
(0.001

) 
(0.001) 

(0.001
) 

(0.001) (0.001) 

Cum. NDVI stress -0.000 -0.002 
0.008*

* 
0.002 -0.000 -0.005* -0.003 

 (0.002) 
(0.00

4) 
(0.003

) 
(0.002) 

(0.002
) 

(0.003) (0.003) 

Observations 1,892 1,892 1,875 1,875 1,892 1,892 1,892 

R-squared 0.382 0.514 0.404 0.266 0.242 0.534 0.537 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Panel A enters all four domestic activities simultaneously in absolute hours (proportionally rescaled to 
≤24 hours); each coefficient is the conditional effect of that activity holding the others constant. Panel B 
decomposes the domestic burden into a level component (total domestic hours, hours/day) and a composition 
component (fetching water/wood, cleaning, and childcare as shares of domestic hours, pp), with cooking as the 
omitted reference share. The coefficient on total domestic hours is the effect of one additional hour of domestic 
work holding composition constant; the share coefficients capture the effect of reallocating 1 pp of domestic 
time from cooking to that activity, holding total hours and the other two shares constant. Column labels, controls, 
fixed effects, and clustering are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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4.4 Intra-household time inequality 
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Table 7 uses the female share of combined household peak-season total hours as a 

measure of intra-household labour inequality: Fpeak𝑡𝑜𝑡𝑎𝑙/ (𝐹𝑝𝑒𝑎𝑘total + Mtotal
peak

) × 100, where 

total hours for each adult sum across all activities: farming, marketing, off-farm 

employment, cooking, cleaning, childcare, and fetching water/wood. This differs from the 

domestic share in Table 4 Panel B, which is the ratio of female domestic to female total 

hours; here the denominator is combined male and female total hours, making it a measure 

of the gender gap in total work burden rather than within-woman time allocation. A value of 

50 indicates an equal division; the higher the value is above 50, the more unequally total 

work falls on the woman. The share is negative and significant for five outcomes, indicating 

that households in which women carry out a disproportionate share of the total work adapt 

less across multiple margins. Irrigation training is the exception: it attenuates to near zero 

here, unlike in the baseline, because the share variable includes productive activities – for 

irrigation training specifically, the productive hours channel likely offsets the constraining 

effect of domestic burden. This means the estimates are conservative. 
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Table 7: Intra-household time inequality 

 Labour-saving Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS 
LS 

count 
Extensi

on 
Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertilis
er 

Female share of combined total 
hours 

-
0.003**

* 

-
0.004**

* 
-0.002** -0.001 -0.002* -0.000 

-
0.003**

* 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Cum. NDVI stress -0.000 -0.002 0.008** 0.002 -0.000 -0.005* -0.003 

 (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) (0.002) 

Observations 1,915 1,915 1,898 1,898 1,915 1,915 1,915 

R-squared 0.384 0.515 0.405 0.245 0.245 0.528 0.542 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Restricted to households where time-use data are available for both the female and male adult members. 
Column labels, controls, fixed effects, and clustering are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01.
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5 Robustness checks 

5.1 Placebo tests 

To further assess whether the estimated relationships are driven by omitted household 

characteristics that are correlated with both time allocation and adaptation outcomes, we 

implement a placebo test regressing adaptation outcomes measured in earlier survey 

rounds (2021 and 2023) on women's domestic time burden observed in 2025. As future time 

use cannot affect past adaptation behaviour, any statistically significant association in this 

specification would indicate that domestic hours are capturing persistent household 

characteristics, rather than a genuine constraint. Conversely, the absence of such a 

relationship provides reassurance that the baseline estimates are not driven by spurious 

correlations arising from these factors. 
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Table 8: Placebo test: pre-round 3 outcomes on round 3 time use 

 Labour-
saving/mechanisation 

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS LS count 
Extensi

on 
Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: round 2 (2023) outcomes on round 3 (2025) time use 

Female: Domestic total, peak 
(rescaled) 

-0.002 -0.004 0.000 -0.001 -0.004* -0.002 0.004 

 (0.002) (0.003) (0.004) (0.003) (0.002) (0.003) 
(0.003

) 

Cum. NDVI stress -0.001 0.000 0.002 -0.002 -0.005 -0.000 0.000 

 (0.002) (0.004) (0.003) (0.003) (0.004) (0.003) 
(0.002

) 

Observations 1,918 1,918 1,912 1,912 1,918 1,918 1,918 

R-squared 0.349 0.479 0.266 0.215 0.210 0.374 0.462 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: round 1 (2021) outcomes on round 3 (2025) time use 

Female: Domestic total, peak 
(rescaled) 

0.001 0.001 -0.000 -0.001 -0.003 0.005 0.004 

 (0.003) (0.003) (0.003) (0.002) (0.004) (0.004) 
(0.003

) 

Cum. NDVI stress -0.002 -0.005* 0.002 0.003 -0.000 -0.002 -0.002 

 (0.002) (0.003) (0.002) (0.002) (0.002) (0.003) 
(0.002

) 

Observations 1,918 1,918 1,908 1,908 1,918 1,918 1,918 

R-squared 0.466 0.655 0.262 0.279 0.244 0.403 0.466 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: The key regressor in both panels is 𝑇𝑖
𝑓
 = female domestic hours in round 3 (2025). Panel A uses round 2 (2023) 

adoption outcomes; Panel B uses round 1 (2021) outcomes. All eight outcomes match Table 4. Controls, fixed effects, and 

clustering are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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The results in 
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Table 8 are uniformly null. In Panel A (round 2 outcomes), all eight coefficients on domestic 

hours are statistically insignificant. Panel B (round 1 outcomes) is equally uninformative: all 

eight estimates are statistically indistinguishable from zero. The one marginal exception – 

access to climate information in Panel A – is not a concern as this coefficient is smaller 

than its round 3 counterpart and disappears entirely in Panel B. The absence of any 

systematic relationship between round 3 domestic hours and pre-period outcomes supports 

the interpretation that the baseline estimates reflect a contemporaneous time-constraint 

mechanism rather than selection on persistent household characteristics. 

5.2 Generic vs. gender-specific time burden 

Table 9 tests whether the baseline result reflects a gender-specific domestic constraint or 

general household time pressure. Panels A and B substitute male domestic hours and the 

male domestic share for their female counterparts. Panel C includes female and male 

domestic hours simultaneously. If the constraint is general household busyness, male hours 

should produce similar coefficients to female hours; if it is gender-specific, male hours 

should be null while the female coefficient survives. Men's domestic hours are low on 

average (≈3 hours/day at peak versus ≈10 hours/day for women) and are not tied to the 

same non-redirectable tasks.
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Table 9: Falsification: male domestic time burden 

 Labour-
saving/mechanisation 

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS 
LS 

count 
Extensi

on 
Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertilis
er 

Panel A: Male domestic hours (hours/day) 

Male domestic hours 
(hours/day) 

0.015* 0.020 -0.004 -0.009 -0.005 0.006 0.001 

 (0.008) (0.013) (0.005) (0.006) (0.006) (0.006) 
(0.005

) 

Cum. NDVI stress 0.000 -0.002 0.008** 0.002 0.000 -0.004 -0.002 

 (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) 
(0.003

) 

Observations 1,792 1,792 1,785 1,785 1,792 1,792 1,792 

R-squared 0.390 0.518 0.414 0.261 0.245 0.527 0.544 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Male domestic share of total hours (%) 

Male domestic share of total 
hours (%) 

0.001 0.001 -0.001 -0.002* -0.001 0.001 -0.001 

 (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) 
(0.001

) 

Cum. NDVI stress 0.000 -0.002 0.008** 0.002 0.000 -0.004 -0.002 

 (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) 
(0.003

) 

Observations 1,792 1,792 1,785 1,785 1,792 1,792 1,792 

R-squared 0.381 0.512 0.413 0.267 0.245 0.526 0.546 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel C: Female and male domestic hours simultaneously (gender-specificity test) 

Female domestic hours 
(hours/day) 

0.001 0.003 -0.006 
-

0.010** 
-0.002 0.007** -0.001 

 (0.004) (0.006) (0.006) (0.004) (0.005) (0.003) 
(0.004

) 

Male domestic hours 
(hours/day) 

0.014* 0.018 -0.001 -0.005 -0.004 0.003 0.002 

 (0.008) (0.013) (0.006) (0.005) (0.007) (0.006) 
(0.005

) 

Cum. NDVI stress 0.000 -0.002 0.008** 0.002 0.000 -0.004 -0.002 

 (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) 
(0.003

) 
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 Labour-
saving/mechanisation 

Time/info-intensive Input-based 

Observations 1,792 1,792 1,785 1,785 1,792 1,792 1,792 

R-squared 0.390 0.518 0.415 0.272 0.245 0.529 0.544 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Panels A and B replicate Table 4 substituting male domestic hours (Panel A) and the male domestic share 
of total peak hours (Panel B) for their female counterparts. Male domestic share is constructed as (𝐷𝑖

𝑚/𝑇𝑖
𝑚) × 

100. Panel C enters female and male domestic hours simultaneously to test whether the female coefficient 
survives conditioning on male hours. Controls, fixed effects, and clustering are identical to Table 4. * p < 0.10, ** 
p < 0.05, *** p < 0.01. 
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The results support the gender-specific interpretation. Panels A and B are largely null: the 

only marginal exceptions are any labour-saving practice in Panel A (+0.015*) and irrigation 

training in Panel B (-0.002*), both isolated and inconsistent across specifications. The 

distinctive negative pattern across time- and information-intensive outcomes that 

characterises the female baseline is entirely absent. Panel C confirms the interpretation 

directly: when female and male domestic hours are entered simultaneously, the female 

coefficient retains its sign and significance for irrigation training, while the male coefficient 

remains near zero across all outcomes, ruling out general household busyness as the 

explanation. 

5.3 Binary time poverty measure and threshold sensitivity 

The main analysis uses the continuous domestic hours measure 𝑇𝑖
𝑓
. As a complementary 

check, we replace 𝑇𝑖
𝑓
 with a binary time poverty indicator equal to one if a woman's 

domestic hours exceed a given threshold, using the same two thresholds as the 

descriptive Table 2: 1.25 times the sample median of 𝐷𝑖
𝑓
 (Panel A, following Bardasi and 

Wodon, 2010) and the 75th percentile/top quartile (Panel B). 
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Table 10 reports the results. 
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Table 10: Robustness: binary time poverty indicator and threshold sensitivity 

 Labour-saving Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any 
LS 

LS 
count 

Extensio
n 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertilis
er 

Panel A: 1.25×median threshold (13.38 hours/day) 

Time-poor (1.25×med, 13.38 
hours) 

0.071* 0.101* -0.074* -0.064* -0.005 0.061** 0.003 

 (0.035
) 

(0.051) (0.038) (0.033) (0.025) (0.025) (0.023) 

Cumulative NDVI stress -0.000 -0.002 0.008** 0.002 -0.000 -0.005* -0.003 

 (0.002
) 

(0.004) (0.003) (0.002) (0.002) (0.003) (0.002) 

Observations 1,918 1,918 1,901 1,901 1,918 1,918 1,918 

R-squared 0.382 0.513 0.406 0.249 0.243 0.529 0.533 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Top quartile/p75 threshold (14.00 hours/day) 

Time-poor (p75, 14.00 hours) 
0.083*

* 
0.105* -0.108** -0.091** -0.019 0.057** 0.003 

 (0.036
) 

(0.059) (0.041) (0.034) (0.027) (0.027) (0.025) 

Cumulative NDVI stress -0.001 -0.003 0.009** 0.002 0.000 -0.006* -0.003 

 (0.002
) 

(0.004) (0.003) (0.002) (0.002) (0.003) (0.002) 

Observations 1,918 1,918 1,901 1,901 1,918 1,918 1,918 

R-squared 0.382 0.513 0.408 0.254 0.244 0.528 0.533 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Each panel replaces the continuous female domestic hours measure (𝐷𝑖
𝑓

) with a binary time poverty 

indicator. Panel A: threshold = 1.25×median of 𝐷𝑖
𝑓

, following Bardasi and Wodon (2010). Panel B: threshold = 

75th percentile of 𝐷𝑖
𝑓

 (top quartile). The coefficient is the average difference in adoption probability between 

time-poor and non-time-poor households, conditional on controls. Column labels, controls, fixed effects, and 
clustering are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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The results are broadly consistent with the baseline. Across both thresholds, time-poor 

households are significantly more likely to adopt any labour-saving practice and improved 

seeds, while fertiliser adoption shows no significant difference. The negative associations 

with extension contact and irrigation training remain statistically significant after 

conditioning on controls and kebele fixed effects: time-poor households are between 7 and 

11 percentage points less likely to have met an extension agent, and between 6 and 9 

percentage points less likely to have received irrigation training, with larger gaps under the 

stricter top-quartile threshold. Access to climate information is not significant once controls 

are included, suggesting that this gap in the descriptive results is partly explained by 

observable household characteristics. Overall, the core finding holds regardless of whether 

time poverty is measured as a continuous or binary variable. 

5.4 Off-season time use 

The main analysis uses peak-season time use as the primary measure of women's time 
burden, on the grounds that adaptation decisions are most binding precisely when 
agricultural and domestic demands are simultaneously at their highest. As a robustness 
check, 
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Table 11 replicates both panels of the baseline specification – domestic hours (Panel A) and 

domestic share (Panel B) – replacing peak-season regressors with their off-season 

counterparts. Off-season time use captures a period of lower overall work intensity, 

particularly for farming, while domestic obligations remain relatively stable. If the 

constraining effect is driven by peak-season overload rather than a persistent structural time 

burden, we would expect smaller or less precisely estimated coefficients. Conversely, if the 

mechanism operates through stable domestic obligations that persist year-round, the off-

season results should be comparable to the baseline. 
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Table 11: Robustness: off-season time use 

 
Labour-

saving/mechanisat
ion 

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS LS count 
Exten
sion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertiliser 

Panel A: Off-season domestic hours (hours/day) 

Female domestic hours, off-season 
(hours/day, adj) 

-0.001 -0.005 0.002 -0.005 0.003 0.005 0.002 

 (0.005) (0.007) 
(0.00

6) 
(0.004

) 
(0.00

4) 
(0.004

) 
(0.004) 

Cum. NDVI stress -0.000 -0.002 
0.008

** 
0.002 

-
0.000 

-
0.005* 

-0.003 

 (0.002) (0.004) 
(0.00

3) 
(0.002

) 
(0.00

2) 
(0.003

) 
(0.002) 

Observations 1,918 1,918 1,901 1,901 1,918 1,918 1,918 

R-squared 0.377 0.511 0.403 0.246 0.244 0.528 0.533 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Panel B: Off-season domestic share of total hours (percentage points) 

Domestic share of female off-
season total hours (pp, adj) 

0.000 0.001 
-

0.003
*** 

-0.001 
-

0.001
* 

0.001 0.000 

 (0.001) (0.001) 
(0.00

1) 
(0.001

) 
(0.00

1) 
(0.001

) 
(0.001) 

Cum. NDVI stress -0.000 -0.003 
0.008

** 
0.002 0.000 

-
0.005* 

-0.003 

 (0.002) (0.004) 
(0.00

3) 
(0.002

) 
(0.00

2) 
(0.003

) 
(0.003) 

Observations 1,893 1,893 1,876 1,876 1,893 1,893 1,893 

R-squared 0.376 0.510 0.407 0.247 0.242 0.532 0.533 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 4 replacing peak-season regressors with off-season equivalents. Panel A: off-season 

domestic hours (𝑇𝑖,𝑜𝑓𝑓
𝑓

, hours/day, proportionally rescaled). Panel B: off-season domestic share of total hours. 
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Table 11 shows a clear attenuation of results in the off season. In Panel A, none of the eight 

off-season domestic hours coefficients are precisely estimated. This contrasts sharply with 

the peak season baseline, where domestic hours are significantly associated with four 

outcomes (any labour-saving, labour-saving count, irrigation training, and improved seeds). 

In Panel B, the off-season domestic share retains significance only for extension access (β̂ = 

−0.003***) and climate information (β̂ = −0.001*), compared with four significant outcomes 

in the peak season baseline. The NDVI stress coefficient is itself largely unchanged between 

seasons, confirming that the attenuation is specific to the time-use regressors and not an 

artefact of sample differences. 

These findings should not be read as implying that women's domestic burden is absent or 

inconsequential outside the peak season. As Table 1 documents, women's total daily 

workload remains substantially higher than men's in the off season (13.79 vs. 8.51 hours), 

and domestic responsibilities account for the majority of this gap year-round. The 

attenuation of the regression coefficients therefore does not reflect a disappearance of the 

structural burden; rather, it reflects a change in whether cross-household variation in that 

burden translates into differential adaptation behaviour. During the off season, reduced 

agricultural labour demands provide enough scheduling slack that even households with 

heavier domestic loads can engage with extension services, training programmes, and input 

decisions. During the peak season, however, domestic responsibilities compound 

simultaneously with intensive farming demands, and it is this overlap that renders the time 

constraint binding for adaptation. The off-season null results are thus consistent with a 

mechanism in which the persistent domestic burden becomes an effective barrier to 

adaptation specifically when it coincides with peak agricultural pressure. 

5.5 Alternative clustering 

Standard errors in the main specifications are clustered at the woreda level (≈40 clusters), 

which is more conservative than the level at which the fixed effects are absorbed. Table 12 

replicates the baseline and interaction specifications using kebele-level clustering (≈120 

clusters), the minimal appropriate unit given the kebele fixed effects. The significance 

patterns are broadly stable, confirming that the main findings are not an artefact of the 

clustering choice. 
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Table 12: Robustness: alternative standard error clustering 

 
Labour-

saving/mechanisatio
n 

Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) 

 Any LS LS count 
Extens

ion 
Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Baseline — domestic hours, kebele-level clustering 

Female: Domestic total, peak 
(rescaled) 

0.006* 0.009* -0.005 
-

0.012*
** 

-0.003 
0.008**

* 
0.003 

 (0.004) (0.005) 
(0.004

) 
(0.004

) 
(0.003

) 
(0.003) 

(0.00
4) 

Cum. NDVI stress -0.000 -0.003 
0.008*

** 
0.002 0.000 -0.005* 

-
0.003 

 (0.002) (0.004) 
(0.003

) 
(0.001

) 
(0.002

) 
(0.003) 

(0.00
3) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Clustering        

Panel B: Baseline — domestic share (pp), kebele-level clustering 

Domestic share of female peak total 
hours (pct, adj) 

0.001 0.003** 
-

0.003*
** 

-
0.002*

** 

-
0.002*

** 
0.001 

-
0.000 

 (0.001) (0.001) 
(0.001

) 
(0.001

) 
(0.001

) 
(0.001) 

(0.00
1) 

Cum. NDVI stress -0.000 -0.002 
0.008*

** 
0.002 0.000 -0.005* 

-
0.003 

 (0.002) (0.004) 
(0.003

) 
(0.001

) 
(0.002

) 
(0.003) 

(0.00
3) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Clustering        

Panel C: Interaction — domestic hours × NDVI stress, kebele-level clustering 

Female: Domestic total, peak 
(rescaled) 

0.006* 0.009* -0.005 
-

0.012*
** 

-0.003 
0.008**

* 
0.003 

 (0.003) (0.005) 
(0.004

) 
(0.003

) 
(0.003

) 
(0.003) 

(0.00
3) 

Cumulative NDVI stress 0.012*** 0.018*** 0.010* 0.006 -0.000 -0.007 0.002 

 (0.004) (0.006) 
(0.006

) 
(0.005

) 
(0.005

) 
(0.005) 

(0.00
6) 
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Labour-

saving/mechanisatio
n 

Time/info-intensive Input-based 

Domestic hours (hours/day) × NDVI 
stress (centred) 

-0.001*** -0.002*** -0.000 -0.000 0.000 0.000 
-

0.000 

 (0.000) (0.001) 
(0.001

) 
(0.000

) 
(0.000

) 
(0.000) 

(0.00
0) 

Observations 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes 

Clustering        

Notes: All three panels use kebele-level clustering (≈120 clusters). Panel A replicates Table 4 Panel A (domestic 
hours); Panel B replicates Table 4 Panel B (domestic share, pp); Panel C replicates Table 5 Panel A (domestic 
hours × mean-centred NDVI stress). The baseline clusters at the woreda level (≈40 clusters). All other aspects of 
the specification are identical to the respective baseline tables. * p < 0.10, ** p < 0.05, *** p < 0.01.
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6 Discussion 

6.1 The hidden cost of the domestic burden 

The results point to a specific type of constraint that is distinct from the financial, 

institutional, and informational barriers that dominate the adaptation literature. Women's 

domestic burden selectively reduces participation in activities that require physical presence 

at a scheduled time – attending extension meetings, irrigation trainings, and climate 

information sessions – while having little effect on input adoption, which is governed 

primarily by financial and market access. 

The pattern of results is precisely what a time constraint would predict. Unlike financial 

barriers, which can in principle be addressed by credit or subsidies regardless of when or 

where a household is located, time barriers cannot be resolved from the outside. A woman 

spending over 10 hours a day on cooking, childcare, cleaning, and water collection cannot 

attend a midday extension meeting regardless of her motivation or resources. The 

adaptation literature has long focused on information and technology access as the key 

bottlenecks; the results here point to a more fundamental prior constraint – time access. 

Before households can act on information, women need to have the time to seek it out. 

The economic magnitude of this barrier is substantial. Depending on the specification, a 

one-standard-deviation increase in women's domestic burden is associated with a 31% to 

54% reduction in the probability that a household participates in irrigation training, against a 

baseline participation rate of less than 10%. From a development policy perspective, 

domestic time burden is not a second-order concern – it is a barrier that is large enough to 

determine whether a household engages with adaptation interventions. 

The disaggregation results add an important policy insight: it is the total volume of domestic 

work that matters, not which tasks dominate it. Once total domestic hours are held constant, 

the mix of activities – how much time goes to childcare versus cleaning versus fetching 

water and wood – has no additional effect. This means that interventions targeting only one 

category of domestic work are unlikely to move the needle unless they reduce the overall 

daily burden sufficiently to free meaningful scheduling slack. 

6.2 A gender-specific constraint 

A key question is whether the results reflect a generic household constraint – households 

that are generally overworked adapt less, regardless of who carries the burden – or a 

gender-specific one. The evidence points clearly to the latter. Male domestic hours, at 

roughly one-third of women's at peak season, show no comparable negative pattern even 

when entered alongside female hours in the same regression. If general overwork were the 

driver, both male and female domestic hours would produce similar coefficients. Only 

female hours generate the systematic negative associations with time-intensive adaptation, 

confirming that the constraint is gender-specific. This asymmetry is not accidental. Men's 
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domestic tasks in this context are discretionary and substitutable in ways that women's are 

not: a man who helps with cooking once in a while can skip it on a training day; a woman 

who is the household's primary caregiver, cook, and water carrier cannot. The non-

substitutability of women's domestic responsibilities – rooted in social norms that assign 

these tasks to women regardless of the circumstance – is precisely what makes them a 

structural barrier to adaptation. 

6.3 Individual burden and intra-household Inequality 

The results reveal two empirically distinct channels through which women's time burden 

affects adaptation. The first channel, captured in Table 4, operates through women's 

absolute domestic hours: the more time a woman spends on domestic work, the lower the 

probability that a household participates in time-intensive adaptation activities. 

The second channel, captured in Table 7, operates through the intra-household division of 

total work: the more unequally total hours are distributed between male and female 

household members, the lower adoption is across a broader set of outcomes, including 

labour-saving and input-based strategies that are not individually constrained by women's 

time. The second channel thus shows how the unequal structure of household labour 

affects household-level decision-making and resource allocation more broadly. The practical 

implication is that reducing women's absolute domestic burden alone, without addressing 

the unequal division of total household work, would address only part of the problem. 

6.4 Climate stress and women's time constraints 

The interaction results reveal an important asymmetry in how women's time constraints 

interact with climate conditions. For labour-saving technologies, the two constraints interact 

in a way that compounds disadvantage: favourable climate conditions raise the return on 

investment in mechanisation, but this opportunity is partially missed in households where 

women's time is already heavily committed. The underlying mechanism is straightforward. 

Acquiring and deploying labour-saving equipment has an upfront time cost – relating to 

market visits, coordination, and learning-by-doing – and households without available time 

cannot make this investment even when conditions would make it profitable. Women's time 

constraints therefore act as a bottleneck that prevents some households from translating 

climate opportunity into adaptive action. 

For time- and information-intensive outcomes, the picture is different: there is no interaction 

with climate stress, despite large baseline effects. This is not because the constraint is 

small – the baseline results show it is large – but because the constraint is already so 

binding that it operates independently of climate conditions. Whether conditions are good or 

bad, households with heavily time-constrained women are equally unable to engage with 

extension, training, and information services. There is simply no residual margin for climate 

stress to amplify. This floor-level interpretation has a sobering implication: improving 

climate conditions or intensifying the delivery of information services will not increase 
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engagement among time-constrained households unless the time constraint itself is first 

addressed. 

6.5 Limitations 

This paper has four limitations that are worth noting. 

First, the estimates are associational, not causal. Although the kebele fixed effects absorb 

time-invariant local heterogeneity in access to services, agricultural conditions, and social 

norms, the cross-sectional identification of the time-burden effect does not permit causal 

claims in the strict sense. Reverse causality cannot be dismissed: adaptation practices that 

require an upfront investment of time or intensify post-harvest workloads create positive 

feedback from adoption to female hours that would bias our negative estimates towards 

zero, making them conservative rather than spuriously negative. Nonetheless, the estimates 

remain associational rather than causal and omitted time-varying household characteristics 

– such as changes in male labour availability or shifts in household composition – could 

also bias the estimates. 

Second, the time-use data are measured contemporaneously with the adaptation outcomes, 

which means the estimates capture the correlation at a single point in time; the panel 

structure is used only to construct the climate stress exposure index and to provide baseline 

controls, not to identify the time-burden effect from within-household variation over time. 

Third, we do not observe whether the non-adoption associated with heavy time burdens 

reflects a true constraint or a preference for non-adoption among women with specific 

household characteristics. The gender-specificity test provides indirect evidence against a 

pure preference explanation, but cannot fully resolve this ambiguity. 

Fourth, the sample covers households in the RCC survey, which oversamples programme-

participating households in targeted areas; the estimates may not be representative of all 

rural Ethiopian households. 
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7 Conclusion 

This paper shows that women's domestic time burden is a quantitatively important and 

gender-specific barrier to climate adaptation in rural Ethiopia. Using peak-season time-use 

data from approximately 1,900 households, we identify three distinct channels through 

which the domestic time constraint limits adaptive capacity. 

The first is a direct domestic time burden. Households in which women face heavier 

domestic workloads are significantly less likely to participate in time- and information-

intensive adaptation activities: engagement with extension services, undertaking irrigation 

training, and accessing climate information. The effect is large: a one-standard-deviation 

increase in women's domestic hours (4.3 hours/day) is associated with a 5.2 percentage 

point reduction in the probability of irrigation training participation, a 54% relative decline 

from the baseline rate of 9.7%. The constraint operates through the total level of domestic 

work, not the specific task mix: once total hours are held constant, how time is distributed 

across cooking, childcare, cleaning, and fetching water and wood adds no additional 

explanatory power. The effect is gender-specific: male domestic hours are near to zero and 

insignificant across all outcomes, ruling out general household busyness as the explanation. 

The second channel is intra-household inequality. Households in which women carry a 

disproportionate share of the combined total work time adapt less across multiple margins: 

labour-saving adoption, engagement with extension services contact, accessing climate 

information, and fertiliser use are all significantly lower. This channel is empirically distinct 

from the individual burden channel and implies that reducing women's absolute workload 

without addressing the unequal division of total household work would leave part of the 

problem in place. 

The third channel is the interaction between domestic burden and climate conditions. 

Favourable conditions raise the probability of labour-saving adoption on average, but this 

benefit is attenuated in households in which women's time is already heavily committed. 

The domestic time constraint therefore not only reduces the baseline level of adaptation but 

also weakens households' responsiveness to climate incentives – compounding 

vulnerability precisely when adaptation is most needed. 

Three policy implications follow. First, extension and training programmes should reduce the 

time cost of participation: flexible and mobile delivery formats, the provision of community-

based childcare during events, and technologies that can be trialled at home would reduce 

the barrier for households with heavy domestic burdens. Second, investments in domestic 

labour-saving technologies – improved water access, fuel-efficient cookstoves, and 

processing equipment – are likely to generate co-benefits beyond direct time savings by 

freeing households’ capacity for adaptation activities that currently fall outside of their 

reach. Third, programmes that target women's workloads without engaging male household 

members on the distribution of domestic and productive work will address the first channel 
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but leave the second intact. Gender-transformative approaches that shift the division of 

household labour are needed to address both. 

More broadly, the findings show that time poverty is not simply an outcome of poverty and 

gender inequality: it is a mechanism through which inequality translates into lower adaptive 

capacity and greater climate vulnerability. Addressing the time constraint is therefore not 

only a gender equity objective – it is a precondition for effective climate adaptation. 
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Annex A Time use by gender and season — 
conservative cut-off 

Figure 2 replicates Figure 1 using a hard exclusion rule rather than the 99th-percentile trim 

and rescale approach. Households where any gender-season total is ≥ 24 hours are dropped 

entirely; no rescaling is applied to remaining observations. The pattern of results is 

qualitatively identical, confirming that the findings in the main text are not sensitive to the 

choice of method for handling implausibly high time-use totals. 

Figure 2: Average daily time use by gender and season (hard cut-off at 24 hours) 

 

Source: RCC survey, round 3. 

Notes: Households where any gender-season total ≥ 24 hours are dropped entirely. No rescaling applied. 
Compare with Figure 1, which uses 99th-percentile trimming and proportional rescaling. Balanced panel.  
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Annex B Distribution of total daily hours and 
trimming thresholds 

Figure 3 shows the distribution of total reported daily hours for each gender-season 

combination, before any trimming or rescaling. The vertical lines mark the 24-hour physical 

limit (black solid), the 95th percentile (dark red dashed), and the 99th percentile (orange 

short-dashed). Each panel reports the share of observations exceeding 24 hours and the 

shares that would be removed under each trimming rule. Observations to the right of the 24-

hour line are not necessarily errors — simultaneous-activity reporting can produce totals 

above 24 — but the figure makes transparent how much of the distribution is affected, and 

whether the choice between 95th and 99th percentile trimming is consequential. 

Figure 3: Distribution of total daily hours by gender and season (raw, before trimming) 

 

Source: RCC survey, round 3. 

Notes: The black solid vertical line marks the 24-hour physical limit; the dark red dashed line marks the 95th 
percentile threshold; the orange short-dashed line marks the 99th percentile threshold. Each panel reports the 
share of observations exceeding 24 hours and the shares that would be removed if the 95th and 99th percentile 
threshold were applied.  
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Annex C Treatment of time-use data and 
scaling approaches 

The time-use module collects information on hours spent in domestic and productive 

activities over a ‘typical day’. As the survey does not cover the full set of daily activities – 

such as sleep, personal care, and leisure – the reported hours represent only a subset of 

total daily time. Consistent with other recall-based time-use data, we observe that in some 

cases the sum of reported activity durations exceeds plausible limits, likely due to 

overlapping activities (e.g. childcare combined with cooking), recall error, or rounding. 

To address this issue, we implement alternative approaches to handling observations with 

unusually high total reported hours. These approaches are designed to ensure comparability 

across households while preserving the relative allocation of time across activities. 

C.1 Baseline approach: normalisation to a common scale 

Our preferred approach proceeds in two steps, distinguishing between two qualitatively 

different types of implausible values. First, we remove observations where total reported 

hours are so extreme that they are most plausibly attributable to data entry errors or 

recording mistakes rather than any form of genuine over-reporting. Values such as 60 hours 

per day are physically impossible under any interpretation and are unlikely to reflect real 

behaviour even under the most generous assumptions about simultaneous activities. 

We therefore drop observations above the 99th percentile of the total reported hours 

distribution, which effectively targets this thin upper tail of clear outliers while retaining the 

vast majority of the sample. 

Second, we address the remaining cases where total reported hours moderately exceed 24 

hours, which are more plausibly explained by respondents reporting overlapping activities 

simultaneously (e.g. combining childcare with cooking or farming) rather than by recording 

error. For these observations, proportional rescaling recovers a coherent time allocation 

without discarding otherwise valid data. Specifically, for each household i, we define: 

𝑡𝑖𝑗
adj

= 𝑡𝑖𝑗 ×
24

𝑇𝑖
 (3) 

where 𝑡𝑖𝑗 is time spent on activity 𝑗, and 𝑇𝑖 is the total reported time across all activities. This 

transformation preserves the relative allocation of time across activities while placing 

households on a common scale. We choose 24 hours as the anchor because it represents a 

universal physical constant – the length of a day is fixed and identical across all 

households. Crucially, this approach makes fewer assumptions than the alternatives: scaling 

to 14 or 16 hours requires assuming that every household devotes exactly 10 or 8 hours to 

sleep and personal care, imposing a uniform behavioural assumption that is difficult to 

defend empirically given heterogeneity across households. By anchoring to 24 hours, we 
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avoid introducing any such assumption while still placing all households on a common and 

interpretable scale. 

C.2 Median normalisation 

As an alternative, we rescale reported activity durations using the sample median of total 

reported time, 𝑇̃, such that:  

𝑡𝑖𝑗
adj

= 𝑡𝑖𝑗 ×
𝑇̃

𝑇𝑖
 (4) 

This approach avoids anchoring the normalisation to a fixed daily time endowment and 

instead uses a data-driven benchmark. It is therefore less sensitive to assumptions about 

total available time and serves as a useful robustness check. Table 13 and   
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Table 14 replicate the baseline and interaction specifications under this alternative. 

C.3 Alternative rescaling to a lower daily ceiling 

As a further sensitivity check, we consider rescaling overreported observations to a ceiling 

of 14 hours rather than 24. The motivation is that some portion of the day — typically around 

10 hours — is unavoidably committed to sleep, meals, and basic personal care, leaving at 

most 14 hours available for any recorded activity. Under this alternative, reported activity 

durations are rescaled: 

𝑡𝑖𝑗
𝑎𝑑𝑗

= 𝑡𝑖𝑗 ×
14

𝑇𝑖
 (5) 

This imposes a stronger and more uniform assumption than the baseline rescaling: that 

subsistence time is fixed at 10 hours for all households. It is used here as a robustness 

check to assess whether the main results are sensitive to the choice of ceiling. Table 15 and   
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Table 16 replicate the baseline and interaction specifications under this alternative. 

C.4 Hard exclusion of observations exceeding 24 hours 

As an alternative to rescaling, we drop all households where any gender-season total 

exceeds 24 hours. Table 17 and   
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Table 18 replicate the baseline and interaction specifications under this alternative; the sign 

and significance of the key coefficients are preserved. 
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Table 13: Women's time burden and adaptation: baseline results (median rescaling) 

 Labour-saving Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Extens
ion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak 
(median-rescaled) 

0.00
4 

0.007 
-

0.005 
-0.007 

-
0.014** 

-0.005 0.008** 0.001 

 (0.0
05) 

(0.00
8) 

(0.01
0) 

(0.006
) 

(0.006) 
(0.004

) 
(0.004) 

(0.00
4) 

Cum. NDVI stress 
-

0.00
0 

-0.003 
-

0.004 
0.008*

* 
0.002 0.000 -0.006* -0.003 

 (0.0
02) 

(0.00
4) 

(0.00
4) 

(0.003
) 

(0.002) 
(0.002

) 
(0.003) 

(0.00
2) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

1 
0.513 0.280 0.410 0.270 0.253 0.534 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.00
1 

0.003
* 

-
0.001 

-
0.003*

** 

-
0.002**

* 

-
0.002*

** 
0.001 -0.000 

 (0.0
01) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.001

) 
(0.001) 

(0.00
1) 

Cum. NDVI stress 
-

0.00
0 

-0.003 
-

0.004 
0.009*

* 
0.002 0.000 -0.006* -0.003 

 (0.0
02) 

(0.00
4) 

(0.00
4) 

(0.003
) 

(0.002) 
(0.002

) 
(0.003) 

(0.00
2) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

2 
0.514 0.279 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 4 using the same p99 household-drop trimming but rescaling over-reporters (T > 24) to 
the gender-season-specific median (rather than 24 hours). All other specification choices are identical to Table 4. 
* p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table 14: Climate stress and the time constraint: interaction effects (median rescaling) 

 Labour-saving Time/info-intensive Input-based 
 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Extens
ion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak 
(median-rescaled) 

0.004 0.007 
-

0.005 
-0.007 

-
0.014*

* 
-0.005 0.008** 0.001 

 (0.00
5) 

(0.00
7) 

(0.01
0) 

(0.006
) 

(0.006) 
(0.004

) 
(0.004) 

(0.00
4) 

Cumulative NDVI stress 
0.010

** 
0.013

** 
-

0.007 
0.011* 0.008 -0.001 -0.003 0.003 

 (0.00
4) 

(0.00
6) 

(0.01
0) 

(0.006
) 

(0.006) 
(0.005

) 
(0.005) 

(0.00
5) 

Domestic hours (hours/day) x NDVI 
stress (centred) 

-
0.001

** 

-
0.002

** 
0.000 -0.000 -0.001 0.000 -0.000 -0.001 

 (0.00
0) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.000

) 
(0.000) 

(0.00
1) 

Observations 1,895 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 0.384 0.516 0.280 0.410 0.272 0.253 0.534 0.540 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.001 
0.003

* 
-

0.001 

-
0.003*

** 

-
0.002*

** 

-
0.002*

** 
0.001 -0.000 

 (0.00
1) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.001

) 
(0.001) 

(0.00
1) 

Cumulative NDVI stress 0.008 0.010 
-

0.012 
0.007 0.008 -0.007 -0.005 -0.001 

 (0.00
7) 

(0.01
1) 

(0.00
9) 

(0.007
) 

(0.005) 
(0.008

) 
(0.008) 

(0.00
5) 

Domestic share (pct) x NDVI stress 
(centred) 

-
0.000 

-
0.000 

0.000 0.000 -0.000 0.000 -0.000 -0.000 

 (0.00
0) 

(0.00
0) 

(0.00
0) 

(0.000
) 

(0.000) 
(0.000

) 
(0.000) 

(0.00
0) 

Observations 1,895 1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 0.383 0.515 0.280 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 5 using median rescaling. All other specification choices are identical to Table 5. * p < 
0.10, ** p < 0.05, *** p < 0.01. 
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Table 15: Women's time burden and adaptation: baseline results (14-hour rescaling) 

 Labour-saving Time/info-intensive Input-based 
 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Extens
ion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (14hr-
rescaled) 

-
0.00

1 
0.001 

-
0.011 

-0.007 
-

0.012** 

-
0.008*

* 
0.005 0.000 

 (0.0
05) 

(0.00
7) 

(0.00
7) 

(0.005
) 

(0.005) 
(0.004

) 
(0.004) 

(0.00
4) 

Cum. NDVI stress 
-

0.00
0 

-0.003 
-

0.003 
0.008*

* 
0.002 0.000 -0.006* -0.003 

 (0.0
02) 

(0.00
4) 

(0.00
4) 

(0.003
) 

(0.002) 
(0.002

) 
(0.003) 

(0.00
2) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

0 
0.512 0.283 0.410 0.266 0.255 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.00
1 

0.003
* 

-
0.001 

-
0.003*

** 

-
0.002**

* 

-
0.002*

** 
0.001 -0.000 

 (0.0
01) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.001

) 
(0.001) 

(0.00
1) 

Cum. NDVI stress 
-

0.00
0 

-0.003 
-

0.004 
0.009*

* 
0.002 0.000 -0.006* -0.003 

 (0.0
02) 

(0.00
4) 

(0.00
4) 

(0.003
) 

(0.002) 
(0.002

) 
(0.003) 

(0.00
2) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

2 
0.514 0.279 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 4 using the same 99th percentile household-drop trimming but rescaling over-reporters (T 
> 24) to 14 hours, assuming 10 hours per day for sleep and personal care. All other specification choices are 
identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table 16: Climate stress and the time constraint: interaction effects (14-hour rescaling) 

 Labour-saving Time/info-intensive Input-based 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Extens
ion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (14hr-
rescaled) 

-
0.00

1 
0.001 

-
0.011 

-0.007 
-

0.012** 

-
0.008*

* 
0.005 0.000 

 (0.0
05) 

(0.00
6) 

(0.00
7) 

(0.005
) 

(0.005) 
(0.004

) 
(0.003) 

(0.00
4) 

Cumulative NDVI stress 
0.00

4 
0.004 

-
0.007 

0.012*
* 

0.009* -0.002 0.001 0.002 

 (0.0
04) 

(0.00
5) 

(0.00
7) 

(0.005
) 

(0.005) 
(0.004

) 
(0.004) 

(0.00
4) 

Domestic hours (hours/day) x NDVI 
stress (centred) 

-
0.00

1 
-0.001 0.000 -0.000 -0.001 0.000 -0.001 -0.001 

 (0.0
00) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.000

) 
(0.000) 

(0.00
1) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

1 
0.513 0.283 0.410 0.269 0.255 0.534 0.540 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, adj) 

0.00
1 

0.003
* 

-
0.001 

-
0.003*

** 

-
0.002**

* 

-
0.002*

** 
0.001 -0.000 

 (0.0
01) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001) 
(0.001

) 
(0.001) 

(0.00
1) 

Cumulative NDVI stress 
0.00

8 
0.010 

-
0.012 

0.007 0.008 -0.007 -0.005 -0.001 

 (0.0
07) 

(0.01
1) 

(0.00
9) 

(0.007
) 

(0.005) 
(0.008

) 
(0.008) 

(0.00
5) 

Domestic share (pct) x NDVI stress 
(centred) 

-
0.00

0 
-0.000 0.000 0.000 -0.000 0.000 -0.000 -0.000 

 (0.0
00) 

(0.00
0) 

(0.00
0) 

(0.000
) 

(0.000) 
(0.000

) 
(0.000) 

(0.00
0) 

Observations 
1,89

5 
1,895 1,895 1,878 1,878 1,895 1,895 1,895 

R-squared 
0.38

3 
0.515 0.280 0.415 0.262 0.256 0.532 0.539 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 5 using 14-hour rescaling. All other specification choices are identical to Table 5. * p < 
0.10, ** p < 0.05, *** p < 0.01. 
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Table 17: Women's time burden and adaptation: baseline results (trimming at >=24 hours) 

 Labour-saving Time/info-intensive Input-based 
 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Exten
sion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (hard-
trimmed) 

-
0.00

5 

-
0.008 

-
0.00

5 
-0.003 

-
0.014*

* 
-0.004 0.006 

-
0.001 

 (0.0
06) 

(0.00
9) 

(0.01
1) 

(0.007
) 

(0.007
) 

(0.00
6) 

(0.004) 
(0.00

6) 

Cum. NDVI stress 
0.00

1 
0.001 

-
0.00

6 
0.008 0.002 -0.001 

-
0.012*

* 

-
0.003 

 (0.0
03) 

(0.00
5) 

(0.00
6) 

(0.005
) 

(0.003
) 

(0.00
3) 

(0.006) 
(0.00

5) 

Observations 
1,24

0 
1,240 

1,24
0 

1,226 1,226 1,240 1,240 1,240 

R-squared 
0.46

9 
0.618 

0.32
3 

0.436 0.313 0.240 0.551 0.553 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, hard-trimmed) 

-
0.00

1 

-
0.002 

0.00
0 

-0.002 
-

0.002*
** 

-0.002 -0.000 
-

0.001 

 (0.0
01) 

(0.00
2) 

(0.00
1) 

(0.001
) 

(0.001
) 

(0.00
1) 

(0.001) 
(0.00

1) 

Cum. NDVI stress 
0.00

1 
0.001 

-
0.00

6 
0.008 0.002 -0.001 

-
0.012*

* 

-
0.003 

 (0.0
03) 

(0.00
5) 

(0.00
6) 

(0.005
) 

(0.003
) 

(0.00
3) 

(0.006) 
(0.00

5) 

Observations 
1,24

0 
1,240 

1,24
0 

1,226 1,226 1,240 1,240 1,240 

R-squared 
0.46

9 
0.618 

0.32
2 

0.438 0.302 0.242 0.550 0.554 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 4 after dropping all households where any gender-season total exceeds 24 hours. No 
proportional rescaling is applied. All other specification choices — controls, kebele fixed effects, woreda 
clustering — are identical to Table 4. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table 18: Climate stress and the time constraint: interaction effects (trimming at >=24 hours) 

 Labour-saving Time/info-intensive Input-based 
 (1) (2) (3) (4) (5) (6) (7) (8) 

 Any 
LS 

LS 
count 

Min. 
till. 

Exten
sion 

Irrig. 
train. 

Clim. 
info 

Imp. 
seeds 

Fertili
ser 

Panel A: Absolute domestic hours (hours/day) 

Female: Domestic total, peak (hard-
trimmed) 

-
0.00

5 

-
0.008 

-
0.00

5 
-0.003 

-
0.014*

* 
-0.004 0.006* 

-
0.001 

 (0.0
06) 

(0.00
8) 

(0.01
1) 

(0.007
) 

(0.007
) 

(0.00
5) 

(0.004) 
(0.00

5) 

Cumulative NDVI stress 
0.00
8* 

0.009 
-

0.00
9 

0.016
* 

0.009 -0.004 -0.005 0.008 

 (0.0
04) 

(0.00
6) 

(0.01
1) 

(0.008
) 

(0.006
) 

(0.00
6) 

(0.008) 
(0.00

5) 

Domestic hours (hours/day) x NDVI 
stress (centred) 

-
0.00
1* 

-
0.001 

0.00
0 

-0.001 -0.001 0.000 -0.001 
-

0.001
** 

 (0.0
00) 

(0.00
1) 

(0.00
1) 

(0.001
) 

(0.001
) 

(0.00
1) 

(0.001) 
(0.00

1) 

Observations 
1,24

0 
1,240 

1,24
0 

1,226 1,226 1,240 1,240 1,240 

R-squared 
0.47

1 
0.619 

0.32
3 

0.437 0.317 0.241 0.552 0.556 

Kebele fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: Domestic share of total hours (%) 

Domestic share of female peak total 
hours (pct, hard-trimmed) 

-
0.00

1 

-
0.002 

-
0.00

0 
-0.002 

-
0.002*

** 
-0.002 -0.000 

-
0.001 

 (0.0
01) 

(0.00
2) 

(0.00
1) 

(0.001
) 

(0.001
) 

(0.00
1) 

(0.001) 
(0.00

1) 

Cumulative NDVI stress 
0.00

8 
0.009 

-
0.02
3* 

0.021
* 

0.011* -0.012 -0.020 0.007 

 (0.0
08) 

(0.01
1) 

(0.01
4) 

(0.012
) 

(0.006
) 

(0.01
4) 

(0.012) 
(0.00

8) 

Domestic share (pct) x NDVI stress 
(centred) 

-
0.00

0 

-
0.000 

0.00
0 

-0.000 -0.000 0.000 0.000 
-

0.000 

 (0.0
00) 

(0.00
0) 

(0.00
0) 

(0.000
) 

(0.000
) 

(0.00
0) 

(0.000) 
(0.00

0) 

Observations 
1,24

0 
1,240 

1,24
0 

1,226 1,226 1,240 1,240 1,240 

R-squared 
0.46

9 
0.618 

0.32
4 

0.439 0.304 0.243 0.550 0.555 

Kebele FE Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Replicates Table 5 using 14-hour rescaling. All other specification choices are identical to Table 5. * p < 
0.10, ** p < 0.05, *** p < 0.01. 


