Sustainable Livelihood Security of Rural Households in India: A Comprehensive Inter-Regional Assessment Using the SLSI Framework
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Rural India exhibits significant spatial variation in economic opportunities, social well-being, and ecological resilience, shaping the long-term sustainability of livelihood systems. While agricultural and allied activities continue to support a large share of the rural population, livelihood security remains constrained by resource degradation, infrastructural disparities, and institutional gaps. This study assesses sustainable livelihood security across Indian states using the Sustainable Livelihood Security Index (SLSI) framework, operationalised through three composite dimensions- economic efficiency, ecological security, and social equity. State-level indicators were normalised and aggregated to construct dimension-specific indices, after which the SLSI was computed. For comparative analysis, Indian states were grouped into six analytical zones based on the Zonal Council framework. The results reveal substantial inter-state and inter-regional disparities. Kerala emerged as the leading state (SLSI = 0.27) driven by strong social equity indicators, followed by Goa and a cluster of ecologically resilient northeastern and hill states, including Sikkim, Tripura, and Himachal Pradesh. Middle-ranking states such as Tamil Nadu, Punjab, Assam, Bihar, and Andhra Pradesh exhibit moderate livelihood security where economic progress is offset by weaker social or ecological performance. States such as Gujarat, Madhya Pradesh, Chhattisgarh, and Rajasthan form the lower tier due to persistent ecological vulnerabilities and limited social development. The findings underscore that balanced progress across ecological, economic, and social dimensions is critical for sustainable rural livelihoods, and that economic growth alone does not guarantee livelihood security. The study highlights the need for region-specific, integrated policy interventions to strengthen resilience and reduce inter-regional inequality in rural India.
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1. Introduction
Rural India stands at the crossroads of economic aspiration, ecological stress, and persistent social vulnerability. While agriculture and allied activities continue to sustain a significant share of the rural population, livelihoods remain fragile due to uneven development, declining natural resources, and structural inequalities across regions (Sunitha, 2019). Growth alone has proved insufficient to secure durable rural well-being; what matters is whether livelihoods are economically viable, socially equitable, and ecologically resilient. It is within this triad that the idea of sustainable livelihood security assumes critical importance. Sustainable livelihood security goes beyond income or employment generation. It captures the ability of households and regions to withstand shocks, maintain productive capacities, and ensure dignified living standards over time. In rural India, this security is deeply shaped by access to natural resources, agricultural productivity, infrastructure, human capabilities, and institutional support (Beeraladinni and Patil, 2023). However, these enabling conditions are not uniformly distributed. Stark inter-regional disparities persist—between agriculturally advanced and lagging regions, irrigated and rain-fed areas, forest-rich and resource-depleted zones—resulting in differentiated livelihood outcomes (Jain, Sheekha and Mandal, 2022).
The Sustainable Livelihood Security Index (SLSI) provides a comprehensive and policy-relevant framework to examine these disparities. By integrating ecological security, economic efficiency, and social equity into a single composite measure, SLSI offers a holistic lens to assess rural sustainability. Ecological security reflects the capacity of natural systems to support livelihoods without degradation; economic efficiency captures productivity, income, and resource use; and social equity highlights access to education, infrastructure, and basic services. Together, these dimensions recognize that livelihood sustainability is multidimensional and region-specific (Sunitha, 2019; Beeraladinni and Patil, 2023). This study employs the SLSI framework to undertake an inter-regional comparison of rural India, revealing how variations in resource endowments, development trajectories, and institutional effectiveness translate into unequal livelihood security. Such a comparative perspective is crucial for identifying vulnerable regions, understanding the sources of imbalance, and designing targeted interventions. By moving beyond sectoral and income-centric analyses, the paper contributes to a deeper understanding of rural sustainability and underscores the need for regionally differentiated, integrated policy responses to secure resilient livelihoods in rural India (Jain, Sheekha and Mandal, 2022).
2. REVIEW OF LITERATURE
Swaminathan (1991) conceptualised sustainable agriculture as a system that ensures long-term productivity while conserving natural resources and promoting social equity. 
Saleth and Swaminathan (1993) further emphasised that agricultural sustainability must integrate ecological stability, economic viability, and social justice, particularly in developing agrarian economies such as India. These foundational contributions laid the theoretical groundwork for understanding livelihood security as a multidimensional concept rather than a purely income-based outcome.
Singh and Hiremath (2010) developed the Sustainable Livelihood Security Index (SLSI) to operationalise the concept of sustainability at the regional level. They proposed a composite framework incorporating ecological security, economic efficiency, and social equity to capture the complex interactions shaping rural livelihoods. 
Beeraladinni and Patil (2023) applied the SLSI framework to assess agricultural sustainability across districts in Karnataka and identified substantial intra-state disparities. They observed that districts with better irrigation facilities, infrastructure, and human development indicators achieved higher SLSI values, while resource-stressed and socially backward districts lagged behind. 
Jain, Sheekha, and Mandal (2022) examined sustainable livelihood security in India’s North Eastern Region using the SLSI approach and reported uniformly low index values across most states. They found that despite rich ecological endowments, the region suffered from low economic efficiency and weak social infrastructure, resulting in fragile livelihood systems. 
Jain et al. (2022) concluded that ecological abundance alone is insufficient to ensure sustainable livelihoods without complementary investments in productivity, institutions, and human capital.
Sunitha (2019) analysed district-level variations in sustainable livelihood security in Andhra Pradesh and provided a temporal perspective on SLSI outcomes. She found that improvements in economic efficiency did not consistently translate into higher livelihood security due to persistent ecological degradation and social inequities. 
3. Methodology: 
3.1 Sustainable Livelihood Security Index (SLSI)
The Sustainable Livelihood Security Index (SLSI), originally developed by Singh and Hiremath (2010), is a composite index designed to assess the sustainability of rural livelihoods by integrating ecological security, economic efficiency, and social equity. The present study adopts this standardised methodology, which has been consistently applied in empirical studies across Indian regions (Beeraladinni and Patil, 2023; Jain et al., 2022; Sunitha, 2019).
Conceptual Framework
Livelihood security is conceptualised as a function of three interrelated dimensions:
Ecological Security (ESI): sustainability of natural resource use
Economic Efficiency (EEI): productivity and income-generating capacity
Social Equity (SEI): access to human and physical capital
These dimensions jointly determine the long-term resilience and sustainability of rural livelihoods.
3.2 Selection of Indicators
A set of representative indicators is selected under each dimension based on relevance, data availability, and regional applicability. Ecological indicators typically include land use pattern, irrigation intensity, forest cover, rainfall, and cropping intensity. Economic indicators capture productivity and income-related aspects such as yield levels and value of output. Social indicators reflect equity and access, including literacy rates, infrastructure availability, and poverty-related variables.
Normalisation of Indicators
Since the selected indicators are measured in different units, they are converted into dimensionless indices using the min–max normalisation technique.
For positive indicators (where higher values indicate better performance):

For negative indicators (where lower values indicate better performance):

where
= normalised value of indicator j for region i
and = minimum and maximum values of indicator j
This transformation ensures that all indicator values lie between 0 and 1.
Construction of Sub-Indices
The normalised indicators are aggregated to construct three dimension-specific indices using the arithmetic mean:

where n, m, and k represent the number of indicators under ecological, economic, and social dimensions, respectively.
Computation of Sustainable Livelihood Security Index
The overall SLSI is computed as the simple arithmetic mean of the three sub-indices:

Equal weighting is assigned to each dimension to avoid subjective bias and to maintain methodological consistency across regions.
3.3 Classification of Regions
Based on SLSI values, regions are classified into three categories:
1. Aspirants
2. Achievers
3. High Performers  
The classification is carried out using the Cumulative Square Root of Frequency (CSRF) method, enabling meaningful inter-regional comparison. Higher SLSI values indicate greater livelihood sustainability, reflecting balanced ecological integrity, economic performance, and social inclusion. Lower values signal livelihood vulnerability arising from stress in one or more dimensions.
3.4 Dimensions and Indicators
Livelihood security is measured through three dimensions: Economic Efficiency, Social Equity and Ecological Security. Appropriate indicators are selected under each dimension based on relevance and data availability

TABLE 1: Representation of Classification of Indicators used dimensional wise 
	Dimension
	Indicator
	Unit / Measurement

	Economic Security
	Average wage rate of agricultural labourers
	Rs

	
	Rural unemployment rate
	% (percent)

	
	State average export share
	%

	
	Agricultural GVA in GSDP
	%

	
	Poverty rate
	%

	
	Household income diversification
	✓

	Ecological
	Forest cover
	✓

	
	Cropping intensity
	✓

	
	Livestock density index
	per sq. km

	
	Irrigation intensity
	%

	
	Status of groundwater extraction
	%

	
	Per capita carbon emissions
	MMT

	
	Population growth index
	✓

	Social
	Rural literacy rate
	%

	
	Rural population density
	per 1000 sq. km

	
	School drop-out rate
	%

	
	Rural infant immunisation
	per 100 population

	
	Rural sex ratio
	per 1000 male



3.5 Assigning weightages to indicators (Sudarshan and Iyengar Approach)
The index is created by assigning weights to indicators based on the computation of normalised scores. But the fundamental query while building indices is the lack of 
uniform weights for each indicator (Gebreegziabher et al., 2018). The weighting of indicators in this study employs an unequal method, as described by Iyengar and Sudarshan (1982). This approach is statistically sound and ideal for creating a composite index (Feyissa et al., 2018). This method of selecting the weights would also guarantee that significant fluctuations in any one of the indicators would not unduly dominate the contribution of the remaining indices, which might skew regional comparisons (Iyengar and Sudarshan, 1982). The weights in Iyengar and Sudarshan's approach are assumed to fluctuate inversely with the variance across the areas in the corresponding vulnerability indicators, i.e., the equation is used to determine weight wj.



where K is a normalizing constant and computed using Eq.

                                                         

Determination of Stratum Boundaries Using the Cumulative Square Root of Frequency (CSRF) Method
The Cumulative Square Root of Frequency (CSRF) method was employed to determine stratum boundaries for key variables, as it provides greater efficiency in stratifying populations into intervals of equal or unequal width.
Steps Involved
1. Data Preparation: Evaluate the population and identify units that can be directly reviewed. Stratify the remaining data into ranges or classes.
2. Determination of Number of Classes and Class Interval
The number of classes is calculated using:

The class interval is calculated as:

3. Frequency and Square Root Calculation: Determine the frequency () for each class. Calculate the square root of frequency () for each class. Compute cumulative square root frequency (CSRF) by summing  progressively across classes.
4. Calculation of Stratum Boundaries: Divide the cumulative square root frequency of the last class by the desired number of strata () to obtain the CSRF interval for each stratum. The upper limit of the ith stratum is determined using the formula:
s
Where:
= Upper limit of the ith stratum
= Upper and lower limits of the class containing 
= CSRF of the last class
= CSRF of the preceding class
= Square root of the frequency of the class containing 
= Total number of strata
5. Formation of Strata: Repeat the calculation for all desired strata. For example, for three strata: First stratum: below . Second stratum: between and . Third stratum: above up to 
Application
This method was applied to select key profile variables, such as family size and annual income, ensuring the population was stratified efficiently for subsequent analysis. Produces more efficient stratum boundaries than simple equal-interval methods. Accommodates unequal class widths to better reflect population distribution. Ensures balanced representation across strata for sampling and analysis.
3.6 Zonal Classification of Indian States
For inter-regional analysis, Indian states were classified based on the Zonal Council framework established under Part III of the States Reorganisation Act, 1956, and administered by the Ministry of Home Affairs, Government of India. While the Act formally recognises five zonal councils, the North Eastern Region is governed through a separate institutional mechanism, namely the North Eastern Council. However, for analytical clarity and research convenience, the present study treats the North Eastern states as a distinct zone (Zone VI) to capture their unique ecological, economic, and social characteristics. This analytical classification does not alter the statutory framework but facilitates meaningful inter-regional comparison of sustainable livelihood security across rural India.
Table 2 - Official Zonal Classification under the States Reorganisation Act, 1956
	Zone No.
	Name of the Zone
	States Included

	I
	Northern Zone
	Haryana, Himachal Pradesh, Punjab, Rajasthan, National Capital Territory of Delhi

	II
	Central Zone
	Uttar Pradesh, Madhya Pradesh, Uttarakhand, Chhattisgarh

	III
	Eastern Zone
	Bihar, Jharkhand, Odisha, West Bengal

	IV
	Western Zone
	Goa, Gujarat, Maharashtra, Dadra and Nagar Haveli and Daman and Diu

	V
	Southern Zone
	Andhra Pradesh, Karnataka, Kerala, Tamil Nadu, Telangana, Puducherry, Lakshadweep

	VI
	North Eastern Zone*
	Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, Sikkim


 Analytical Zonal Classification Adopted in the Study: North Eastern Zone*: Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, Sikkim
4. Results and Discussions
4.1 Parameters used in the analysis of SLSI
The multidimensional assessment of sustainable livelihood security across Indian states reveals pronounced disparities not only in aggregate outcomes but also in the underlying structural drivers across economic, ecological, and social domains. The observed variation in the Sustainable Livelihood Security Index (W-SLSI), ranging from 0.09 to 0.27, is strongly reflected in the distribution of key indicators across states. Within the economic efficiency dimension, substantial heterogeneity is evident in agricultural wage rates, which range from as low as ₹256.40 in Madhya Pradesh to a high of ₹868.70 in Kerala. Similarly, rural unemployment remains relatively low across most states, with extremes such as 0.10% in Puducherry and 7.10% in Goa, indicating that open unemployment alone is not a sufficient proxy for livelihood security. Agricultural dependence also varies significantly, with agriculture contributing as high as 39.82% to GSDP in Tripura compared to less than 5% in Goa (5.40%) and Puducherry (3.96%), reflecting differing structural compositions of state economies. Notably, high Agri-export shares in states such as Uttar Pradesh (15.11%) and Andhra Pradesh (10.01%) do not necessarily translate into higher livelihood security, reinforcing the weak linkage between market integration and inclusive rural outcomes. The ecological security indicators reveal sharper contrasts and emerging sustainability concerns. Forest cover ranges from an extremely high 86.93% in Andaman & Nicobar and 82.31% in Sikkim to critically low levels of 3.53% in Haryana and 6.12% in Punjab, indicating stark differences in natural resource endowments. Cropping intensity is exceptionally high in West Bengal (188.50%) and Punjab (190.30%), suggesting intensive land use, while northeastern states such as Mizoram (130.20%) and Nagaland (131.20%) maintain relatively moderate levels. However, the most critical stress indicator—groundwater extraction—reaches alarmingly high levels in Punjab (156.87%) and Haryana (135.96%), far exceeding sustainable thresholds, thereby undermining long-term ecological resilience. In contrast, states such as Arunachal Pradesh (0.39%) and Mizoram (3.95%) exhibit minimal extraction pressure, reflecting relatively sustainable water use patterns. The social equity dimension emerges as the most decisive factor in shaping SLSI. Rural literacy rates vary from 67.5% in Andhra Pradesh to an exceptional 98.1% in Mizoram and 94.2% in Kerala. Kerala also demonstrates strong performance across complementary indicators, including low school dropout rates (4.8%) and high rural internet penetration (160.19 subscribers per 100 population), far exceeding the national pattern. Similarly, road density exhibits extreme variation, from as low as 73.90 km per 1000 sq. km in Andaman & Nicobar Islands to over 5600 km in Puducherry, indicating disparities in physical connectivity. States such as Bihar (poverty rate: 26.59%) and Jharkhand (23.34%) continue to experience high levels of deprivation despite moderate performance in certain economic indicators, highlighting persistent structural inequities.
A critical insight emerging from the data is the decoupling between economic indicators and overall livelihood security outcomes. For instance, Punjab and Haryana, despite high agricultural wages and productivity, witness severe ecological stress and moderate social indicators. Conversely, Kerala, with relatively lower dependence on agriculture (7.64% GSDP share), has strong social development and a balanced ecological profile. Regionally, northeastern and hill states exhibit relatively higher ecological security, driven by forest-rich landscapes and lower resource extraction, while southern states—particularly Kerala and Tamil Nadu—demonstrate stronger social development outcomes. In contrast, central and western states, including Madhya Pradesh, Chhattisgarh, and Rajasthan, are characterised by lower performance across multiple indicators, reflecting compounded economic, ecological, and social constraints. Overall, the data underscores that sustainable livelihood security is not determined by isolated improvements in individual indicators but by the synergistic interaction of economic viability, ecological sustainability, and social inclusiveness








	
	Economic Efficiency Index
	Ecological Security Index
	Social Equity Index

	Name of the state
	Average wage rate of agricultural labourers (₹)
	Rural Unemployment (%)
	State Agri-export share (%)
	Agriculture GVA in GSDP (%)
	Poverty rate (%)
	HH Income diversification (%)
	Forest cover (%) 
	Cropping intensity index (%)
	Livestock density Index
	Irrigation intensity (%) 
	Ground water extraction 
	Per Capita Carbon emission in MMT
	Population growth index (%)
	Rural literacy rate (%)
	Road Density per 1000 Sq. Km - Rural Roads
	school dropout rate (%)
	Rural internet subscribers per 100 population
	Rural Sex ratio/1000 Male

	Andaman & Nicobar
	300.00
	6.90
	0.03
	10.24
	1.63
	30.00
	86.93
	327.20
	12.00
	113.33
	2.08
	0.10
	5.20
	90.60
	73.90
	5.40
	88.52
	914.00

	Andhra Pradesh
	463.20
	3.80
	10.01
	29.58
	4.19
	72.00
	22.87
	121.30
	28.70
	125.66
	29.83
	2.70
	8.30
	67.50
	657.47
	15.50
	47.99
	1045.00

	Arunachal Pradesh
	343.20
	5.40
	0.05
	20.00
	10.05
	18.00
	61.55
	132.90
	4.10
	100.00
	0.39
	0.60
	10.00
	82.90
	308.47
	18.30
	39.40
	995.00

	Assam
	384.80
	3.60
	0.88
	19.22
	14.47
	23.00
	34.21
	144.90
	139.10
	131.34
	12.61
	1.80
	7.80
	86.20
	4749.11
	17.50
	33.66
	964.00

	Bihar
	362.80
	3.30
	3.87
	18.03
	26.59
	35.00
	7.90
	145.50
	163.50
	184.33
	45.54
	2.10
	15.00
	73.30
	2755.93
	6.90
	27.58
	1090.00

	Chhattisgarh
	265.80
	1.60
	1.82
	16.80
	11.71
	78.00
	44.25
	121.30
	73.90
	123.00
	47.32
	3.60
	9.20
	76.60
	418.48
	15.30
	32.75
	1015.00

	Goa
	480.30
	7.10
	0.03
	5.40
	0.37
	34.00
	34.33
	120.90
	10.30
	123.08
	22.91
	1.50
	4.30
	92.80
	4336.69
	9.30
	174.98
	1027.00

	Gujrat
	280.80
	0.50
	3.48
	12.98
	9.03
	29.00
	11.14
	111.80
	49.10
	167.34
	54.21
	4.20
	10.10
	79.60
	675.01
	16.90
	44.93
	965.00

	Haryana
	499.20
	3.60
	4.76
	15.85
	5.30
	41.00
	3.53
	184.80
	43.60
	196.59
	135.96
	2.90
	10.30
	81.30
	158.93
	6.60
	46.21
	926.00

	Himachal Pradesh
	516.00
	3.20
	0.26
	11.80
	3.88
	54.00
	68.16
	169.20
	32.80
	181.82
	35.48
	1.60
	4.60
	88.10
	952.57
	6.20
	56.79
	1040.00

	Jammu and Kashmir
	589.80
	3.50
	0.41
	15.85
	2.81
	33.00
	9.09
	153.70
	11.40
	152.09
	22.28
	1.30
	6.70
	84.10
	340.56
	12.90
	42.57
	938.00

	Jharkhand
	350.50
	0.80
	0.82
	12.42
	23.34
	46.00
	31.51
	130.70
	140.80
	111.56
	31.43
	3.80
	10.70
	74.30
	555.93
	3.50
	32.28
	1050.00

	Karnataka
	454.30
	2.50
	6.14
	8.76
	5.67
	27.00
	19.96
	120.00
	44.20
	130.40
	68.44
	2.60
	8.30
	78.10
	1147.76
	18.30
	49.25
	1034.00

	Kerala
	868.70
	4.60
	1.21
	7.64
	0.48
	59.00
	29.66
	129.90
	34.50
	126.43
	53.78
	0.50
	5.20
	94.20
	4852.19
	4.80
	160.19
	1121.00

	Madhya Pradesh
	256.40
	0.60
	6.01
	32.25
	15.01
	69.00
	30.72
	156.50
	60.80
	143.04
	58.40
	2.00
	11.40
	71.60
	753.75
	16.30
	28.06
	970.00

	Maharashtra
	343.20
	2.80
	8.69
	10.66
	5.48
	46.00
	20.13
	136.50
	45.50
	160.98
	52.99
	3.20
	8.10
	83.20
	1385.47
	11.50
	47.67
	966.00

	Manipur
	350.60
	4.70
	0.12
	16.60
	5.37
	27.00
	78.01
	100.00
	10.10
	100.00
	8.00
	1.10
	7.70
	90.90
	1134.90
	9.10
	39.17
	1066.00

	Meghalaya
	334.50
	3.70
	0.10
	15.45
	25.46
	85.00
	42.39
	123.30
	40.30
	110.48
	4.60
	1.00
	7.40
	93.60
	1450.66
	17.40
	43.82
	1039.00

	Mizoram
	400.80
	1.50
	0.04
	16.19
	3.77
	71.00
	35.48
	130.20
	2.40
	166.67
	3.95
	0.70
	4.80
	98.10
	562.09
	17.40
	82.44
	1018.00

	Nagaland
	360.7
	5.50
	0.08
	24.89
	11.76
	98.00
	52.07
	131.20
	4.70
	103.39
	4.72
	0.80
	7.70
	95.00
	1691.21
	12.10
	72.02
	1007.00

	Odisha
	368.70
	2.90
	2.32
	15.14
	11.07
	64.00
	39.31
	114.40
	63.60
	126.77
	48.23
	3.50
	6.10
	76.90
	1457.36
	15.00
	39.45
	1063.00

	Puducherry
	460.70
	0.10
	0.02
	3.96
	0.58
	60.00
	2.65
	170.80
	5.60
	156.25
	75.91
	0.40
	6.00
	90.20
	5623.03
	5.00
	49.91
	1112.00

	Punjab
	520.90
	5.10
	4.49
	21.07
	4.35
	22.00
	6.12
	190.30
	50.30
	187.95
	156.87
	2.80
	6.70
	81.10
	2076.26
	6.20
	48.29
	938.00

	Rajasthan
	407.40
	3.50
	3.86
	26.54
	10.77
	66.00
	9.60
	138.80
	40.70
	135.75
	149.87
	2.40
	14.40
	72.50
	644.00
	7.70
	36.01
	1009.00

	Sikkim
	404.90
	2.70
	0.02
	6.02
	2.10
	80.00
	82.31
	177.00
	2.40
	100.00
	5.85
	1.20
	12.40
	82.20
	1204.95
	11.40
	104.35
	990.00

	Tamil Nadu
	573.20
	3.50
	9.18
	9.85
	1.43
	83.00
	17.83
	125.70
	73.20
	132.86
	74.26
	2.50
	5.50
	81.20
	1308.98
	8.50
	43.57
	1088.00

	Telangana
	475.20
	3.70
	7.60
	13.29
	3.76
	67.00
	24.69
	117.20
	37.80
	168.70
	45.91
	2.30
	9.90
	69.90
	657.47
	13.20
	57.40
	1049.00

	Tripura
	379.80
	1.60
	0.24
	39.82
	11.49
	94.00
	60.03
	190.10
	70.50
	130.00
	9.48
	0.90
	7.70
	92.80
	3837.12
	11.30
	36.69
	1011.00

	Uttar Pradesh
	354.80
	2.60
	15.11
	7.25
	17.40
	63.00
	7.24
	159.10
	78.90
	180.53
	70.45
	2.20
	14.60
	76.50
	1060.80
	7.00
	29.19
	1017.00

	Uttarakhand
	388.50
	4.80
	0.62
	21.79
	6.91
	80.00
	71.05
	155.00
	34.60
	175.81
	53.54
	1.70
	9.50
	82.20
	837.75
	4.60
	54.79
	1016.00

	West Bengal
	347.20
	2.30
	7.69
	18.59
	8.60
	48.00
	13.39
	188.50
	215.00
	196.67
	45.63
	1.90
	5.20
	80.30
	1774.58
	20.00
	35.05
	1049.00



	State
	Average wage rate of agricultural labourers
	Rural Unemployment
	State Agri-export share
	Agriculture GVA in GSDP
	Poverty rate
	HH Income diversification (%)
	W*EEI

	Andaman and Nicobar
	0.07
	0.03
	0.00
	0.18
	0.95
	0.23
	0.10

	Andhra Pradesh
	0.34
	0.47
	0.66
	0.71
	0.85
	0.75
	0.24

	Arunachal Pradesh
	0.14
	0.24
	0.00
	0.45
	0.63
	0.08
	0.10

	Assam
	0.21
	0.50
	0.06
	0.43
	0.46
	0.14
	0.14

	Bihar
	0.17
	0.54
	0.26
	0.39
	0.00
	0.29
	0.15

	Chhattisgarh
	0.02
	0.79
	0.12
	0.36
	0.57
	0.83
	0.11

	Goa
	0.37
	0.00
	0.00
	0.04
	1.00
	0.28
	0.08

	Gujrat
	0.04
	0.94
	0.23
	0.25
	0.67
	0.21
	0.08

	Haryana
	0.40
	0.50
	0.31
	0.33
	0.81
	0.36
	0.23

	Himachal Pradesh
	0.42
	0.56
	0.02
	0.22
	0.87
	0.53
	0.15

	Jammu and Kashmir
	0.54
	0.51
	0.03
	0.33
	0.91
	0.26
	0.13

	Jharkhand
	0.15
	0.90
	0.05
	0.24
	0.12
	0.43
	0.12

	Karnataka
	0.32
	0.66
	0.27
	0.13
	0.80
	0.19
	0.12

	Kerala
	1.00
	0.36
	0.08
	0.10
	1.00
	0.59
	0.07

	Mahya Pradesh
	0.00
	0.93
	0.40
	0.79
	0.44
	0.71
	0.07

	Maharashtra
	0.14
	0.61
	0.57
	0.19
	0.81
	0.43
	0.12

	Manipur
	0.15
	0.34
	0.01
	0.35
	0.81
	0.19
	0.13

	Meghalaya
	0.13
	0.49
	0.01
	0.32
	0.04
	0.91
	0.11

	Mizoram
	0.24
	0.80
	0.00
	0.34
	0.87
	0.74
	0.19

	Nagaland
	0.17
	0.23
	0.00
	0.58
	0.57
	1.08
	0.13

	Odisha
	0.18
	0.60
	0.15
	0.31
	0.59
	0.65
	0.15

	Puducherry
	0.33
	1.00
	0.00
	0.00
	0.99
	0.60
	0.13

	Punjab
	0.43
	0.29
	0.30
	0.48
	0.85
	0.13
	0.17

	Rajasthan
	0.25
	0.51
	0.25
	0.63
	0.60
	0.68
	0.18

	Sikkim
	0.24
	0.63
	0.00
	0.06
	0.93
	0.85
	0.12

	Tamil Nadu
	0.52
	0.51
	0.61
	0.16
	0.96
	0.89
	0.19

	Telangana
	0.36
	0.49
	0.50
	0.26
	0.87
	0.69
	0.19

	Tripura
	0.20
	0.79
	0.01
	1.00
	0.58
	1.03
	0.15

	Uttar Pradesh
	0.16
	0.64
	1.00
	0.09
	0.35
	0.64
	0.14

	Uttarakhand
	0.22
	0.33
	0.04
	0.50
	0.75
	0.85
	0.15

	West Bengal
	0.15
	0.69
	0.51
	0.27
	0.69
	0.45
	0.16


4.2 The Component-wise Determination of Sustainable Livelihood Security index 
Table 3 Economic Efficiency Index across Indian States
table presents a detailed decomposition of the weighted Economic Security Index (W*ESI) across Indian states using six core indicators—average agricultural wage rate, rural unemployment, agricultural export share, agriculture’s contribution to GSDP, poverty incidence, and household income diversification—thereby offering a multidimensional view of rural economic security. States recording higher W*ESI values, such as Andhra Pradesh (0.24), Haryana (0.23), Punjab (0.17), Rajasthan (0.18), Tamil Nadu (0.19), Telangana (0.19), and Mizoram (0.19), demonstrate relatively stronger economic security driven by a combination of higher agricultural wages, diversified household income sources, and greater integration with agricultural markets. In particular, Andhra Pradesh’s leading position reflects its strong Agri-export orientation and substantial agricultural contribution to state income, while Haryana and Punjab benefit from relatively higher wage levels and lower poverty incidence. In contrast, states such as Kerala (0.07), Madhya Pradesh (0.07), Gujarat (0.08), Goa (0.08), and Andaman and Nicobar Islands (0.10) record lower WESI values, indicating structural economic vulnerabilities despite strengths in select indicators. Kerala’s low WESI, for instance, reflects limited dependence on agriculture and weaker Agri-export performance despite high wages and low poverty, underscoring that economic security in agrarian terms does not necessarily align with overall human development. Similarly, Madhya Pradesh and Gujarat exhibit relatively high agricultural output or export potential but are constrained by high rural unemployment and uneven income diversification. The table also reveals that household income diversification and rural employment conditions emerge as critical differentiators of economic security, as states with diversified livelihood portfolios consistently outperform those reliant on narrow agricultural income bases. Overall, the results highlight that economic security in rural India is shaped not merely by agricultural output or wages, but by the interaction of employment stability, market integration, poverty reduction, and livelihood diversification, reinforcing the need for integrated rural economic policies rather than sector-specific interventions.


Table 4 : Ecological Security Index across Indian States
	
	Forest cover 
	Cropping Intensity index
	Livestock density index
	Irrigation Intensity 
	Ground water extraction 

	Andaman & Nicobar
	1.00
	0.14
	0.99
	1.00
	0.92

	Andhra Pradesh
	0.09
	0.26
	0.81
	0.37
	0.63

	Arunachal Pradesh
	0.14
	0.00
	1.00
	0.88
	0.47

	Assam
	0.20
	0.32
	0.92
	0.59
	0.67

	Bihar
	0.20
	0.86
	0.71
	0.51
	0.00

	Chhattisgarh
	0.09
	0.24
	0.70
	0.15
	0.54

	Goa
	0.09
	0.24
	0.86
	0.66
	1.00

	Gujrat
	0.05
	0.69
	0.66
	0.00
	0.46

	Haryana
	0.37
	0.99
	0.13
	0.32
	0.44

	Himachal Pradesh
	0.30
	0.84
	0.78
	0.63
	0.97

	Jammu and Kashmir
	0.24
	0.53
	0.86
	0.71
	0.78

	Jharkhand
	0.14
	0.12
	0.80
	0.10
	0.40

	Karnataka
	0.09
	0.31
	0.57
	0.39
	0.63

	Kerala
	0.13
	0.27
	0.66
	0.90
	0.92

	Mahya Pradesh
	0.25
	0.44
	0.63
	0.54
	0.34

	Maharashtra
	0.16
	0.62
	0.66
	0.24
	0.64

	Manipur
	0.00
	0.00
	0.95
	0.76
	0.68

	Meghalaya
	0.10
	0.11
	0.97
	0.78
	0.71

	Mizoram
	0.13
	0.68
	0.98
	0.85
	0.95

	Nagaland
	0.14
	0.03
	0.97
	0.83
	0.68

	Odisha
	0.06
	0.27
	0.69
	0.17
	0.83

	Puducherry
	0.31
	0.58
	0.52
	0.93
	0.84

	Punjab
	0.40
	0.90
	0.00
	0.34
	0.78

	Rajasthan
	0.17
	0.37
	0.04
	0.44
	0.06

	Sikkim
	0.34
	0.00
	0.97
	0.73
	0.24

	Tamil Nadu
	0.11
	0.34
	0.53
	0.41
	0.89

	Telangana
	0.08
	0.70
	0.71
	0.46
	0.48

	Tripura
	0.40
	0.31
	0.94
	0.80
	0.68

	Uttar Pradesh
	0.26
	0.82
	0.55
	0.49
	0.04

	Uttarakhand
	0.24
	0.78
	0.66
	0.61
	0.51

	West Bengal
	0.39
	0.99
	0.71
	0.56
	0.92



The table provides a detailed state-wise assessment of the Ecological Security Index (W*ESI) derived from seven critical ecological and resource-use indicators, namely forest cover, cropping intensity, livestock density, irrigation intensity, groundwater extraction, per capita carbon emissions, and population growth pressure. The results reveal substantial inter-state variation in ecological security, reflecting differences in natural endowments, resource-use intensity, and demographic pressure. States such as Andaman and Nicobar Islands (0.92), Kerala (0.83), Mizoram (0.81), Puducherry (0.78), Goa (0.66), Himachal Pradesh (0.62), and Nagaland (0.57) emerge as ecologically secure, largely due to higher forest cover, lower groundwater stress, relatively lower carbon emission intensity, and controlled population growth. In contrast, Bihar, Gujarat, Rajasthan, Uttar Pradesh, and Jharkhand record very low W*ESI values, indicating ecological vulnerability arising from limited forest cover, high pressure on land and water resources, intensive irrigation practices, and adverse population dynamics. The table further highlights that forest cover and groundwater extraction act as dominant drivers of ecological security, with forest-rich and groundwater-stressed states exhibiting starkly different outcomes. Interestingly, some agriculturally intensive states with high irrigation and cropping intensity, such as Punjab and Haryana, record only moderate ecological security due to excessive groundwater extraction and higher carbon emissions, illustrating the trade-off between agricultural intensification and ecological sustainability. North Eastern and hill states generally display better ecological outcomes owing to favourable natural resource bases and lower anthropogenic pressure, whereas densely populated plains and arid regions face compounded ecological stress. Overall, the findings underscore that ecological security is not solely dependent on agricultural productivity but is critically shaped by resource conservation, sustainable water use, and demographic balance, reinforcing the need for region-specific ecological management strategies

Table 5: Social Equity Index across Indian States
	NAME OF THE STATE
	Rural literacy rate
	Road Density per 1000 Sq. Km - Rural Roads
	School dropout rate
	Rural internet subscribers per 100 population
	Rural Sex ratio
	W*SSI

	Andaman and Nicobar
	0.75
	0.00
	0.88
	0.27
	0.00
	0.13

	Andhra Pradesh
	0.00
	0.11
	0.27
	0.14
	0.63
	0.06

	Arunachal Pradesh
	0.50
	0.04
	0.10
	0.08
	0.39
	0.10

	Assam
	0.61
	0.84
	0.15
	0.04
	0.24
	0.10

	Bihar
	0.19
	0.48
	0.79
	0.00
	0.85
	0.12

	Chhattisgarh
	0.30
	0.06
	0.28
	0.04
	0.49
	0.08

	Goa
	0.83
	0.77
	0.65
	1.00
	0.55
	0.48

	Gujrat
	0.40
	0.11
	0.19
	0.12
	0.25
	0.11

	Haryana
	0.45
	0.02
	0.81
	0.13
	0.06
	0.08

	Himachal Pradesh
	0.67
	0.16
	0.84
	0.20
	0.61
	0.16

	Jammu and Kashmir
	0.54
	0.05
	0.43
	0.10
	0.12
	0.11

	Jharkhand
	0.22
	0.09
	1.00
	0.03
	0.66
	0.10

	Karnataka
	0.35
	0.19
	0.10
	0.15
	0.58
	0.10

	Kerala
	0.87
	0.86
	0.92
	0.90
	1.00
	0.70

	Mahya Pradesh
	0.13
	0.12
	0.22
	0.00
	0.27
	0.05

	Maharashtra
	0.51
	0.24
	0.52
	0.14
	0.25
	0.11

	Manipur
	0.76
	0.19
	0.66
	0.08
	0.73
	0.16

	Meghalaya
	0.85
	0.25
	0.16
	0.11
	0.60
	0.13

	Mizoram
	1.00
	0.09
	0.16
	0.37
	0.50
	0.14

	Nagaland
	0.90
	0.29
	0.48
	0.30
	0.45
	0.20

	Odisha
	0.31
	0.25
	0.30
	0.08
	0.72
	0.10

	Puducherry
	0.74
	1.00
	0.91
	0.15
	0.96
	0.25

	Punjab
	0.44
	0.36
	0.84
	0.14
	0.12
	0.13

	Rajasthan
	0.16
	0.10
	0.75
	0.06
	0.46
	0.07

	Sikkim
	0.48
	0.20
	0.52
	0.52
	0.37
	0.30

	Tamil Nadu
	0.45
	0.22
	0.70
	0.11
	0.84
	0.13

	Telangana
	0.08
	0.11
	0.27
	0.20
	0.65
	0.09

	Tripura
	0.83
	0.68
	0.53
	0.06
	0.47
	0.16

	Uttar Pradesh
	0.29
	0.18
	0.79
	0.01
	0.50
	0.11

	Uttarakhand
	0.48
	0.14
	0.93
	0.18
	0.49
	0.13

	West Bengal
	0.42
	0.31
	0.00
	0.05
	0.65
	0.06



The table presents a state-wise evaluation of the Social Equity Index (W*SSI) based on key social development indicators, namely rural literacy rate, rural road density, school dropout rate, rural internet penetration, and rural sex ratio. The results reveal wide inter-state disparities in social Equity, reflecting differences in human capital formation, infrastructure access, digital inclusion, and gender balance. Kerala (W*SSI = 0.70) emerges as the most socially secure state, exhibiting consistently high performance across all indicators, particularly literacy, road connectivity, internet access, and sex ratio, underscoring the cumulative impact of long-term investments in social infrastructure. Goa (0.48) and Sikkim (0.30) also demonstrate relatively strong social Equity outcomes, supported by better educational attainment, infrastructure access, and demographic balance. States such as Nagaland, Puducherry, Himachal Pradesh, Manipur, Tripura, and Meghalaya occupy the next tier, reflecting moderate to high social Equity driven by literacy gains and improved connectivity, though constrained by uneven digital access or school retention.
In contrast, several states—including Madhya Pradesh (0.05), Andhra Pradesh (0.06), West Bengal (0.06), Rajasthan (0.07), Haryana (0.08), and Telangana (0.09)—record lower W*SSI values, indicating persistent social vulnerabilities arising from low rural literacy, higher school dropout rates, inadequate rural infrastructure, and imbalanced sex ratios. The table also highlights that high literacy alone is insufficient to ensure social Equity, as states with moderate literacy but weak infrastructure and digital access continue to lag. Overall, the findings emphasize that social Equity is a multidimensional construct shaped by the combined effects of education, physical and digital connectivity, and gender equity, and that sustained improvements in rural livelihoods require simultaneous strengthening of these social foundations rather than isolated sectoral interventions.

Table 6 : Indices of Sustainable Livelihood Security (SLS) and component indicators of states of India
	STATE
	EEI
	ESI
	SSI
	SLSI
	RANK

	Kerala
	0.07
	0.09
	0.70
	0.27
	1

	Goa
	0.08
	0.14
	0.48
	0.23
	2

	Sikkim
	0.12
	0.11
	0.30
	0.17
	3

	Puducherry
	0.13
	0.14
	0.25
	0.17
	4

	Tripura
	0.15
	0.21
	0.16
	0.17
	5

	Himachal Pradesh
	0.15
	0.21
	0.16
	0.17
	6

	Mizoram
	0.19
	0.17
	0.14
	0.17
	7

	Uttarakhand
	0.15
	0.20
	0.13
	0.16
	8

	Tamil Nadu
	0.19
	0.14
	0.13
	0.15
	9

	Andaman and Nicobar
	0.10
	0.22
	0.13
	0.15
	10

	Nagaland
	0.13
	0.12
	0.20
	0.15
	11

	Assam
	0.14
	0.18
	0.10
	0.14
	12

	Punjab
	0.17
	0.11
	0.13
	0.14
	13

	Manipur
	0.13
	0.11
	0.16
	0.13
	14

	Telangana
	0.19
	0.12
	0.09
	0.13
	15

	Bihar
	0.15
	0.12
	0.12
	0.13
	16

	Andhra Pradesh
	0.24
	0.09
	0.06
	0.13
	17

	Meghalaya
	0.11
	0.14
	0.13
	0.13
	18

	Uttar Pradesh
	0.14
	0.12
	0.11
	0.12
	19

	Jammu and Kashmir
	0.13
	0.13
	0.11
	0.12
	20

	Jharkhand
	0.12
	0.14
	0.10
	0.12
	21

	Odisha
	0.15
	0.10
	0.10
	0.12
	22

	West Bengal
	0.16
	0.12
	0.06
	0.11
	23

	Karnataka
	0.12
	0.12
	0.10
	0.11
	24

	Maharashtra
	0.12
	0.10
	0.11
	0.11
	25

	Rajasthan
	0.18
	0.08
	0.07
	0.11
	26

	Chhattisgarh
	0.11
	0.11
	0.08
	0.10
	27

	Arunachal Pradesh
	0.10
	0.10
	0.10
	0.10
	28

	Gujrat
	0.08
	0.07
	0.11
	0.09
	29

	Madhya Pradesh
	0.07
	0.10
	0.05
	0.08
	30


ESI, Ecological security indicators; EEI, Economic efficiency indicators; SEI, Social equity indicators; and SLSI, Sustainable Livelihood Security Index (SLSI).
The Sustainable Livelihood Security Index (SLSI) for the year 2026 with its three component indices for different states of India are presented in Table 1. The state-wise Sustainable Livelihood Security Index (SLSI) reveals considerable inter-state variation, reflecting differential performance across economic, ecological, and social dimensions. Kerala emerges as the clear forerunner, securing the first rank with the highest SLSI score of 0.27, driven primarily by its exceptionally strong social Equity index (SSI = 0.70) and relatively balanced economic and ecological indicators. This underscores the pivotal role of social infrastructure, human development, and welfare orientation in strengthening overall livelihood security. Kerala is followed by Goa (SLSI = 0.23), which ranks second, supported by a comparatively higher ecological security index (ESI = 0.14) and stable economic conditions. The next cluster of high-performing states—Sikkim, Puducherry, Tripura, Himachal Pradesh, and Mizoram—record similar SLSI scores around 0.17, indicating relatively secure livelihoods anchored in ecological stability and moderate social development, despite smaller economic bases. These states can be regarded as emerging forerunners, demonstrating that ecological resilience and social cohesion can partially compensate for limited economic scale. The middle-ranking states, including Tamil Nadu (0.15), Assam (0.14), Punjab (0.14), Telangana (0.13), Bihar (0.13), and Andhra Pradesh (0.13), exhibit moderate livelihood security, where gains in economic efficiency are often offset by weaker social or ecological performance. For instance, Andhra Pradesh shows a relatively high EEI (0.24) but lower SSI (0.06), highlighting the imbalance between economic growth and social Equity. At the lower end of the spectrum lie the followers, such as Gujarat (0.09), Madhya Pradesh (0.08), Arunachal Pradesh (0.10), Chhattisgarh (0.10), and Rajasthan (0.11), characterized by persistently low SLSI scores due to weak social Equity and limited ecological or economic resilience. Overall, the results emphasize that states with balanced progress across social, ecological, and economic dimensions outperform those relying on economic growth alone, reinforcing the multidimensional nature of sustainable livelihood security.
	NAME OF THE STATE
	STATE CODE
	ECONOMIC INDICATOR
	ECOLOGICAL INDICATOR
	SOCIAL INDICATOR
	
	

	
	
	W*EEI
	RANK
	W*ESI
	RANK
	W*SSI
	RANK
	W*SLSI
	RANK

	Himachal Pradesh
	1
	0.15
	12
	0.21
	3
	0.16
	6
	0.17
	6

	Jammu and Kashmir
	1
	0.13
	18
	0.13
	12
	0.11
	19
	0.12
	20

	Punjab
	1
	0.17
	6
	0.11
	20
	0.13
	13
	0.14
	13

	Rajasthan
	1
	0.18
	5
	0.08
	29
	0.07
	27
	0.11
	26

	Chhattisgarh
	2
	0.11
	24
	0.11
	21
	0.08
	26
	0.10
	27

	Mahya Pradesh
	2
	0.07
	29
	0.10
	23
	0.05
	30
	0.08
	30

	Uttar Pradesh
	2
	0.14
	14
	0.12
	17
	0.11
	18
	0.12
	19

	Uttarakhand
	2
	0.15
	9
	0.20
	4
	0.13
	14
	0.16
	8

	Bihar
	3
	0.15
	8
	0.12
	15
	0.12
	15
	0.13
	16

	Jharkhand
	3
	0.12
	19
	0.14
	9
	0.10
	20
	0.12
	21

	Odisha
	3
	0.15
	10
	0.10
	24
	0.10
	21
	0.12
	22

	Sikkim
	3
	0.12
	21
	0.11
	22
	0.30
	3
	0.17
	3

	West Bengal
	3
	0.16
	7
	0.12
	18
	0.06
	29
	0.11
	23

	Goa
	4
	0.08
	28
	0.14
	11
	0.48
	2
	0.23
	2

	Gujrat
	4
	0.08
	27
	0.07
	30
	0.11
	16
	0.09
	29

	Maharashtra
	4
	0.12
	20
	0.10
	26
	0.11
	17
	0.11
	25

	Andaman and Nicobar
	5
	0.10
	26
	0.22
	1
	0.13
	11
	0.15
	10

	Andhra Pradesh
	5
	0.24
	1
	0.09
	28
	0.06
	28
	0.13
	17

	Karnataka
	5
	0.12
	22
	0.12
	16
	0.10
	22
	0.11
	24

	Kerala
	5
	0.07
	30
	0.09
	27
	0.70
	1
	0.27
	1

	Puducherry
	5
	0.13
	16
	0.14
	8
	0.25
	4
	0.17
	4

	Tamil Nadu
	5
	0.19
	2
	0.14
	10
	0.13
	12
	0.15
	9

	Telangana
	5
	0.19
	3
	0.12
	13
	0.09
	25
	0.13
	15

	Arunachal Pradesh
	6
	0.10
	25
	0.10
	25
	0.10
	24
	0.10
	28

	Assam
	6
	0.14
	13
	0.18
	5
	0.10
	23
	0.14
	12

	Manipur
	6
	0.13
	17
	0.11
	19
	0.16
	8
	0.13
	14

	Meghalaya
	6
	0.11
	23
	0.14
	7
	0.13
	10
	0.13
	18

	Mizoram
	6
	0.19
	4
	0.17
	6
	0.14
	9
	0.17
	7

	Nagaland
	6
	0.13
	15
	0.12
	14
	0.20
	5
	0.15
	11

	Tripura
	6
	0.15
	11
	0.21
	2
	0.16
	7
	0.17
	5


Table 7- Zonal wise Multidimensional Performance of Indian States in Sustainable Livelihood Security
Code 1 – Northern Zone, Code 2 – Central Zone, Code 3 – Eastern Zone, Code 4 – Western Zone, Code 5 – Southern Zone, and Code 6 – North Eastern Zone (classified separately for analytical convenience in the present study).
The weighted index values and corresponding ranks presented in the table provide a nuanced understanding of how economic efficiency, ecological security, and social Equity interact to shape overall sustainable livelihood security across states and zones. A key insight emerging from the analysis is the presence of component dominance and compensation effects, wherein strong performance in one-dimension offsets weaknesses in others. Kerala stands as the most prominent example, ranking first in SLSI (0.27) despite ranking last in economic efficiency and near the bottom in ecological security, owing to its exceptionally high social Equity score (SSI = 0.70), which overwhelmingly compensates for deficits in other components. Similar, though less pronounced, patterns are observed in Goa and Sikkim, where strong social and ecological indicators elevate their composite livelihood security despite modest economic performance. Conversely, several states exhibit rank reversals, where high economic efficiency fails to translate into higher livelihood security; Andhra Pradesh ranks first in EEI but falls to the middle of the SLSI ranking due to weak social and ecological indicators, underscoring the limitations of growth-centric development strategies. The table also reveals a structural disadvantage for states in the Central and parts of the Eastern Zones, such as Madhya Pradesh, Chhattisgarh, Bihar, and Odisha, which consistently occupy lower ranks across multiple components, resulting in persistently low SLSI values. In contrast, hill and North Eastern states—namely Mizoram, Tripura, Nagaland, and Himachal Pradesh—demonstrate relatively higher composite scores through balanced or ecology-driven livelihoods, despite limited economic scale. Zone-wise, the Southern Zone displays internal diversity, with Kerala and Tamil Nadu performing relatively well while Andhra Pradesh and Telangana lag due to social Equity constraints. Overall, the table highlights that sustainable livelihood security is a multidimensional outcome shaped by balance, not magnitude, and that long-term livelihood improvement requires simultaneous strengthening of social protection systems, ecological resilience, and economic opportunities rather than isolated gains in any single domain.
he Northern Zone (Code 1) exhibits mixed performance, with Himachal Pradesh achieving relatively higher livelihood security due to strong ecological and social indicators, while Rajasthan and Jammu and Kashmir lag because of weaker ecological and social performance. The Central Zone (Code 2) records comparatively lower livelihood security overall, as states such as Madhya Pradesh and Chhattisgarh consistently rank low across all three components, indicating structural constraints in economic efficiency and social Equity. In the Eastern Zone (Code 3), Sikkim emerges as a clear outperformer driven by a strong social Equity index, whereas Bihar, Jharkhand, Odisha, and West Bengal display moderate to low livelihood security due to limited social and ecological resilience. The Western Zone (Code 4) shows internal divergence, with Goa achieving high livelihood security supported by strong social indicators, in contrast to Gujarat and Maharashtra, which remain in the lower and middle ranks. The Southern Zone (Code 5) demonstrates relatively better performance overall, led by Kerala and followed by Tamil Nadu and Puducherry, reflecting stronger social development outcomes, while Andhra Pradesh and Telangana exhibit moderate livelihood security due to imbalances across components. The North Eastern Zone (Code 6) performs comparatively well on average, with states such as Tripura, Mizoram, and Nagaland recording higher composite scores supported by ecological stability and social cohesion, whereas Arunachal Pradesh remains at the lower end due to balanced but modest performance across all dimensions.
	Zones
	 W*SLSI

	 Zone-I
	0.13

	Zone-II
	0.11

	Zone-III
	0.13

	Zone-IV
	0.14

	Zone-V
	0.18

	Zone-VI
	0.14


 Table 8 Comparative Zonal Performance in Sustainable Livelihood Security

The zonal averages of the weighted Sustainable Livelihood Security Index (WSLSI) indicate distinct regional differences in livelihood security across India. The Southern Zone (Zone-V) records the highest average WSLSI (0.18), reflecting relatively stronger livelihood security supported by better social infrastructure and balanced development across economic and ecological dimensions. The Western Zone (Zone-IV) and the North Eastern Zone (Zone-VI) follow with moderate average WSLSI values (0.14), though these outcomes arise from different structural conditions, with the former influenced by uneven development and the latter supported by ecological stability and social cohesion. The Northern Zone (Zone-I) and Eastern Zone (Zone-III) display similar moderate levels of livelihood security (0.13), indicating partial progress constrained by uneven performance across the constituent dimensions. The Central Zone (Zone-II) registers the lowest average WSLSI (0.11), highlighting persistent livelihood vulnerabilities associated with weaker social Equity and ecological stress. Overall, the zonal pattern underscores that higher livelihood security is associated with balanced advancement across social, economic, and ecological dimensions rather than reliance on any single component
Figure 1: Zonal Livelihood Security Profile in Radar Chart 
The radar chart illustrates the comparative performance of different zones in terms of the weighted Sustainable Livelihood Security Index (W*SLSI). The chart clearly highlights inter-zonal contrasts, with the Southern Zone exhibiting the widest spread, indicating relatively stronger livelihood security compared to other zones. The Western and North Eastern Zones display moderate and comparable coverage, reflecting intermediate levels of livelihood security. The Northern and Eastern Zones show similar, more compact profiles, suggesting moderate but constrained performance. In contrast, the Central Zone occupies the smallest area in the radar chart, indicating comparatively lower livelihood security. Overall, the radar visualization effectively captures the relative strength and weakness of zones, reinforcing that livelihood security varies substantially across regions and is influenced by the combined effect of economic, ecological, and social dimensions
Table 9 State-level Variation in Sustainable Livelihood Security
	Sl. No.
	Aspirant state 
	W*SLSI

	1
	Gujrat
	0.09

	2
	Arunachal Pradesh
	0.10

	3
	Mahya Pradesh
	0.11

	4
	Rajasthan
	0.11

	5
	Karnataka
	0.11

	6
	Chhattisgarh
	0.12

	7
	Jammu and Kashmir
	0.12

	8
	Jharkhand
	0.12

	
	Achiever states

	9
	Bihar
	0.13

	10
	Haryana
	0.13

	11
	Punjab
	0.13

	12
	Odisha
	0.13

	13
	Assam
	0.13

	14
	Maharashtra
	0.13

	15
	Meghalaya
	0.14

	16
	Uttar Pradesh
	0.14

	17
	Telangana
	0.14

	18
	Manipur
	0.14

	19
	Sikkim
	0.15

	20
	Andhra Pradesh
	0.15

	21
	Andaman & Nicobar
	0.15

	22
	Nagaland
	0.16

	23
	Tamil Nadu
	0.16

	
	High Performer states

	24
	Uttarakhand
	0.17

	25
	West Bengal
	0.17

	26
	Mizoram
	0.17

	27
	Himachal Pradesh
	0.17

	28
	Goa
	0.19

	29
	Puducherry
	0.19

	30
	Tripura
	0.19

	31
	Kerala
	0.27



The classification of Indian states based on the weighted Sustainable Livelihood Security Index (W-SLSI) reveals a pronounced stratification in the spatial distribution of livelihood outcomes, reflecting deep-rooted structural and regional asymmetries. The index values, ranging from 0.09 to 0.27, indicate substantial heterogeneity in the capacity of states to sustainable and resilient rural livelihoods.
States categorized as aspirants (0.09–0.12) are predominantly characterized by fragile ecological conditions, underdeveloped infrastructure, and persistent deficits in social development. The presence of relatively industrially advanced states such as Gujarat and Karnataka within this category underscores a critical disconnect between macroeconomic growth and grassroots livelihood security. This suggests that growth trajectories in these regions may be insufficiently inclusive and inadequately aligned with ecological sustainability.
The achiever states (0.13–0.16) represent an intermediate stage of transition, where improvements in economic indicators are partially offset by lagging performance in either ecological sustainability or social equity. This group exhibits a pattern of uneven development, wherein progress in one dimension does not translate into commensurate gains across others. Such imbalances highlight the multidimensional nature of livelihood security and the limitations of sector-specific policy interventions.
In contrast, the high-performing states (0.17–0.27) demonstrate relatively balanced advancement across all three dimensions of the SLSI framework. The dominance of smaller, hill, and northeastern states within this category points to the role of ecological stewardship, lower demographic pressure, and stronger community-based institutions in sustaining livelihoods. Kerala, with a significantly higher index value (0.27), emerges as a distinct outlier, driven primarily by robust social development outcomes, including higher levels of education, healthcare access, and social equity. This reinforces the argument that human development is a critical determinant of sustainable livelihood security.
Overall, the findings highlight that sustainable livelihood security is not merely a function of economic growth but is contingent upon the synergistic interaction of ecological integrity, social inclusion, and economic efficiency. The observed disparities call for a paradigm shift in policy design—from growth-centric approaches to integrated, region-specific strategies that address structural vulnerabilities and promote balanced development. Such an approach is essential for enhancing resilience and reducing persistent inter-regional inequalities in rural India. The ranking of states based on the Sustainable Livelihood Security Index (W*SLSI) reveals clear disparities in overall livelihood security. Kerala ranks first, followed by Goa at second place, reflecting the strongest livelihood security across economic, ecological, and social dimensions. States ranked 3rd to 7th—including Sikkim, Puducherry, Tripura, Himachal Pradesh, and Mizoram—demonstrate moderate livelihood security, indicating balanced but not exceptional outcomes. Uttarakhand (8th) to Nagaland (11th) occupy the mid-tier, showing satisfactory but uneven progress. The middle-ranking states (12th–18th), such as Assam, Punjab, Manipur, Telangana, Bihar, Andhra Pradesh, and Meghalaya, indicate average livelihood security with weaknesses in one or more components. At the lower end, states ranked 19th to 30th, including Uttar Pradesh, Jammu and Kashmir, Jharkhand, Odisha, West Bengal, Karnataka, Maharashtra, Rajasthan, Chhattisgarh, Arunachal Pradesh, Gujarat, and Madhya Pradesh, reflect the weakest livelihood security, constrained by deficiencies in social, ecological, or economic dimensions. Overall, the ranks illustrate that states with consistently balanced performance across all three dimensions occupy the top positions, while those with deficits in one or more areas lag behind, highlighting the multidimensional nature of sustainable livelihood security.









Figure 2 Sustainable Livelihood Security Profile of Indian States















Table 10- Regression analysis for SLSI
	Variable
	Coefficient
	Std. Error
	t-Statistic
	p-value
	Significance

	Intercept
	-0.4117
	0.1472
	-2.7977
	0.0142
	Significant

	Average wage rate of agricultural labourers
	0.0000819
	0.0000277
	2.9544
	0.0105
	Significant

	Agriculture GVA in GSDP
	0.0008059
	0.0003426
	2.3522
	0.0338
	Significant

	HH Income diversification (%)
	0.0003085
	0.0001064
	2.9003
	0.0116
	Significant

	Cropping intensity index
	0.0002645
	0.0000940
	2.8136
	0.0138
	Significant

	Irrigation intensity
	0.0002074
	0.0000835
	2.4821
	0.0264
	Significant

	Road density (rural)
	0.00000486
	0.00000189
	2.5704
	0.0222
	Significant

	Rural internet subscribers
	0.0002829
	0.0000982
	2.8800
	0.0121
	Significant

	Rural sex ratio
	0.0002904
	0.0000760
	3.8198
	0.0019
	Highly Significant






















The multiple regression analysis revealed that the model exhibits a strong explanatory power, with an R² of 0.961 and an adjusted R² of 0.917, indicating that approximately 96.1% of the variation in the dependent variable is explained by the included predictors. The overall model is statistically significant, as confirmed by the F-statistic (F = 21.59, p < 0.001). At the 5% level of significance, several variables emerge as key determinants. The average wage rate of agricultural labourers shows a positive and statistically significant effect (β = 0.0000819, p = 0.010), suggesting that higher wages contribute positively to the outcome variable. Similarly, agriculture GVA in GSDP (β = 0.0008059, p = 0.034) significantly enhances the dependent variable, indicating the importance of agricultural sector performance. Household income diversification (β = 0.0003085, p = 0.012) also exhibits a positive and significant impact, highlighting the role of diversified income sources in improving outcomes. Among agricultural practices, cropping intensity (β = 0.0002645, p = 0.014) and irrigation intensity (β = 0.0002074, p = 0.026) are significant contributors, emphasising the importance of efficient land use and water management. Infrastructure and technological variables further play a crucial role. Road density in rural areas (β = 0.00000486, p = 0.022) and rural internet penetration (β = 0.0002829, p = 0.012) both positively influence the dependent variable, reflecting the importance of connectivity and digital access in rural development. Notably, the rural sex ratio demonstrates the strongest effect (β = 0.0002904, p = 0.002), indicating its significant socio-economic influence. Overall, the findings underscore that economic, agricultural, infrastructural, and demographic factors jointly shape the dependent variable, with particular emphasis on wage levels, agricultural productivity, diversification, and rural connectivity. The study evaluates sustainable livelihood security across Indian states using the Sustainable Livelihood Security Index (SLSI), integrating economic efficiency, ecological security, and social equity. The results reveal substantial inter-state disparities, with SLSI values ranging from 0.09 to 0.27, indicating wide variation in livelihood outcomes. The economic dimension shows pronounced inequality, particularly in agricultural wage rates, which range from ₹256.40 in Madhya Pradesh to ₹868.70 in Kerala, reflecting disparities in rural income and labour productivity. Agricultural dependence also varies widely, with agriculture contributing 39.82% to GSDP in Tripura compared to less than 5% in Goa and Puducherry, highlighting structural differences in state economies. However, higher agri-export shares, such as in Uttar Pradesh (15.11%) and Andhra Pradesh (10.01%), do not consistently translate into higher livelihood security. Ecological indicators exhibit sharp contrasts. Forest cover ranges from 3.53% in Haryana and 6.12% in Punjab to over 80% in Sikkim (82.31%) and Andaman & Nicobar (86.93%), reflecting uneven natural resource endowments. Groundwater extraction presents a critical concern, with extremely high levels in Punjab (156.87%) and Haryana (135.96%), indicating unsustainable resource use, while states such as Arunachal Pradesh (0.39%) and Mizoram (3.95%) maintain relatively low ecological stress. The social equity dimension shows strong differentiation and emerges as a key driver of livelihood outcomes. Rural literacy ranges from 67.5% in Andhra Pradesh to 98.1% in Mizoram and 94.2% in Kerala, while school dropout rates are significantly lower in high-performing states such as Kerala (4.8%). Infrastructure disparities are evident in road density, ranging from 73.90 km per 1000 sq. km in Andaman & Nicobar to over 5600 km in Puducherry, and in digital access, with Kerala recording 160.19 rural internet subscribers per 100 population. High poverty levels in states such as Bihar (26.59%) and Jharkhand (23.34%) further reflect persistent socio-economic vulnerabilities. Overall, the summary highlights that variations in livelihood security are closely linked to the uneven distribution of economic opportunities, ecological resources, and social infrastructure across states.
Conclusions
The analysis unequivocally demonstrates that sustainable livelihood security in rural India is a deeply multidimensional construct, characterized by pronounced structural imbalances and asymmetries across regions. The substantial variation in SLSI values (0.09–0.27) reflects not merely differential development outcomes, but more fundamentally, the uneven and often misaligned interactions among economic performance, ecological sustainability, and social development. A central finding of the study is the clear decoupling between economic advancement and livelihood security. States such as Punjab and Haryana, despite exhibiting high agricultural productivity, elevated wage rates, and intensive cropping systems (exceeding 180 per cent), register comparatively lower livelihood security due to acute ecological stress, particularly unsustainable groundwater extraction levels exceeding 130 per cent. In contrast, Kerala, with relatively low agricultural dependence (7.64 per cent of GSDP), achieves the highest SLSI (0.27), primarily driven by robust social indicators, including high literacy, low dropout rates, and well-developed infrastructural systems. The ecological dimension reveals critical sustainability concerns, indicating that high-input agricultural systems, particularly in northwestern regions, have led to significant resource depletion, thereby undermining long-term environmental resilience. Conversely, ecologically endowed northeastern and hill states maintain relatively higher environmental sustainability, albeit often at the cost of lower economic efficiency, highlighting an inherent trade-off between short-term productivity gains and long-term ecological stability. Importantly, the social dimension emerges as the most decisive determinant of livelihood security, with higher levels of literacy, improved infrastructure, and reduced poverty consistently associated with superior SLSI outcomes, thereby underscoring the pivotal role of human capital formation and social inclusion. Regionally, the findings delineate three distinct development trajectories: (i) northeastern and hill states characterized by strong ecological security but moderate economic performance; (ii) northern and western states marked by high economic output alongside significant ecological stress; and (iii) central and eastern states exhibiting persistent multidimensional deprivation. Taken together, the results underscore that sustainable livelihood security cannot be achieved through isolated sectoral interventions. Rather, it necessitates a coherent and integrated policy framework that simultaneously advances economic efficiency, ecological integrity, and social equity. The persistence of substantial inter-state disparities further reinforces the need for differentiated, region-specific policy strategies to ensure long-term resilience, inclusiveness, and balanced regional development.
Policy implications
The findings of the study highlight the imperative for a coherent, multidimensional, and regionally nuanced policy framework to strengthen sustainable livelihood security across states. In ecologically stressed regions such as Punjab and Haryana, characterized by excessive groundwater extraction and intensive cropping patterns, there is an urgent need to recalibrate agricultural practices through crop diversification, expansion of micro-irrigation technologies, and the introduction of regulatory and pricing mechanisms for groundwater use, thereby ensuring long-term ecological sustainability. Simultaneously, the analysis underscores the centrality of social infrastructure as a foundational determinant of livelihood security, with high-performing states demonstrating that investments in education, digital connectivity, and health systems significantly enhance human capital formation, adaptive capacity, and resilience of rural households. Furthermore, promoting livelihood diversification emerges as a critical strategy, particularly in economically vulnerable regions, where expanding non-farm employment opportunities, strengthening agro-processing systems, improving market linkages, and enhancing access to rural credit can reduce agrarian dependence and stabilize income streams. The evidence also points to pronounced regional heterogeneity, necessitating differentiated policy approaches—prioritizing infrastructure and market integration in northeastern and hill states, emphasizing resource conservation and sustainable intensification in northwestern regions, and addressing multidimensional deprivation in central and eastern states through targeted interventions in poverty alleviation, human capital development, and rural infrastructure. Addressing persistent structural inequalities through inclusive growth strategies, strengthened welfare mechanisms, and improved institutional delivery systems remains essential to ensure equitable distribution of development gains. Overall, the study advocates for an integrated and holistic policy paradigm that simultaneously advances economic efficiency, ecological integrity, and social equity, with the Sustainable Livelihood Security Index serving as a robust analytical and monitoring tool to guide evidence-based policymaking and align state-level interventions with broader sustainable development objectives.
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