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Abstract
Background: Unpaid domestic and caregiving work constitutes a critical yet invisible component of household functioning and national economies. In India, such work is predominantly undertaken by women, reflecting entrenched gender inequalities. Understanding the extent and patterns of unpaid work is essential to inform policy frameworks aimed at achieving Sustainable Development Goal 5 (SDG-5) on gender equality.
Methods: This study utilized secondary data from the Ministry of Statistics and Programme Implementation (MOSPI), India. Statistical analyses included the Chi-square test for associations, Mann-Whitney U test for gender-based comparisons, and one-way ANOVA for age-group differences. Categories examined were unpaid domestic services, unpaid caregiving services, and their rural-urban variations, along with educational level as a covariate.
Results: The Chi-square test revealed a significant association between gender and unpaid domestic as well as caregiving services across both rural and urban areas (p < 0.001). The Mann-Whitney U test confirmed that females had significantly higher mean ranks for all categories of unpaid work compared to males (p < 0.001), while no significant difference was observed with respect to education (p = 0.724). ΑNOVA results indicated no significant variation in unpaid domestic and caregiving services across age groups, except for rural caregiving services, which approached statistical significance (p = 0.050). However, education level showed a highly significant difference across groups (p < 0.001).
Conclusion: The findings highlight stark gender disparities in unpaid work, with women consistently bearing a disproportionate share of domestic and caregiving responsibilities across rural and urban settings. Age did not substantially influence unpaid work distribution, whereas educational attainment showed significant associations. These results underscore the urgent need for policy interventions that recognize, redistribute, and reduce unpaid work burdens to advance gender equality and align with India's commitments under SDG-5.
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1. Introduction
Unpaid domestic and caregiving labour is central to household functioning and national economies, yet it remains highly gendered, largely invisible in formal economic statistics, and unevenly distributed across geographic and sociodemographic groups. Time-use research worldwide has repeatedly documented that women bear a disproportionate share of unpaid domestic and care tasks, with implications for their labour market participation, health, and wellbeing (International Labour Organization [ILO], 2019; UN Women, 2023). This pattern holds strongly in India, where national time-use data reveal women spending several times more hours per day on unpaid domestic work than men, with clear rural-urban and state-level heterogeneity. 
Recent empirical analyses using India's Time Use Survey (and other primary data) confirm large gender gaps in both domestic and caregiving activities. Studies report that women's average unpaid work hours are dramatically higher than men's, and that distributions are highly skewed a small subset of women undertake very intensive caregiving roles while most undertake routine domestic chores producing non normal distributions that have methodological implications for analysis. These distributional features motivate non parametric group comparisons and generalized linear/quantile regression approaches rather than relying solely on ordinary least squares (OLS) methods (Field et al., 2023; Deshpande, 2021).
Beyond gender differences at the national level, regional and rural-urban heterogeneity is a salient dimension of unpaid work. Socioeconomic context, availability of paid care services, local labour market opportunities, and prevailing gender norms vary substantially across Indian states and between rural and urban areas factors that shape how unpaid care is distributed among household members (OECD, 2014; Charmes, 2019), Subnational studies and state level analyses show that cultural norms and policy environments (for example, differing access to childcare, public works, or female labour market demand) contribute to substantial variation in women's unpaid work hardens across states/UTs. Thus, investigating regional differences is essential to identify contexts where interventions could most effectively reduce the gender care gap.
Education and age interact with unpaid care responsibilities in complex ways. While higher female education often correlates with increased labour market opportunities, it does not automatically translate into reduced care burdens: the extent to which education affects unpaid time use depends on labour market structures, availability of care infrastructure, and gender norms that mediate redistributions of household tasks (Kabeer, 2018; Budlender, 2010). Age patterns are also heterogeneous: working age women with young children commonly report high caregiving hours, but older women may also carry substantial care responsibilities in multigenerational households. Several Indian studies highlight that these relationships are context-specific and that age-group comparisons must account for household composition and rural-urban settings. Recent applied work in India has combined these approaches, and some studies further exploit machine-learning methods (e.g., random forest) to predict unpaid care time while addressing non-linearity and interactions among socio-demographic predictors (Tripathi et al., 2024; Field et al., 2023).
Policy research emphasizes that reducing the unequal burden of unpaid care and achieving SDG 5 (Gender Equality) require both redistribution and reduction strategies: Investment in public care services, family-friendly labour policies, and cultural change to promote more equal sharing of care work (UN Women, 2023; OECD, 2014). Analyses that link state-level policy variation with measured time use through comparative and causal designs. are especially valuable for identifying effective interventions. The present set of objectives (assessing gender disparities in unpaid domestic and caregiving services across rural and urban settings; testing associations and comparisons by gender and age groups) aligns with this literature and is well suited to inform state-specific policy priorities for promoting gender equality in care responsibilities.
Based on the given consideration, the objectives of the present study are:
1. To assess gender disparities in unpaid domestic and caregiving services in India (rural and urban).
2. To compare unpaid domestic and caregiving services between males and females.
3. To examine differences in unpaid domestic and caregiving services across different age groups.
2. Data and Methodology
The present study is based secondary data downloaded from the MoSPI (Ministry of Statistics and Programme Implementation) website, the dataset includes information on unpaid domestic services and unpaid caregiving services, disaggregated by gender, age groups (15-29 years, 30-50 years & 60 years above), place of residence (rural and urban), and education levels.
Descriptive statistics were used to summarize central tendencies, variability, skewness, and kurtosis of unpaid work distribution across groups. The Kolmogorov-Smirnov (KS) test was applied to test normality, with results confirming non-normal distribution across all variables. Accordingly, non-parametric tests were used for inferential analysis. The Mann-Whitney test compared male and female mean ranks for unpaid work and education level. The ANOVA test was employed to examine differences across age groups, followed by Tukey's HSD post hoc test for pairwise comparisons.
3. Analysis and Result
The descriptive statistics table highlights striking gender and regional differences in unpaid domestic and caregiving services across age groups. Among males, the mean hours devoted to unpaid domestic services are relatively low, ranging from about 27-31 hours across age categories, with moderate variability (SD~10-12). The distributions are slightly positively skewed with near-normal kurtosis, though the Kolmogorov-Smirnov (KS) test indicates non-normality. In contrast, females contribute significantly more time, with mean values exceeding 200 hours across age groups and higher variability (SD~28-46). Skewness is near zero or slightly positive, and kurtosis values suggest flatter or slightly peaked distributions, again with KS tests confirming non-normality.
Table 1: Descriptive Statistics
	Category
	Gender
	Age Group
	Sum
	Mean
	Std. Deviation
	Skewness
	Kurtosis
	KS Test

	Total Unpaid domestic services
	Male
	15-29 yrs
	947
	27.06
	11.538
	0.831
	-0.420
	<0.001

	
	
	30-59 yrs
	1096
	31.31
	11.928
	0.823
	-0.010
	<0.001

	
	
	60 yrs and above
	1018
	29.09
	10.766
	0.797
	-0.178
	<0.001

	
	Female
	15-29 yrs
	7982
	228.06
	44.675
	-0.116
	0.246
	<0.001

	
	
	30-59 yrs
	9756
	278.74
	36.139
	0.398
	-0.346
	<0.001

	
	
	60 yrs and above
	8267
	236.20
	28.589
	0.449
	-0.570
	<0.001

	Total Unpaid caregiving services
	Male
	15-29 yrs
	303
	8.66
	5.280
	1.894
	3.290
	<0.001

	
	
	30-59 yrs
	479
	13.69
	7.576
	2.338
	6.668
	<0.001

	
	
	60 yrs and above
	432
	12.34
	6.739
	2.287
	6.352
	<0.001

	
	Female
	15-29 yrs
	2205
	63.00
	22.117
	1.539
	3.829
	<0.001

	
	
	30-59 yrs
	1719
	49.11
	17.566
	3.247
	13.675
	<0.001

	
	
	60 yrs and above
	1434
	40.97
	15.638
	3.498
	15.582
	<0.001

	Rural Unpaid domestic services
	Male
	15-29 yrs
	894
	25.54
	12.074
	0.701
	0.031
	<0.001

	
	
	30-59 yrs
	1093
	31.23
	11.929
	0.803
	0.226
	<0.001

	
	
	60 yrs and above
	1007
	28.77
	10.694
	0.704
	-0.036
	<0.001

	
	Female
	15-29 yrs
	8339
	238.26
	46.558
	-0.417
	0.385
	<0.001

	
	
	30-59 yrs
	9866
	281.89
	38.846
	0.207
	-0.755
	<0.001

	
	
	60 yrs and above
	8281
	236.60
	30.807
	0.210
	-0.991
	<0.001

	Rural Unpaid caregiving services
	Male
	15-29 yrs
	359
	10.26
	5.977
	1.552
	2.236
	<0.001

	
	
	30-59 yrs
	495
	14.14
	7.167
	2.270
	6.068
	<0.001

	
	
	60 yrs and above
	446
	12.74
	6.718
	2.268
	6.168
	<0.001

	
	Female
	15-29 yrs
	2408
	68.80
	31.706
	2.191
	6.309
	<0.001

	
	
	30-59 yrs
	1792
	51.20
	20.172
	2.414
	6.742
	<0.001

	
	
	60 yrs and above
	1496
	42.74
	17.686
	2.527
	7.474
	<0.001

	Urban Unpaid domestic services
	Male
	15-29 yrs
	996
	28.46
	14.918
	1.305
	0.933
	<0.001

	
	
	30-59 yrs
	1084
	30.97
	12.524
	0.685
	-0.761
	<0.001

	
	
	60 yrs and above
	1018
	29.09
	11.756
	0.817
	-0.290
	<0.001

	
	Female
	15-29 yrs
	7279
	207.97
	44.716
	0.346
	0.397
	<0.001

	
	
	30-59 yrs
	9640
	275.43
	34.181
	0.391
	-0.357
	<0.001

	
	
	60 yrs and above
	8300
	237.14
	27.254
	0.610
	-0.009
	<0.001

	Urban Unpaid domestic services
	Male
	15-29 yrs
	223
	6.37
	3.911
	2.275
	8.867
	<0.001

	
	
	30-59 yrs
	447
	12.77
	7.773
	2.745
	9.427
	<0.001

	
	
	60 yrs and above
	405
	11.57
	6.505
	2.826
	10.357
	<0.001

	
	Female
	15-29 yrs
	2046
	58.46
	24.140
	1.704
	3.303
	<0.001

	
	
	30-59 yrs
	1688
	48.23
	18.444
	2.816
	10.920
	<0.001

	
	
	60 yrs and above
	1421
	40.60
	16.700
	3.185
	13.382
	<0.001


For unpaid caregiving services, gender disparities are even more pronounced. Male contributions are much lower (mean 8-14 hours), but distributions are highly skewed (skewness >1.8) and leptokurtic (kurtosis >3), indicating that a majority contribute very little, while a small group contributes substantially more. Female means, however, are much higher (mean ~41-63 hours), though still with considerable skewness (>1.5) and very high kurtosis (>3-15), suggesting wide variability and a concentration of higher contributions among a subset of women.
When examined by rural-urban residence, similar patterns persist. In rural areas, women spend over 230-280 hours on unpaid domestic services compared to ~25-31 hours for men, while caregiving averages around 43-69 hours for women versus ~10-14 hours for men. Urban women also spend far more time than men, though with slightly lower means for domestic services (about 207-275 hours) and caregiving (41-58 hours). Males in urban areas show a mean of 29-31 hours for domestic work and 6-13 hours for caregiving.
Overall, the table underscores the disproportionate burden of unpaid work borne by women across all age groups and residential settings. Female contributions are consistently an order of magnitude higher than those of males, both for domestic and caregiving tasks. The consistently significant KS test results (<0.001) confirm that the data for all categories deviate from normal distribution, reinforcing the need for non-parametric tests in further analysis.
Table 2: Mann Whitney U test for comparison between Males and Females
	Category
	Gender
	Mean Rank
	Monte Carlo Sig. (2-tailed)

	Unpaid domestic services
	Male
	54.5
	<0.001

	
	Female
	162.5
	

	Unpaid caregiving services
	Male
	55.25463
	<0.001

	
	Female
	161.7454
	

	Rural Unpaid domestic services
	Male
	54.5
	<0.001

	
	Female
	162.5
	

	Rural Unpaid caregiving services
	Male
	55.28704
	<0.001

	
	Female
	161.713
	

	Urban Unpaid domestic services
	Male
	54.5
	<0.001

	
	Female
	162.5
	

	Urban Unpaid caregiving services
	Male
	55.49074
	<0.001

	
	Female
	161.5093
	

	Education level
	Male
	106.9537
	0.724

	
	Female
	110.0463
	


The Mann-Whitney U test results demonstrate significant gender-based differences in unpaid work participation. For all categories of unpaid domestic and caregiving services-overall, rural, and urban-the mean ranks of females are substantially higher than those of males, with all Monte Carlo significance values being <0.001. For instance, in unpaid domestic services, females have a mean rank of 162.5 compared to only 54.5 for males, indicating that women consistently contribute more time to such tasks. A similar pattern is observed for caregiving services, where females again hold markedly higher mean ranks across rural and urban settings, reinforcing the gender disparity in both household and caregiving responsibilities.
In contrast, the test for education level reveals no statistically significant difference between males and females (p = 8.724). The mean ranks of males (106.95) and females (110.05) are nearly identical, suggesting that educational attainment is distributed fairly evenly between genders in the sample.
Overall, these results highlight that while education levels do not significantly differ by gender, unpaid domestic and caregiving work remains disproportionately shouldered by women across all contexts. This underscores the entrenched gender inequality in unpaid labour, independent of educational background.
[bookmark: _Hlk208444659]Table 3: Welch ANOVA for comparison of unpaid work across different age groups 
	Category
	Welch ANOVA p-value

	Unpaid domestic services
	0.344

	Unpaid caregiving services
	0.082

	Rural Unpaid domestic services
	0.396

	Rural Unpaid caregiving services
	0.060

	Urban Unpaid domestic services
	0.177

	Urban Unpaid caregiving services
	0.247

	Education level
	<0.001


The ANOVA results show that unpaid work patterns across different age groups (15-29 years, 30-59 years, and 60 years and above) do not differ significantly for most categories. Specifically, unpaid domestic services (p = 8.344) rural unpaid domestic services (p=0.396), urban unpaid domestic services (p=0.177), unpaid caregiving services overall p0.082), and urban unpaid caregiving services (p = 0.247) all yielded non-significant results. This suggests that the distribution of unpaid work in these categories is relatively across age groups, indicating that age does not substantially influence the allocation of unpaid domestic or caregiving responsibilities.
However, rural unpaid caregiving services approached statistical significance (p = 0.05) suggesting that there may be some variation in caregiving responsibilities by age group in rural areas, although the evidence is borderline. The most notable finding is for education level, where the p-value is <0.001, indicating a highly significant difference across age groups. This reflects expected age-related differences in educational attainment, with younger and older groups showing distinct patterns.
Overall, age does not appear to be a major determinant of unpaid domestic and caregiving work, except for a possible influence in rural caregiving roles. In contrast, education levels vary significantly across age groups, as anticipated.
Post hoc comparisons further clarify these results. For unpaid domestic services and urban caregiving services, no pairwise age-group differences reached significance. For rural unpaid caregiving, individuals aged 60 years and above reported significantly higher caregiving responsibilities compared to the 15-29 years group (mean difference-11.85, p=0.030). This indicates that older rural individuals contribute more substantially to caregiving roles. Finally, for education, all pairwise comparisons were highly significant (p < 0.001) with 15-29 years consistently showing higher educational attainment than both older age groups, and those aged 60 years and above showing the lowest levels.
4. Conclusion
The study provides robust evidence of significant gender disparities in unpaid domestic and caregiving work in India. Women consistently report much higher engagement in unpaid labour than men, across both rural and urban areas, with differences being statistically significant in all cases. Age group analysis revealed broadly uniform patterns of unpaid work, except for rural caregiving, where older Individuals demonstrated greater involvement. Education levels varied significantly across age groups, but no gender-based difference in educational attainment was observed.
These findings highlight that unpaid work in India is fundamentally gendered, shaped more by entrenched cultural and social than by individual characteristics such as education. The invisibility of women's unpaid contributions in economic statistics underscores the urgent need for policy interventions that recognize, reduce, and redistribute unpaid labour. Integrating unpaid work into national accounts, expanding access to childcare and eldercare services, and promoting men's participation in domestic tasks are critical steps toward advancing gender equality.
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