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Abstract
Riverine islands (chars) along the Brahmaputra region in Assam are ecologically vulnerable, lacking socio-economic benefits, yet little empirical data is available that relates the dynamics of livelihood at the riverine char compared to the plain regions. In this work, the variables of household income are examined based on the primary surveys of 450 households in four different districts in Assam. The study employs a multiple linear regression model to examine the relationship between the household size, landholding, livestock, household education, days worked and location (char vs plain), influencing household income. The household descriptive profile indicates modest income, small land parcels, low learning and educational attainment and large family sizes. Regression estimates indicate that family size, landholding, and labour participation (in days worked) have played central roles in the improvement of income, underscoring the importance of family labour and the nature of land available to cultivation. Education, livestock ownership and location, by contrast, are not significant predictors under the present structure, suggesting no immediate translation into income returns. The findings are relevant to the literature since they provide comparative and household-level evidence on income dynamics in plain and flood-prone char ecologies of Assam. Policy implications emphasise the need to make the programmes in the public employment programmes stronger, enhance productivity on land through offering non-farm options and improve skill development. These gaps are critical to building powerful livelihoods in both char and plain populations in Assam in the interest of reducing poverty.
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1. Introduction
Riverine islands, also known as the char, comprise some of the most ecologically threatened and socially disadvantaged landscapes of Assam, India. These temporary formations develop on the shifting alluvium of the Brahmaputra, are constantly reformed by floods, erosion and deposition of sediment, which constitute highly unstable habitats for settlement and agriculture (Hoque & Hazarika, 2020; Choudhury et al., 2021; Saikia & Mahanta, 2024). The damage to soil and crops due to recurrent floods forces residents to adopt more risky farming methods or turn to unintended work, while the lack of markets, medical care and education deepens livelihood insecurity (Elahi, 2023; Barua & Singha, 2021). It is further ramified by widespread displacement as a result of erosion, resulting in short- and long-term patterns of migration, reported in the districts such as Dhubri and Dhemaji (Dekaraja & Mahanta, 2018, 2021; Nath, 2007). Such environmental pressures overlap with traditional social and spatial marginalisation. Geographical isolation and under-saturation of communities are also relevant to systemic exclusion, consequently restricting access to infrastructure, education and healthcare (Sultan, 2015; Khandakar, 2016; Rahman, 2022; Nath, 2020). The very high level of illiteracy and poverty is an example of extreme lack of human development in char settlements, such as nearly 80 per cent of all inhabitants of these settlements are illiterate. Moreover, nearly 68 per cent of all individuals in these settlements live below the poverty threshold, found in a micro study (Ahmed and Rahman, 2019). At the state level, the vulnerability to floods and infrastructural barriers defines the poverty profile of Assam, which leads to worse performance in multidimensional measures of poverty compared to other states in India (Konwar, 2020; Singh et al., 2022). 
The poverty challenge in Assam is further contextualised on a national scale. The MPI in India indicates multiple indicators of deprivation of health, education, and quality of life simultaneously (NITI Aayog, 2023, 2024). Though the pace of poverty reduction has slowed at the national level, incomes are regionally skewed and ecologically sensitive areas like chars continue to be disproportionately poor. The comparative studies demonstrate that although chars occupy only approximately 8 per cent of the cultivable land in Assam, households are highly reliant on agriculture, with poor savings and weak mechanisms to protect themselves against shocks (Kumar & Das, 2019; Nath et al., 2021; Saikia et al., 2024). These structural vulnerabilities are reflected in local ethnographic and micro-level studies, which describe frequent displacement, risky housing and adverse nutritional outcomes of children in char settlements (Begum, 2019; Barman & Bokth, 2024). Moreover, the insecure conditions in chars are recognised in the responses of the policy that remains partial. Rural livelihood security in Assam is led by programmes like the Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA), which can offer employment with salaries for hundreds of days during lean periods. The state-level statistics illustrate its reach and variability across districts, which is a significant aspect of intra-household income smoothing amid constrained option choices (NREGA Statistics, 2024). However, in the case of long-term deprivation, dependence on short-term employment is not enough. Researchers suggest that it is crucial to develop resistance, based on livelihood diversification through fisheries, livestock, handicrafts, ecotourism and skill development, along with investments in flood-resistant agro-based sectors and infrastructure (Saikia & Mahanta, 2023; Raha et al., 2024; Sarker et al., 2022). Empowerment and prompt mobilisation of defence mechanisms in the area is of primary concern.
2. Research Gaps and Objective
Although much research has been carried out on poverty and livelihood in Assam, a greater part is descriptive and focuses on single dimensions of deprivation, especially in the char region. Few involve data to empirically measure the relative socio-economic status of either char or plain households, and few use regression-based methods to establish the determinants of household income. This knowledge gap in the literature limits evidence-based policymaking; hence remains unknown what household-level factors have the most significant effect on income in these regions. This paper informs both academic and policy discussions by placing micro-level determinants in the wider context of multidimensional poverty and ecological vulnerability. Against this backdrop, the study employs new primary microdata to compare char households with adjacent plain households in Assam and focuses on establishing the household-level determinants of income. The study focuses on endowments (landholding, education, livestock), current demographic (family size), recent labour input (days worked) and location (char vs. plain) in a multiple-regression design. The quantification of the extent of variation and importance of these factors across ecologies will update the empirical record of a population facing the front-line consequences of climate change and poverty, and have direct implications for design decisions around rural-employment provisioning, productivity-enhancing investment and risk-retrenching infrastructure (e.g., erosion control, all-weather connectivity). Based on these, the study has considered two objectives-
1. To examine differences between Char and Plain households in terms of resource availability and livelihood conditions.
2. To identify the key determinants of household income through multiple linear regression, with particular attention to household size, landholding, days worked, livestock ownership, education, and location.

3. Methodology
This study employed a primary survey-based approach using a multi-stage sampling technique. A comparative situation of households residing in Char areas and Plain areas is examined to determine household income and socio-economic characteristics in the four districts of Assam. A total of 450 households were surveyed, comprising both Char and Plain area households.
The dependent variable for the regression analysis is total household income. Independent variables included family size, landholding size, livestock count, education level of the household head, number of days worked last week, and location (Char=1, Plain=0). To identify determinants of household income, a multiple linear regression model is employed. The model is specified as Y=β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+ϵ
Where Y represents household income, X1 family size, X2 landholding size, X3 livestock count, X4 education of household head, X5 days worked last week and X6 location (Char/Plain). The model diagnostics, including R², adjusted R², F-statistics, and significance levels, were used to assess model fit and explanatory power. Data analysis is conducted using SPSS software.

4. Result & Discussion 
In Table 1, the descriptive statistics show a vivid picture of the socio-economic conditions of the households surveyed. Mean household earnings stand at approximately Rs. 150,253 with a wide distribution, as the standard deviation of the same is 37,072 and the minimum and maximum are 6,000 and 300,115, respectively. 
Table 1: Socio-economic Profile of the Study Area
	Variable
	Mean
	Std. Dev.
	Min
	Max
	N

	Household income (Rs.)
	150,253
	37,072
	6,000
	300,115
	450

	Family size (members)
	5.6
	2.1
	2
	12
	450

	Landholding (bigha)
	1.8
	0.9
	0
	6
	450

	Education of the Household Head
	3.2
	1.4
	1
	7
	450

	Days worked last week
	3.9
	1.8
	0
	7
	450

	Livestock (total count)
	4.5
	3.2
	0
	25
	450


Source: Author’s calculation from survey data
The average family is 5.6, with the largest family numbering 12 members. The agrarian resource base is characterised by a relatively small landholding, mainly 1.8 bigha with a maximum of 6 bigha. The average education level of the head of the home is 3.2 based on a seven-point scale; thus, the majority of the respondents are in the categories of primary school and matric education. The mean number of days worked by respondents was 3.9 during the week. The average number of livestock was 4.5, with the highest number of animals belonging to some households being 25. All of these statistics support this picture of modest household earnings, large family sizes and limited resources in land and educational attainment.
Through regression analysis, Table 2 indicates the significant determinants of household income level. The size of the household becomes the most significant positive predictor, which indicates that larger families may benefit from multiple earners. The possession of land also affects size substantially and positively, which proves that agricultural resources play a crucial role in influencing income levels. On the same note, labour participation can significantly help to sustain households' earnings, as the days worked in the last week have a positive correlation with income. 
Table 2: Multiple Linear Regression Results: Determinants of Household Income
	Predictor
	Unstandardised coefficient
	Standardised coefficient
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Constant
	-721.61
	15,614.75
	-
	-0.05
	.963

	Household size
	19,323
	2,110
	0.396
	9.16
	.000

	Landholding size
	13,675
	4,482
	0.136
	3.05
	.002

	Livestock count
	33
	498
	0.003
	0.07
	.946

	Education of the Household Head
	-2,317
	3,219
	-0.032
	-0.72
	.472

	Days worked last week
	7,683
	2,127
	0.152
	3.61
	.000

	Location (Char=1, Plain=0)
	8,579
	6,964
	0.056
	1.23
	.219


Model fit: R = 0.482; R² = 0.232; Adjusted R² = 0.222; F(6,443) = 22.31, p < .001
*Significance levels: ***p < .001, **p < .01, p < .05.
Source: Author’s calculation from survey data
Conversely, there are no statistically significant effects on livestock ownership, education of the head of the household and residence (Char versus Plain), suggesting that the values do not contribute to the income variation (when adjusted by other variables). The model describes almost 23 per cent of the variation in household income, which is reasonable for the data. Collectively, these results highlight the central roles of household size, land holding and working as the primary sources of household income in the study region.
5. Conclusion and Policy Implications
This comparison between Char and Plain regions of Assam shows that rural households are still running under significant socio-economic constraints. The mean household income has been reported to be about Rs. 150,253 per year, with a large variation, ranging from Rs. 6,000 to Rs. 300,115. The size of the families is moderately large, with an average of 5.6 family members. Landholdings remain small with only 1.8 bigha on average and the level of education of the household heads is also low, with a mean of 3.2 on a seven-point scale, reflecting between primary and matric levels of educational attainment. The regression results indicate that bigger families get their desired incomes, with each extra household member raising their earnings by nearly Rs. 19,323, possibly due to more members being able to participate in the workforce. Another important determinant is landholding size, where each bigha of land increases approximately Rs. 13,675, linked to a household gain in revenue, supporting how agricultural resources continue to be pertinent to rural livelihoods. Likewise, labour participation is critical as an extra day of the previous week's work will raise household income by an average of Rs. 7,683 shows to be extremely income-sensitive to the number of available regular employment opportunities. 
On the other hand, education of the head of the household (B = -2,317, p = 0.472), possession of livestock (B = 33, p = 0.946) and location (Char versus Plain, B = 8,579, p = 0.219) are not statistically significant when other variables are held constant. This implies that even at the present levels of schooling, education is not yet seen to be contributing to any quantifiable benefits of income, although it might contribute implicitly in the long term. The insignificance of livestock suggests that owning animals will not increase income unless favourable changes occur in productivity, veterinary services and market linkages. Similarly, there is no substantial difference between Char and Plain households when considering other factors, indicating that poverty and resource constraint is a similar issue across regions despite the fact that Char households are more susceptible to shocks like flooding and population displacement, especially in Char regions. The model explains 23 per cent of the Household-income variability (R² = 0.232; Adjusted R² = 0.222), considering the complexity of rural livelihoods and other contributing factors such as social networks, environmental risks and institutional barriers also play a significant role.
The findings of this paper identify three evidently promising levers to enhance the rural household income in Assam, such as household labour participation, access to cultivable land, and the generation of regular employment. As household income has been established to increase significantly with every extra household day of work, it is essential that employment-generating programmes like the MGNREGA are reinforced. These initiatives could be more reliable sources of income by ensuring that the government payments tend to be on time, minimising the number of obstacles in the process of the procedure and coordinating projects with the agricultural lean seasons. In addition to public employment, there is also a need to create non-farm work via rural micro-employment, skills training and better market access to absorb excess labour in large households. Secondly, the size of landholding also proved to be a valid source of income. However, since the majority of sampled households have less than two bigha, policy interventions should be aimed at enhancing land productivity rather than expansion. Investments in small plots can be improved through irrigation, flood-control systems in Char regions and the availability of quality seeds and inputs. Another possible solution to the problem of market disadvantages faced by smallholders by the promotion of farmer-producer organisations and cooperatives. Thirdly, the lack of a prominent relationship between livestock possession and income suggests that mere possession of a large number of animals does not imply improved livelihoods. In order to realise the potential of this sector, policy must focus on productivity-enhancing actions, such as veterinary facilities, preferred breeds, feed supply networks and secure market connections of dairy and small ruminants. Finally, the result shows that the education of the household head has no significant effect on income in the short run, but does not undermine its long-run significance. There could be immediate benefits of income generation through strengthening vocational and skills-based training of youth and women. In this case, Credit and training will be useful in helping women diversify their incomes obtained through participation in income-generating activities. These measures alone would help not only to enhance incomes but also to develop resilience among both Char and Plain households.
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