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ABSTRACT 

	Background:
Rural India is characterized by significant spatial disparities in economic opportunities, social development, and ecological sustainability, which collectively influence the resilience of livelihood systems. Despite sustained economic growth, rural livelihoods continue to face challenges arising from resource degradation, infrastructural gaps, and uneven access to human and physical capital. This necessitates a multidimensional assessment framework to better understand livelihood security beyond income-based measures.
Aims:
The study aims to construct a Sustainable Livelihood Security Index (SLSI) and assess inter-state variations in livelihood security across India, while examining the relative contribution of ecological, economic, and social dimensions in shaping overall livelihood outcomes.
Study Design:
The study adopts a quantitative, index-based analytical framework using secondary data and composite index methodology.
Place and Duration of Study:
The study covers major Indian states using the most recent available secondary data from national sources.
Methodology:
The Sustainable Livelihood Security Index (SLSI) was constructed by integrating three core dimensions; ecological security, economic efficiency, and social equity. Relevant indicators under each dimension were selected based on conceptual relevance and data availability. The indicators were normalized using the min–max method and aggregated to compute dimension-specific indices. The overall SLSI was derived as the arithmetic mean of the three components. The resulting indices were used to assess inter-state disparities and examine the relative influence of each dimension on livelihood security.
Results:
The findings reveal substantial inter-state variation in livelihood security, reflecting uneven development across ecological, economic, and social dimensions. States with stronger social development indicators tend to achieve higher overall livelihood security, even when economic performance is moderate. In contrast, states with relatively high economic output often exhibit lower sustainability due to ecological stress and weaker social outcomes. The results further indicate that livelihood security is not determined by any single dimension but by the balanced interaction of all three components.
Conclusion:
The study demonstrates that sustainable livelihood security is inherently multidimensional and cannot be adequately captured through economic indicators alone. A balanced integration of ecological sustainability, economic performance, and social development is essential for improving livelihood outcomes. The index-based approach provides a robust framework for comparative analysis and contributes to a more comprehensive understanding of rural livelihood sustainability in 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 ensure durable rural well-being; what matters is whether livelihoods are economically viable, socially equitable, and ecologically resilient. It is within this triad that the concept of sustainable livelihood security assumes critical importance (Pani  & Mishra,2022).

Sustainable livelihood security extends beyond income or employment generation to encompass the capacity of households and regions to withstand shocks, maintain productive capacities, and ensure long-term well-being. In the Indian context, this security is shaped by access to natural resources, agricultural productivity, infrastructure, human capabilities, and institutional support (Beeraladinni and Patil, 2023). However, these enabling conditions are unevenly distributed, leading to pronounced inter-regional disparities—between agriculturally advanced and lagging regions, irrigated and rain-fed areas, and resource-rich and resource-constrained zones—resulting in differentiated livelihood outcomes (Jain, Sheekha and Mandal, 2022).

[bookmark: _GoBack]The Sustainable Livelihood Security Index (SLSI) provides a systematic framework to capture these multidimensional aspects by integrating ecological security, economic efficiency, and social equity into a composite measure (Erenstein, 2011; Meyer & De Jongh, 2018). Ecological security reflects the sustainability of natural resource use, economic efficiency captures productivity and income-generating capacity, and social equity represents access to essential services and infrastructure. Together, these dimensions recognise that livelihood sustainability is inherently multidimensional and region-specific (Sunitha, 2019; Beeraladinni and Patil, 2023; Ngamwong et al., 2024).

Against this backdrop, the present study undertakes a rigorous, indicator-based assessment of sustainable livelihood security across Indian states within a composite index framework. The study is structured around three specific objectives: (i) to systematically identify, standardize, and operationalize a set of economic, ecological, and social indicators relevant to the measurement of sustainable livelihood security at the state level; (ii) to construct dimension-specific composite indices—namely the Economic Efficiency Index (EEI), Ecological Security Index (ESI), and Social Equity Index (SSI)—using normalized and weighted aggregation techniques, and to evaluate inter-state disparities across these dimensions; and (iii) to analyse the relative performance and distributional patterns of states across these component indices in order to uncover structural imbalances and the underlying drivers of variation in livelihood security outcomes. Through this analytical framework, the study seeks to generate a nuanced and empirically grounded understanding of the multidimensional nature of rural livelihood sustainability in India.

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.  They 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 study adopts the Sustainable Livelihood Security Index (SLSI) framework to assess livelihood security across Indian states. The index integrates three core dimensions—ecological security, economic efficiency, and social equity—to capture the multidimensional nature of rural livelihoods. These dimensions collectively reflect the sustainability, productivity, and inclusiveness of livelihood systems.

3.2 Selection of Indicators

Relevant indicators were selected under each dimension based on conceptual relevance, data availability, and representation of regional conditions.
· Ecological Security (ESI): land use pattern, irrigation intensity, forest cover, rainfall, cropping intensity, groundwater status 
· Economic Efficiency (EEI): agricultural productivity, income indicators, wage rates, diversification 
· Social Equity (SEI): literacy rate, infrastructure access, health indicators, poverty levels 
The selected indicators collectively capture the structural drivers of livelihood security across regions.

3.3 Normalisation of Indicators

To ensure comparability across indicators with different units, the min–max normalisation technique was applied.
For positive indicators:

For negative indicators:

where represents the normalised value of the indicator for the state.

3.4 Construction of Dimension Indices

The normalised indicators were aggregated using the arithmetic mean to construct dimension-specific indices:

where , , and denote the number of indicators under ecological, economic, and social dimensions, respectively.

3.5 Computation of SLSI

The overall Sustainable Livelihood Security Index was computed as:

Equal weights were assigned to each dimension to maintain analytical neutrality and avoid subjective bias.

3.6 Inter-State Comparative Analysis

Inter-state variations in livelihood security were examined using the computed SLSI and its component indices. States were compared to identify relative performance, disparities, and structural imbalances across ecological, economic, and social dimensions.

3.7 Dimension-wise Contribution Analysis

To understand the relative influence of each dimension, the contribution of ecological security, economic efficiency, and social equity to overall livelihood security was analysed through comparative index values. This enabled identification of dominant drivers and constraints affecting SLSI across states.

4. result and discussion

4.1 Analysis of Indicators of Sustainable Livelihood Security 

Objective 1 results revealed the multidimensional assessment of sustainable livelihood security across Indian states revealed 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 (SLSI), ranging from 0.09 to 0.27, is strongly reflected in the distribution of key indicators across states.


Table 1: Parameters used in the analysis of Sustainable Livelihood Security across Indian states

































	
	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





Within the economic 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, reflecting wide disparities in rural income and labour productivity. Rural unemployment remains relatively low across most states, with extremes such as 0.10% in Puducherry and 7.10% in Goa, suggesting that open unemployment alone is not a sufficient indicator of livelihood security. The contribution of agriculture to GSDP varies significantly, from as high as 39.82% in Tripura to less than 5% in Goa and Puducherry, indicating structural differences in state economies. Notably, higher agri-export shares in states such as Uttar Pradesh and Andhra Pradesh do not necessarily translate into improved livelihood outcomes, highlighting a weak linkage between market integration and inclusive development.

The ecological dimension reveals sharper contrasts and emerging sustainability concerns. Forest cover ranges from extremely high levels in Andaman and Nicobar Islands and Sikkim to critically low levels in Haryana and Punjab, indicating stark differences in natural resource endowments. Cropping intensity is particularly high in agriculturally advanced states such as Punjab and West Bengal, reflecting intensive land use practices. However, groundwater extraction emerges as a critical stress indicator, with alarmingly high levels in Punjab and Haryana, far exceeding sustainable thresholds, thereby undermining long-term ecological resilience. In contrast, several northeastern states exhibit relatively sustainable resource-use patterns with minimal groundwater stress.

The social dimension exhibits the most decisive variation across states. Rural literacy ranges from relatively low levels in Andhra Pradesh to exceptionally high levels in Mizoram and Kerala. States such as Kerala demonstrate strong performance across complementary indicators, including low school dropout rates and high levels of rural internet penetration, reflecting advanced human development and digital inclusion. Infrastructure disparities are also evident in road density, indicating uneven physical connectivity across regions. High poverty rates in states such as Bihar and Jharkhand further highlight persistent socio-economic vulnerabilities despite moderate economic performance in certain indicators.

Overall, the analysis 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. A key insight emerging from the data is the clear decoupling between economic performance and overall livelihood outcomes, emphasizing the need for a multidimensional analytical approach.

4.2 Component-wise Assessment of SLSI (Objective 2)

4.2.1 Economic Efficiency Index (EEI)

Objective 2 results revealed that the Economic Efficiency Index (EEI) provides a composite assessment of rural economic security across states by integrating indicators related to wages, employment, agricultural contribution, poverty, and income diversification.

Table 2: Economic Efficiency Index (EEI) across Indian states
	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



Figure 1 – Economic efficiency index representation of various Indian states



States such as Andhra Pradesh, Haryana, Punjab, Rajasthan, Tamil Nadu, Telangana, and Mizoram record relatively higher EEI values, reflecting stronger economic conditions driven by higher agricultural wages, diversified income sources, and better integration with agricultural markets. Andhra Pradesh, in particular, demonstrates strong performance due to its significant agri-export orientation and agricultural contribution to state income.

In contrast, states such as Kerala, Madhya Pradesh, Gujarat, and Goa record lower EEI values, indicating structural economic limitations despite strengths in select indicators. Kerala’s lower EEI reflects its reduced dependence on agriculture, highlighting that economic efficiency in agrarian terms does not necessarily align with overall development outcomes. Similarly, states with higher agricultural output may still experience economic vulnerability due to limited diversification and employment instability.

The findings indicate that economic efficiency in rural India is shaped not merely by production levels but by the interaction of employment stability, poverty reduction, and diversification of livelihood sources.

4.2.2 Ecological Security Index (ESI)

Objective 2 results revealed thata the Ecological Security Index (ESI) captures the sustainability of natural resource use and environmental resilience across states.

Table 3: Ecological Security Index (ESI) 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




Figure 2 – Ecological efficiency index representation of various Indian states




States such as Andaman and Nicobar Islands, Kerala, Mizoram, Puducherry, and Himachal Pradesh emerge as ecologically secure due to higher forest cover, relatively lower groundwater stress, and controlled resource use. In contrast, states such as Bihar, Gujarat, Rajasthan, and Uttar Pradesh exhibit lower ecological security, driven by resource depletion, limited forest cover, and higher pressure on land and water resources.

The analysis highlights that forest cover and groundwater extraction are critical determinants of ecological sustainability. Agriculturally intensive states such as Punjab and Haryana, despite high productivity, exhibit only moderate ecological security due to excessive groundwater extraction and unsustainable resource use patterns. Conversely, northeastern states demonstrate relatively better ecological outcomes due to favourable natural resource endowments and lower anthropogenic pressure.

Overall, the findings underscore the trade-off between agricultural intensification and ecological sustainability, emphasizing the need for resource-conserving practices.

4.2.3 Social Equity Index (SSI)

The Social Equity Index (SSI) evaluates disparities in human development, infrastructure, and social inclusion across states.

Table 4: Social Equity Index (SSI) 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






Kerala emerges as the leading state with the highest SSI value, driven by strong performance  in literacy, infrastructure, digital access, and gender balance. Goa and Sikkim also demonstrate relatively high social equity outcomes, supported by better educational attainment and infrastructure development.

States such as Madhya Pradesh, Andhra Pradesh, Rajasthan, and Telangana record lower SSI values, indicating persistent challenges related to literacy, school dropout rates, infrastructure deficits, and digital exclusion. The findings reveal that social equity is a multidimensional construct shaped by the combined influence of education, connectivity, and demographic balance.

Importantly, the analysis highlights that social equity emerges as the most critical determinant of overall livelihood security, with states exhibiting stronger social indicators consistently achieving better outcomes.


Figure 3- Ecological efficiency index representation of various Indian states




4.3 Inter-state Variation and Distribution of Livelihood Security 

Objective 3 results revealed that the composite Sustainable Livelihood Security Index (SLSI) substanted inter-state variation, reflecting differences in economic, ecological, and social conditions.



Table 5: Sustainable Livelihood Security Index (SLSI) and state ranking

	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



Kerala ranks first with the highest SLSI value, driven primarily by its strong social equity indicators and balanced performance across dimensions. Goa secures the second position, followed by a group of states including Sikkim, Puducherry, Tripura, Himachal Pradesh, and Mizoram, which demonstrate relatively secure livelihood systems supported by ecological stability and moderate social development.
Middle-ranking states such as Tamil Nadu, Assam, Punjab, Telangana, Bihar, and Andhra Pradesh exhibit moderate livelihood security, where improvements in economic efficiency are often offset by weaker social or ecological performance. For instance, Andhra Pradesh demonstrates high economic efficiency but lower social equity, highlighting structural imbalances.

At the lower end, states such as Gujarat, Madhya Pradesh, Rajasthan, and Chhattisgarh exhibit weaker livelihood security due to persistent constraints across multiple dimensions. These states reflect structural disadvantages arising from limited social development, ecological stress, and uneven economic performance.

A key insight emerging from the analysis is the presence of a compensation effect, where strong performance in one dimension offsets weaknesses in others. However, states with balanced development across all three dimensions consistently achieve higher livelihood security, reinforcing the multidimensional nature of the SLSI framework.
	Sl. No.
	Aspirant state 
	W*SLSI

	1
	Gujarat
	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



Table 6: Classification of states based on SLSI (Aspirant, Achiever, High Performer)


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.



Figure 4- Sustainable Livelihood Security Profile of Indian States


The findings of the present study are consistent with the broader literature emphasizing the multidimensional nature of sustainable livelihood security. The relatively stronger performance of states such as kerala and himachal pradesh in social indicators aligns with evidence that human development factors—particularly education, health, and infrastructure—play a decisive role in shaping livelihood outcomes. This is supported by the human development approach, which highlights the importance of expanding capabilities alongside economic growth (United Nations Development Programme, 2010).

At the same time, the observed pattern where agriculturally advanced states such as Punjab and Haryana exhibit strong economic performance but face ecological stress is consistent with earlier findings on sustainability trade-offs. Studies have shown that intensification of agriculture, while improving productivity and income, often leads to resource depletion—particularly groundwater over-extraction—thereby undermining long-term ecological sustainability (Foley et al., 2011; Rockström et al., 2009).

The relatively lower livelihood security observed in states such as Bihar and Madhya Pradesh also reflects structural constraints identified in previous research, including persistent poverty, limited diversification, and weaker infrastructure. These findings are in line with the sustainable livelihoods framework, which emphasizes that access to assets, institutions, and opportunities is critical in determining livelihood outcomes (department for international development, 1999)

Furthermore, the pattern observed in ecologically endowed states such as Arunachal Pradesh and Tripura, where strong ecological indicators do not necessarily translate into higher overall livelihood security, supports earlier arguments that natural resource availability alone is insufficient without complementary economic and social development (Barbier, 2010). This reinforces the need for integrated approaches that simultaneously address environmental sustainability, economic viability, and social equity.

Overall, the present study corroborates the existing literature in demonstrating that sustainable livelihood security is shaped by complex interactions among multiple dimensions, and that imbalances across these dimensions lead to significant regional disparities. The results thus strengthen the argument for integrated and region-specific policy interventions to achieve sustainable and equitable livelihood outcomes.

5. Conclusion

The study provides a comprehensive assessment of sustainable livelihood security across Indian states using a multidimensional framework integrating economic efficiency, ecological security, and social equity. The findings reveal substantial inter-state disparities, with clear evidence that livelihood security outcomes are not determined by isolated improvements in individual dimensions but by the balanced interaction among them.

A key conclusion emerging from the analysis is the decoupling between economic performance and overall livelihood security. States exhibiting relatively high economic efficiency driven by agricultural output, wage levels, or market integration do not necessarily achieve higher composite livelihood security due to concurrent ecological stress or social deficits. Conversely, states with strong social development indicators, particularly in terms of literacy, infrastructure, and demographic balance, demonstrate relatively higher livelihood security despite moderate economic performance.

The ecological dimension highlights growing sustainability concerns, especially in regions characterized by intensive agricultural practices and excessive groundwater extraction. In contrast, forest-rich and less resource-intensive regions exhibit relatively stronger ecological security, though often with moderate economic outcomes. This reflects an inherent trade-off between short-term productivity gains and long-term environmental sustainability.

Importantly, the social equity dimension emerges as the most decisive determinant of livelihood security, with higher levels of human capital formation, infrastructure access, and social inclusion consistently associated with improved outcomes. The inter-state comparison further reveals distinct development patterns, with some states achieving balanced progress, while others remain constrained by structural imbalances across dimensions.

Overall, the study reinforces that sustainable livelihood security is inherently multidimensional and region-specific, requiring an integrated approach that simultaneously addresses economic viability, ecological sustainability, and social inclusiveness.

6. POLICY IMPLICATIONS

The findings underscore the need for a coherent, multidimensional, and region-specific policy framework to enhance sustainable livelihood security across states. First, in ecologically stressed regions, particularly those characterized by intensive agriculture and high groundwater extraction, there is an urgent need to promote resource-efficient and sustainable agricultural practices. This includes crop diversification, adoption of water-saving irrigation technologies, and strengthening regulatory mechanisms for groundwater management to ensure long-term ecological balance. Second, the results highlight the critical importance of social infrastructure and human capital development. Investments in rural education, healthcare, digital connectivity, and physical infrastructure should be prioritized, as these factors significantly enhance adaptive capacity, resilience, and overall livelihood security. Third, promoting livelihood diversification is essential, particularly in states with high dependence on agriculture. Expanding non-farm employment opportunities, strengthening agro-processing systems, improving market access, and facilitating rural entrepreneurship can reduce vulnerability and stabilize income streams. Fourth, the presence of strong inter-state disparities calls for regionally differentiated policy strategies. Ecologically endowed regions require improved market integration and infrastructure development, while economically advanced but ecologically stressed regions need sustainability-oriented interventions. Similarly, structurally lagging regions require targeted support in poverty reduction, social development, and institutional strengthening. Finally, the study highlights the importance of adopting integrated planning approaches, where policies are designed to simultaneously address economic, ecological, and social dimensions rather than focusing on sector-specific gains. The SLSI framework can serve as an effective tool for monitoring, evaluation, and evidence-based policymaking.

7.  LIMITATIONS OF THE STUDY

Despite its comprehensive approach, the study has certain limitations that should be acknowledged. First, the analysis is based on secondary data aggregated at the state level, which may mask intra-state disparities and localized variations in livelihood conditions. District-level or micro-level analyses could provide more nuanced insights into spatial inequalities. Second, the construction of the indices involves normalization and aggregation techniques, which are sensitive to the choice of indicators, weighting schemes, and methodological assumptions. Although care has been taken to ensure robustness, alternative specifications may yield slightly different results. Third, the study adopts a static cross-sectional approach, capturing livelihood security at a particular point in time. It does not account for temporal dynamics, trends, or the impact of shocks such as climate variability or economic disruptions.
Fourth, certain dimensions of livelihood security—such as institutional effectiveness, governance quality, and social capital—could not be explicitly incorporated due to data limitations, potentially constraining the comprehensiveness of the analysis.
Finally, while the SLSI provides a useful composite measure, it may oversimplify complex interactions among economic, ecological, and social systems, and therefore should be interpreted alongside disaggregated indicators for more meaningful policy insights.


Disclaimer (Artificial Intelligence) 

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.


AcknowledgEments

Author would like to thank his advisory committee for their enormous support and encouragement throughout her research work. 

Competing interests

Authors have declared that no competing interests exist. 


References


1. Barbier, e. B. (2010). Poverty, development, and environment. Environment and development economics, 15(6), 635–660.
Https://doi.org/10.1017/s1355770x1000032x
2. Foley, j. A., ramankutty, n., brauman, k. A., cassidy, e. S., gerber, j. S., johnston, m., … zaks, d. P. M. (2011). Solutions for a cultivated planet. Nature, 478(7369), 337–342.https://doi.org/10.1038/nature10452
3. Rockström, j., steffen, w., noone, k., persson, å., chapin, f. S., lambin, e., … foley, j. (2009). A safe operating space for humanity. Nature, 461(7263), 472–475.
Https://doi.org/10.1038/461472a
4. United nations development programme. (2010). Human development report 2010: the real wealth of nations.
5. Department for international development (dfid). (1999). Sustainable livelihoods guidance sheets.
6. Swaminathan M S. 1991. Sustainable agricultural systems and food security. Outlook on Agriculture 20(4): 243–49. 
7. Saleth, R. M., and Swaminathan, M. S. (1993). Agricultural sustainability status of the agro-climatic sub zones of India. Journal of Sustainable Agriculture, 5(1), 1–12.
8. Singh, R. K., and Hiremath, B. N. (2010). Sustainable Livelihood Security Index in a developing country: A tool for development planning. Ecological Indicators, 10(2), 442–451.
9. Beeraladinni, D., and Patil, B. L. (2023). Spatio-temporal variation of agricultural sustainability in Karnataka: Application of Sustainable Livelihood Security Index. Indian Journal of Agricultural Sciences, 93(3), 308–313. 
10. Jain, A., Sheekha, N. M., and Mandal, S. T. (2022). Agricultural sustainability in the North Eastern Region of India: A Sustainable Livelihood Security Index (SLSI) approach. Ecology, Economy and Society – INSEE Journal, 5(2), 21–42. https://doi.org/10.37773/ees.v5i2.486
11. Sunitha, G. (2019). Study on Sustainable Livelihood Security in Andhra Pradesh (M.Sc. thesis). Acharya N. G. Ranga Agricultural University, Tirupati, Andhra Pradesh. 
12. Pani, B. S., & Mishra, D. (2022). Sustainable livelihood security in Odisha, India: A district level analysis. Regional Sustainability, 3(2), 110-121.
13. Ngamwong, N., Darakorn Na Ayuthaya, S., & Kiattisin, S. (2024). Factor analysis of sustainable livelihood potential development for poverty alleviation using structural equation modeling. Sustainability, 16(10), 4213.
14. Erenstein, O. (2011). Livelihood assets as a multidimensional inverse proxy for poverty: a district‐level analysis of the Indian Indo‐Gangetic Plains. Journal of Human Development and Capabilities, 12(2), 283-302.
15. Meyer, D. F., & De Jongh, J. (2018). An alternative multi-dimensional regional economic development index: a provincial application in South Africa. International Journal of eBusiness and eGovernment Studies, 10(1), 97-113.


















image1.png
Economic Efficiency Index

weeel
028

o0

foumtiy s
L





image2.png
Ecological Security Index

weEst
024

006





image3.png
Social Equity Index

wess!
070

007





image4.png
|Sustainable Livelihood Security of Rural India|

foumtiy s
© o, it eron

westst
041

o008





