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Abstract

The concept of sustainable livelihood security (SLS) holds particular importance for developing economies. The
objective of this study is to assess the relative status of SLS in Uttar Dinajpur district, which is known as a
backward district in West Bengal and India. This study has used a total of 35 relevant indicators related to the
aforementioned four components of the SLS i.e. Ecological Security Index (ESI), Economic Efficiency Index (EEI),
Social Equity Index (SEI) and Infrastructural Sufficiency Index (ISI). The indicators have been determined using
the Principal Component Analysis (PCA) method, and the Composite Sustainable Livelihood Security Index
(CSLSI) used for each CD block of Uttar Dinajpur district. Based on the ESI score, Chopra Block ranked first
(0.088), while Raiganj Block ranked last (0.047). According to the EEI score, Hemtabad Block secured the first
position (0.080), whereas Chopra Block ranked last (0.013). The SEI score shows Kaliyaganj Block in the top
rank (0.110), with Goalpokhar-1 Block occupying the lowest rank (0.010). In terms of the ISI score, Hemtabad
Block again ranked first (0.853), while Goalpokhar-1 Block ranked last (0.387). Furthermore, the CSLSI score
places Hemtabad Block at the first position with a score of 0.275, whereas Goalpokhar-1 Block ranked ninth with
a score of 0.125 and the Uttar Dinajpur district CSLSI value is 0.193 indicates that the district has a low level of
sustainable livelihood security. The CSLSI synthesis highlights the need for block-specific and dimension-focused
development strategies to reduce inter-block inequality and enhance sustainable livelihood outcomes across the
district.
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I.  Introduction

Nearly two-thirds of the world's population living in poverty lives in rural villages in low-income
countries, who rely primarily on agriculture and other natural resources for their livelihoods (Satpati & Sharma,
2021). Low productivity in agriculture and limited access to off-farm income sources are increasing the
vulnerability of rural populations, who are often deprived of a minimum standard of living (Khatiwada et al.,
2017). Sustainable livelihoods as 'the level of resources and stocks and food and cash flows that provide physical
and social well-being and protection against being poor' (Chambers, 1986) and sustainable livelihoods is a way
of thinking about development goals, opportunities, and priorities to enhance progress in poverty alleviation
(Ashley & Carney, 1999). SLS as livelihood alternatives that are environmentally safe, economically efficient
and socially equitable underscoring: ecology, economics and equity levels (Swaminathan, 1991a,b) and also
sufficiency in infrastructure in the society (Garai et al; 2022) Unbalanced development has contributed to the
insecurity of livelihoods and is sustainable for balanced development Livelihood security-includes environmental,
economic and equity levels must be ensured (Singh & Hiremath, 2009). The assessment of sustainability on a
large spatial scale is complex due to the heterogeneity of ecology, climate and socioeconomic conditions, and for
this reason the sustainability of regions dependent on agriculture should be better evaluated at the regional level
(Krishna et al., 2020).

Lack of electricity, poor banking facilities, lack of toilets, lack of drinking water, and poor LPG and PNG
facilities are the main reasons for regional imbalance (Das et al. 2020). Farmers’ coping strategies can lead to
greater efficiency in farming, which can lead to better adaptation within the household environment, as well as
increased income-generating opportunities, especially in adverse household circumstances and improving social
networks and financial capital is a major factor in sustaining households in terms of manpower and finances,
providing greater accessibility and availability of resources, making households more resilient to stress (Pandey
etal; 2017). The basis for creating sustainable livelihood was employment creation, poverty reduction, health and
capacity, livelihood adaptation, vulnerability and natural resource base sustainability (Scoones 1998). So, the
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Sustainable Livelihood Security Index is an effective tool for assessing sustainability because it is simple,
informative, and understandable (Saleth 1993).

Sustainability status of the three districts namely Maldah, Uttar Dinajpur and Purulia was very low. The
level of inter-district variation, Uttar Dinajpur district is the second lowest in West Bengal with an SLSI value of
0.12 (Garai et al; 2022).

Uttar Dinajpur is one of the least developed districts in West Bengal as well as India, with high illiteracy
rates, lack of healthcare and livelihood opportunities, and widespread rural poverty. Although it is a predominantly
agricultural district, rapid population growth limits the attraction of new rural workers to agricultural employment,
while the low level of urbanization hinders the development of the non-agricultural sector (Roy 2011). According
to NFHS 2015-16, Uttar Dinajpur is the second poorest district (42.84%) in West Bengal after Purulia (49.69%)
and also according to Multidimensional Poverty Index, Uttar Dinajpur has taken second position (0.209) in West
Bengal after Purulia (0.262) (Bhattacharya & Bhuimali 2025). Recent studies (state-level SALSI work) suggest
composite indicators for sustainable agricultural livelihood security, but district-level indicators that reflect local
indicators are missing for Uttar Dinajpur. Therefore, since the agricultural sector in Uttar Dinajpur is diverse, has
many small and marginal farms, and faces climate and market pressures, district-level and block-level evidence
is needed for the design of policies and programs to ensure sustainable livelihood security. The objectives of the
study are as follows...

1. To analyze the economic efficiency of farmers in Uttar Dinajpur district.

2.To assess the social equity of farmers in Uttar Dinajpur district.

3. To examine the ecological security of farmers Uttar Dinajpur district.

4. To examine infrastructural sufficiency of the farmers in Uttar Dinajpur district.

5. To investigate the relative SLS performance of Uttar Dinajpur district.

6. To identify the major constraints affecting the sustainable livelihood security of farmers in Uttar Dinajpur
district.

7. To exploring livelihood options among farmers in Uttar Dinajpur district.

II. Methodology
Study area and Data collection
Uttar Dinajpur is the study area which is one of the districts of West Bengal, India. Uttar Dinajpur district
is located between 25°11' north latitude and 26°49' north latitude and 87049 east longitude and 90°00' east
longitude. The area of the district is 3,140 square kilometres. It is bordered by Bangladesh to the cast, Bihar state
to the west, Darjeeling district and Jalpaiguri district to the north, and Malda district and Dakshin Dinajpur district
to the south
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Data Sources
The data of the study were from Census of India 2011(Office of the Registrar General and Census
Commissioner, 2011), District Census Handbook (Uttar Dinajpur, West Bengal) and various literatures.

Table 1: Selected indicators and their relationship with SLS of farmers.

Sl Variables Description of variables Relations Reference Data Sources
No -hip
I Ecological Security Index (ESI)

DOI: 10.9790/0837-3103043546 www.iosrjournals.org 36 |Page



“Examining Sustainable Livelihood Security Of The Farmers In Uttar Dinajpur District

1. Cropping Ratio of gross cropped area Positive Sajjad et al. (2014); Chandna Siddiqui et al (2018)
intensity to net sown area (NSA; %). and Mondal (2020) Authors calculation.
2. Forest cover Percentage of forest area to Positive Singh and Hiremath (2010); District Census
total geographical area (%) Kundu et al. (2021); Mishra et Handbook, 2011.
al. (2022); Das et al. (2025)
3. Population Number of people in unit Negative Guha et al. (2018); Kumar et District Census
density area (people/km?2) al. (2014); Garai et al. (2022); Handbook.
4. Wasteland area Percentage of wasteland area Negative Sahoo and Swain (2013); District Census
cover to total geographical area Tripathi et al. (2019) Handbook.
(%)
5. Annual rainfall Average annual rainfall Positive Mishra et al. (2016); Singh NASA Data
(mm) and Nayak (2020); Swain et al.
(2020)
6. Annual Average annual temperature Negative Mishra et al. (2016); NASA Data
Temperature °C
7. Population Decadal growth rate of Negative Das et al. (2025) Blocks Wikipedia
growth rate population (%) 2011
8. Crop Using Simpson Index of Positive Das et al. (2025) Siddiqui et al (2018)
Diversification Diversification. Authors calculation.
1I. Economic Efficiency Index (EEI)
1. Net irrigated Percentage of total irrigated Positive Krishna et al. (2020); District Census
area area to total gross area Handbook.
2. Net sown area Percentage of total sown Positive Krishna et al. (2020); District Census
area to total gross area Handbook.
3. Food grain Food grain yield (tonne/ha) Positive Krishna et al. (2020); Guha et Siddiqui et al (2018)
productivity al. (2018); Das et al, (2025) Authors calculation.
4. Cereal Cereal yield (tonne/ha) Positive Singh & Hiremath (2010) Siddiqui et al (2018)
productivity Authors calculation.
5. Pulses Pulses yield (tonne/ha) Positive Singh & Hiremath (2010) Siddiqui et al (2018)
productivity Authors calculation.
6. Per capita Per capita foodgrain Positive Singh and Hiremath (2010); Siddiqui et al (2018)
foodgrain production per year (kg/h) Sajjad et al. (2014); Krishna et | Authors calculation.
production al. (2020)
7. Land holdings Percentage of operated area Positive Swaminathan (1991); Saleth District Census
to total area of land holdings and Swaminathan (1993); Handbook, Authors
(%) Krishna et al. (2020) Calculation.
8. Proportion of Percentage of main workers Positive De and Das (2021); Satpati & District Census
main workers to total workers (%) Sharma (2021) Handbook, 2011.
9. Access to The percentage of farmer Positive Satpati & Sharma (2021); Das District Census
agricultural village served by agriculture et al. (2025) Handbook, Authors
Credit credit facilities (%) Calculation.
10. Workforce Percentage of workforce to Positive Das et al. (2025) District Census
participation rate total population (%) Handbook, Authors
Calculation.
I Social Equity Index (SEI)
1. Literacy rate Percentage of literacy of Positive Guha et al. (2018); Das et al, District Census
total population (%) (2023) Handbook, 2011.
2. Land availability Percentage of sown area to Positive Das et al. (2025) District Census
households (%) Handbook, Authors
Calculation.
3. Female literacy Percentage of literacy of Positive Das et al. (2025) District Census
rate Female population (%) Handbook, 2011.
4. Sex ratio Number of females per Positive Nayak (2016); Singh and District Census
thousand males (n) Nayak (2020) Handbook, 2011.
5. Sanitation Percentage of households Positive Cronin et al. (2014); Tripathi District Census
Facility with improved sanitation 2015; Mutahara et al. (2016); Handbook, 2011.
facility (%) Das et al. (2020a);
6. ST literacy rate Percentage literacy of ST Positive Satpati & Sharma (2021); District Census
people (%) Handbook, 2011.
7. Poverty ratio Percentage of households Negative Gregoire (2012) CD Block
below poverty line to total Wikipedia, District
number of households (%) Census Handbook,
2011.
8. Dropout rate in Rate of dropout pupils Negative Iwasaki (2016) Human Develop-
primary relative to total primary ment Report Uttar
education school enrolment (%) Dinajpur
Iv. Infrastructure Sufficiency Index
1. Rural road Percentage of Rural Road to Positive Das et al, (2025); Jain et al. District Census
connectivity number of village (%) (2022) Handbook, 2011.
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2. Population Average number of people Negative Satpati & Sharma (2021); District Census

served per bank served per bank (n) Singh & Nayak (2020); De & Handbook, 2011.
Das (2021); Das et al. (2020a);

3. Digital Percentage of Digital Positive Guha et al. (2018); Das et al. District Census
connectivity Connection to villages (%) (2020a); Handbook, 2011.

4. Primary Health Percentage of rural people Positive Das et al. (2025); District Census
care Centre served/Primary Healthcare Handbook, 2011.

Centre facility (%)

5. Primary School Percentage of rural people Positive Satpati & Sharma (2021); Das District Census

served by the Primary et al. (2025) Handbook, 2011.
School facility (%)

6. Drinking water Percentage of households Positive Mutahara et al. (2016); Singh District Census

facility with improved drinking & Nayak (2020); Das et al. Handbook, 2011.
water (%) (2021a); Das et al. (2020a);

7. Tractors Facility Percentage of villages with Positive Das et al. (2025); District Census
tractor facilities (%) Handbook, 2011.

8. Availability of Percentage of households Positive Das et al. (2021a); Das et al. District Census
electricity with electricity (%) (2021b) Handbook, 2011.

9. Market Percentage of villages with Positive Guha et al. (2018); District Census
availability market facilities (%) Handbook, 2011.

Empirical Analysis

Sustainable Livelihood Security Index (SLSI)

According to DFID's (1999), Singh and Hermath (2010), Satpati & Sharma (2021), SLSI, as a relativistic
method for assessing the relative sustainability state of a given set of entities, can be expressed as follows:

_ Xijk — Ming Xy
SLSIUk - Makaijk_MinkXijk (1)

where 1 = variables (1, 2, 3, ..., I); j = components (1, 2, 3, ..., J); k =households (1, 2, 3, ..., K); SLSI;jx
= index for the i component of SLSI related to the j™ entity (farmers” households) and X;; = value of the variable
representing the ith component of I related to the j™ entity.

For negative indicators the equation is expressed as:
Maxy Xiji — Xijk

SLSIUk = Makaijk]— Mink;ijk (2)

Where i = variables (1, 2, 3, ..., I); j = components (1, 2, 3, ..., J); k = households (1, 2, 3, ..., K) and
Here, Maxy and Ming are the respective Maximum and Minimum values of ith indicator.

The composite index for each category of farmers was calculated as the weighted mean of the component
indices derived from Equation (1 & 2):

Tl wyjsLsig

CSLSIy, = === (3)

Where,j=1,2,3,.,Jandk=1, 2, 3,., K.

The indices of four dimensions of D-SLSI were calculated by using calculated index values of indicators
(SLSTI;j). It is to be calculated by calculating the simple mean of the indices of their respective indicators, that is:
_¥P sist Y5, sLs 3 sisiy,

s

ESI, = 2=k pR = ik SEJ, = & 151, = 2=
Where, ESI = Ecological Security Index (M = Number of ecological indicators) EEI = Economic
Efficiency Index (P = Number of economic indicators), SEI = Social Equity Index (S = Number of Social

indicators), and ISI = Infrastructural Sufficiency Index (T = Number of infrastructural indicators) (Garai et al.,
2019).

Principal Component Analysis (PCA)

After obtaining the normalized values for all the indicators of the CD block, the next step is to determine
the factor loadings and weights. The Principal Component Analysis (PCA) method is used to calculate the factor
loadings and weights of these indicators (Das et al, 2023). This is one of the oldest multivariate techniques, first
developed by Pearson (1901) and later refined by Hotelling (1933). This method is used to understand spatial
variations at the CD block level through multiple interrelated multidimensional variables (Pani and Mishra, 2022;
Satpati and Sharma, 2021). PCA serves two main purposes: firstly, it helps to reduce the dimensionality of the
data set, and secondly, it visually represents the variability of the data through the associated principal components
(Pani and Mishra, 2022).

Before performing Principal Component Analysis (PCA), the Kaiser-Meyer-Olkin (KMO) test was
conducted to assess the sampling adequacy of the various indicators. The KMO statistic indicates the strength of
the relationships among the variables (Pani and Mishra, 2022; Satpati and Sharma, 2021). Its value ranges from
0 to 1. If the calculated KMO value is equal to or greater than 0.600, the data are considered acceptable for PCA;
otherwise, they are considered unsuitable for PCA (De and Das, 2021).
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All calculations in this study were performed using the IBM SPSS Statistics 16 analytical software and
MS Excel. The Maps are created by QGIS software.

III.  Result And Discussion
Ecological Security Index (ESI)

Ecological security refers to the dimension that assesses the fair and sustainable status of environmental
resources and environmental conditions that support human livelihoods (Krishna et al; 2020). In Table 1,
according to the Cropping Intensity indicator, Chopra block performs better than the other blocks, while
Goalpokhar-II block is in a very poor position. Crop diversification is highest in Kaliyaganj block and lowest in
Islampur block compared to the other blocks. Based on the Forest Cover Index, Goalpokhar-I block performs
better than the other blocks, whereas Goalpokhar-II block is in poor condition.

According to the Population Density Index, Hemtabad block is in a better position, while Karandighi
block is in the worst position among the blocks. In terms of the Wasteland Index, Karandighi block performs
better, whereas Goalpokhar-I block performs the worst. According to the Population Growth Rate Index,
Karandighi block performs better, while Goalpokhar-I block performs the worst among the blocks. Based on the
Annual Rainfall Index, Islampur block receives higher rainfall, while Raiganj block has sufficient rainfall
compared to the other blocks. According to the Annual Temperature Index, Chopra block performs better, whereas
Raiganj block performs the worst among the blocks.

In Table 6, according to the ESI score, Chopra block ranks first with a value of 0.088, followed by
Karandighi block in second position with a value of 0.077. Raiganj block ranks lowest with a value of 0.047,
while Goalpokhar-I block ranks eighth with a value of 0.048. The comparison of all the blocks based on ESI
values is shown in the following map.
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Economic Efficiency Index (EEI)

The Economic Efficiency Index reflects the ability of an economy or region to provide adequate income
and employment opportunities through the efficient use of available resources, ensuring that livelihoods are
economically sustainable and resilient over time (Singh et al; 2012). In Table 2, based on the Net Irrigated Area
Index, Itahar block performs better (Siddiqui, 2017 also found that Hemtabad block (56.1%) ranks first for net
irrigated area), while based on the Net Sown Area Index, Hemtabad block performs better than the other blocks.
As per the Foodgrain Productivity Index, Karandighi block ranks highest, whereas according to the Pulses
Productivity Index, Raiganj block performs better than the other blocks. Chopra block ranks the lowest in all the
above indices as well as in the Per Capita Foodgrain Index.

In terms of the Cereal Productivity Index, Karandighi block performs better, while Islampur block
performs the worst among the blocks. According to the Per Capita Foodgrain Index, Kaliyaganj block holds a
good position. Based on the Land Holding Index, Hemtabad block is in a good position, whereas Kaliyaganj block
is in a poorer position compared to the other blocks.
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According to the Main Worker Index, Chopra block performs better, while Hemtabad block performs
the worst among the blocks. In terms of the Credit Access Index, Itahar block performs well, whereas Islampur
block is in the worst position. Finally, according to the Workforce Participation Index, Hemtabad block performs
better, while Goalpokhar-I block performs the worst among the blocks.

In Table 6, according to the EEI score, Hemtabad block ranks first with a value of 0.080, followed by
Goalpokhar-II block in second position with a value of 0.068. Chopra block ranks lowest with a value of 0.013,
while Kaliyaganj block occupies the eighth position with a value of 0.039. The comparative EEI values of all the
blocks are illustrated in the map above.

Social Equity Index (SEI)

The Social Equity Index captures aspects such as education, health, demographic characteristics, gender
equality, and access to basic amenities, reflecting how fairly the benefits of development are distributed. A higher
SEI indicates greater social justice, inclusion, and equality, which are essential for achieving sustainable and
secure livelihoods (Singh & Hiremath 2010). In Table 3, according to the Literacy Rate Index, Hemtabad block
performs better, while Goalpokhar-I block performs the worst among the other blocks. Based on the Land
Availability Index, Chopra block is in a good position, whereas Raiganj block is in a poorer position compared to
the other blocks. According to the Female Literacy Rate and Sex Ratio indices, Hemtabad block performs better,
while Goalpokhar-I block performs the worst among the blocks.

In terms of the Sanitation Facility Index, Raiganj block performs better, whereas Islampur block
performs the worst compared to the other blocks. According to the ST Literacy Index, Kaliyaganj block is in a
good position, while Goalpokhar-I block is in a poorer position than the other blocks. Based on the Poverty Ratio
Index, Raiganj block performs better, while Goalpokhar-II block performs the worst among the blocks. Finally,
according to the Primary Dropout Index, Hemtabad block performs well, whereas Chopra block is in a poorer
position compared to the other blocks.

In Table 6, according to the SEI score, Kaliyaganj block ranks first with a value of 0.110, followed by
Hemtabad block in second place with a value of 0.108. Goalpokhar-I block ranks lowest with a value of 0.010,
while Goalpokhar-II block ranks eighth with a value of 0.032. The comparative SEI values of all the blocks are
illustrated in the map above.
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Infrastructure Sufficiency Index (ISI)

The Infrastructure Sufficiency Index (ISI) measures the availability, adequacy, and accessibility of basic
physical and institutional infrastructure needed to support and sustain livelihoods in a region (Garai et al; 2022).
In Table 4, based on the Rural Road Connectivity Index, Raiganj block is in a better position, while Hemtabad
block occupies the lowest position among the blocks. According to the Bank Index, Islampur block performs
better, whereas Kaliyaganj block performs the worst. In terms of the Digital Connectivity Index, Raiganj block is
in a better position, while Goalpokhar-I block ranks the lowest. The Primary Healthcare Index shows that Itahar
block performs better, whereas Goalpokhar-I block is in the worst position compared to the other blocks.

According to the Primary School Index, Hemtabad block is in a better position, while Islampur block
performs the worst. With respect to the Drinking Water Facility Index and the Availability of Electricity Index,
almost all the blocks show uniform performance, achieving a 100 percent level.
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Based on the Tractors Facility Index, Itahar block performs better, whereas Chopra block occupies the
lowest position. Finally, according to the Market Availability Index, Chopra block performs better, while
Goalpokhar-II block performs the worst among the blocks.

In Table 6, according to the ISI score, Hemtabad block ranks first with a value of 0.853, followed by
Kaliyaganj block in second position with a value of 0.760. Goalpokhar-I block ranks lowest with a value of 0.387,
while Islampur block ranks eighth with a value of 0.403. The comparative ISI values of all the blocks are depicted
in the map above.

Composite Sustainable Livelihood Security Index (CSLSI)

The Composite Sustainable Livelihood Security Index (CSLSI) is an integrated metric that assesses the
overall sustainability and security of livelihoods in a region by integrating dimensions of ecological security,
economic efficiency,social equity and Infrastructure Sufficiency into a composite score (Jain et al; 2022).

In Table 6, according to the Composite Sustainable Livelihood Security Index (CSLSI) score, Hemtabad
block ranks first with a value of 0.275, followed by Kaliyaganj block in second position with a value of 0.243.
Goalpokhar-I block ranks lowest with a value of 0.141, while Islampur block occupies the eighth position with
the same value of 0.141. The comparative CSLSI values of all the blocks are illustrated in the map above. For
Uttar Dinajpur district, the Ecological Security Index (ESI) is 0.062, the Economic Efficiency Index (EEI) is
0.051, the Social Equity Index (SEI) is 0.070, and the Infrastructure Sufficiency Index (ISI) is 0.587. Based on
these component indices, the overall Composite Sustainable Livelihood Security Index (CSLSI) of the district is
calculated as 0.193, but according to Garai et al. (2022) in the level of inter-district variation, Uttar Dinajpur
district is the second lowest in West Bengal with an SLSI value of 0.12 which is very closed and also According
to Das et al. (2023), Uttar Dinajpur district ranked lowest in the Sustainable Agricultural Livelihood Security
Index and the level of sustainability in agricultural livelihoods was significantly limited. The CSLSI value of
0.193 indicates that Uttar Dinajpur district has a low level of sustainable livelihood security, with comparatively
stronger infrastructure security but weaker environmental, social and economic dimensions.
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IV.  Conclusion
Integrated assessment of Ecological Security Index (ESI), Economic Efficiency Index (EEI), Social
Equity Index (SEI), Infrastructure Sufficiency Index (ISI), and Composite Sustainable Livelihood Security Index
(CSLSI) reveals significant spatial disparities in livelihood security across blocks of Uttar Dinajpur district.
Overall, no single block exhibits equally high performance across all indicators, highlighting the nature of
livelihood security in the district.
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From an ecological perspective, Chopra block exhibits strong performance in terms of cropping intensity,
annual temperature suitability, and land availability, yet it exhibits poor results in several productivity including
food grains, pulses productivity, and per capita food grain availability. Karandighi block emerges as a
comparatively strong performer in foodgrain and cereal productivity, wasteland utilization, and population growth
control. In contrast, Goalpokhar-II block consistently records weak

performance in key indicators such as cropping intensity, forest cover, poverty ratio, and market
availability, placing it among the most vulnerable blocks. Goalpokhar-I block shows better forest cover but
performs poorly in wasteland status, population growth rate, workforce participation, literacy, and digital
connectivity, highlighting a mismatch between ecological endowment and socio-economic outcomes. Islampur
block benefits from relatively higher rainfall but lags in crop diversification,

cereal productivity, sanitation facilities, credit access, and primary education, which constrains its overall
livelihood sustainability. With respect to food security and land-based indicators, Hemtabad block performs well
across several dimensions, including population density, net sown area, landholding size, literacy (including
female literacy), sex ratio, workforce participation, and primary dropout rates, indicating comparatively stronger
human capital and social conditions. These findings are partly consistent with earlier observations (e.g., Siddiqui,
2017), which identified Hemtabad as a leading block in terms of net irrigated area. Kaliyaganj block stands out
in crop diversification, per capita foodgrain availability, and ST literacy, but performs relatively poorly in
landholding size and banking infrastructure. Raiganj block demonstrates comparatively better performance in
pulses productivity, sanitation facilities, poverty reduction, rural road connectivity, digital connectivity, and
overall rainfall adequacy, reflecting stronger urban-linked infrastructure and service access. Itahar block shows
notable strengths in net irrigated area, credit access, primary healthcare, tractor availability, and irrigation-related
indicators, suggesting better institutional and mechanization support for agriculture.

Table 1: CD Block wise indices and index value for calculation of ESI in Uttar Dinajpur district.

5 CD Block Cropping Crop Forest Cover Population Wasteland Population Annual Annual
L Name intensity Diversification Density Cover growth rate Rainfall Temperature
N % Index SID Index % Index | P/km Index % Index % Index mm Index °c Inde
0. X
1. Chopra 169.99 | 1.000 0.69 0.385 0.79 | 0.629 | 799.4 0.768 42 0.393 24, 0.425 5.73 0.948 | 2365 | 1.000
7 1 93
2. Islampur 138.5 0.468 0.64 0.000 0.91 0.729 | 9122 0327 5.7 0.132 | 27. 0.267 585 1.000 | 23.80 | 0915
5 51
3. Goalpokhar-1 12149 | 0.181 0.75 0.846 124 1000 | 9273 0.267 6.5 0.000 | 31. 0.000 517 0.707 | 24.70 | 0407
2 88
4. | Goalpokhar2 | 11077 | 0000 | 072 | 0615 | 002 | 0000 | 9456 | 0196 | 21 | 0751 | 28 | 0200 | 523 | 0733 | 2417 | 0.706
1 60
5. Karandighi 13277 | 0371 | 075 | 0846 | 048 [ 0375 [ 9955 | 0000 | 06 [ 1000 | 15 | 1000 | 517 | 0707 | 2457 | 0.480
5 51
6. Raigan), 13472 | 0.404 0.72 0.615 0.34 | 0258 | 9112 0.330 26 0.658 18. 0.797 353 0.000 | 2542 | 0.000
3 5 83
7. Hemtabad 11505 [ 0072 | 075 | 0846 | 043 [ 0338 | 7404 | 1000 | 32 [ 0365 | 19 | 0753 | 414 | 0263 | 2502 | 0.226
0 35
8. Kaliyaganj, 13339 | 0.382 0.77 1.000 0.18 0.131 | 7424 0.992 33 0.535 17. 0.850 4.06 0.228 | 25.15 | 0.153
4 8 96
9. Itahar. 11549 | 0.080 0.74 0.769 029 | 0219 | 8379 0.618 13 0.853 19. 0.770 410 0246 | 2512 | 0.169
[ 1 28
Table 2: CD Block wise indices and index value for calculation of EEI in Uttar Dinajpur district.
S CD Net Net Foodgra Cereal Pulses Per Land Main Agri. Workfor
L Block Irrigate Sown in Producti | Producti capita Holding | Worker Credit ce
N | Name d Area Area Producti vity vity Foodgr s access Particip
o vity ain ation
% | In | % | In | % | In | % |In | % [In | %| In % | In | % | In % | In | % | In
d de de de de de de de de d
e X X X X X X X X e
X X
1 Chopra | 6. | 0. 3 0. (2. (0. ]2 |0 [0 [0 |1]0O 7 0. 8 1. |3 [0 3 0.
5 0 5. 0 2 0 2 1 0 0 |71]0 8. 0 1. 0 4 4 1. 0
6 0 3 0 4 0 4 0 1 0|16 0 0 8 3 0 5 9 1 6
0 1 0 0 0 0 0 4 6 8 0 7 4 4
2 | Islampu 3 0. 8 0. | 2. |0 I. {0. [0 |0 |1]0O. 8 0. 7 0. | 0. |0. 3 0.
r 0. 4 2. 8 3 0 9 0 3 31910 2. 4 8. 8 9 0 0. 0
8 5 7 6 0 1 1 0 9 3 141(5 7 5 9 4 9 0 8 4
2 8 4 4 7 0 1 1 4 3 8 3 0 7 0
3 | Goalpo 5 0. 8 0. [3. (0. ]2 |0 [0 [0 |2]0. 8 0. 7 0. |2 |0 3 0.
khar-1 0. 8 3. 8 1 2 7 2 4 3 8| 3 2. 4 9. 9 7 3 0. 0
3 2 5 7 9 7 3 4 6 9 19 1 5 3 9 0 8 6 3 0
4 6 9 9 2 8 7 9 6 9 1 4 2 9 0
4 | Goalpo 3 0. 8 0. 12 (0.2 |0 [0 ]0 |2]0O. 8 0. 7 0. | 5. ]0. 3 0.
khar-2 6. 5 7. 9 3 0 3 1 0 0|3 1 6. 7 2. 4 9 9 1. 0
3 6 1 4 7 3 6 3 2 o171 7 9 8 4 1 2 9 3 8
2 2 2 3 7 6 4 2 8 4 5 7 6 9 5
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5 | Karandi | 3 | 0. | 8 | 0. |5 | 1. |5 | 1. [0 |O. 0. 8 10. |7 |0 |1 [0 | 4 |0O
ghi 6. | 5 3. |8 7 0 2 0 5 4 7 13 |52 |3 5 1 10 |8
9 7 8 8 3 0 2 0 0 3 8 4 0 0 8 0 0 5 5
9 4 0 3 0 0 3 0 3 7 1 8 3 4 8
6 | Raiganj 310|810 |4 |0 |3 |0 |1 |L 0.7 10 |7 |0 |3 [0 |3 [0
4. | 5 10 | 8 8 7 6 5 1 0 6 | 9. |2 1. |3 6 518 |6
9 3 1 1 0 3 5 2 5 0 1 9 3 9 8 2 3 0 5
1 5 0 6 4 6 0 3 7 7 8 6 1 8 0
7 | Hemtab | 4 | 0. | 9 | 1. | 3. ]0. |3 |0 |0 |O 0. 8 . 16 |0 |3 ]0 |41
ad 9. 1 8 [ 0. O 9 4 5 4 4 3 8 19.10 6.0 5 5121010
3 0 2 0 7 9 3 8 4 8 1 7 0 0 0 1 0 2 0
4 7 3 0 6 9 0 9 5 0 7 0 9 2 0
8 | Kaliyag | 2 | 0. | 7 | 0. |5 |0 |4 |0 |0 |O . |7 10 |7 1]0 |3 |0 | 4]0
anj 6. | 3 |7 |7 0 8 2 6 8 7 0O [6. [0 |7 |7 1 4 2.9
2 7 1 6 8 1 2 9 6 | 4 0 9 0 4 4 4 3 1 9
4 1 0 1 4 8 7 0 4 0 4 3 4 8 6
9 Itahar 5 L. |7 [0 (4 |0 [3 [0 [0 |O 0. |7 10 |7 |0 |5 |1 |30
9. 10 [ 7.7 4 6 5 4 8 7 71710 |5 |5 9 0 |7.1]6
5 0 9 7 2 2 5 9 7 5 4 7 5 1 9 4 0 4 0
5 0 1 6 5 5 6 3 0 9 4 3 0 9 0
Table 3: CD Block wise indices and index value for calculation of SEI in Uttar Dinajpur district.
S CD Block Literacy Land Female Sex ratio Sanitation ST Poverty Primary
L Name rate availabilit literacy facility literacy ratio Dropout
N y rate rate rate
0. % Ind | % Ind | % Ind | % [ Ind | % | Ind | % Ind | % Ind | % | Ind
ex ex ex ex ex ex ex ex
1. Chopra 59. | 06 | 69. | 1.0 | 51. [ 06 | 9 | 04 | 70. | 0.7 | 45 | 0.5 | 50. | 0.3 | 63. | 0.0
71 8 | 06 | 00 62 23 3 05 95 12 | 03 96 6 84 | 43 00
4
2. Islampur 53. | 04 | 56. | 03 |45 [ 03 ]9 |05 |37 |00 |41l |04 |40 |06 |37.]05
53 49 24 | 06 | 41 9% | 4 95 34 00 67 71 7 42 | 40 | 43
1
3. | Goalpokhar | 41. | 0.0 | 56. | 03 | 34. | 00 | 9 | 0.0 | 51. | 02 | 28. | 0.0 [59. | 0.1 | 44. | 04
-1 82 | 00 | 51 21 62 00 1 00 | 33 96 94 | 00 2 59 13 03
9
4. | Goalpokhar | 46. | 0.1 | 53. | 0.1 [ 39. |01 | 9 |05 |69. | 06 |33 |01 |65 |00 |53 |02
2 07 | 63 70 69 | 24 69 | 4 68 79 87 70 76 3 00 | 22 13
0
5. | Karandighi | 53. | 04 | 53. | 0.1 [46. | 04 | 9 | 09 | 68. | 06 | 42. | 04 | 37. | 0.7 | 20. | 0.8
42 | 45 39 52 08 20 | 5 19 | 93 69 15 89 2 34 | 60 | 94
3
6. Raiganj 62. | 08 | 50. |00 |55 [07 |9 |05 |84 |10 |49 |07 |27 |10 |16. | 09
78 04 | 58 | 00 54 67 | 4 68 57 00 90 76 0 00 | 41 81
0
7. Hemtabad | 67. | 1.0 | 59. | 04 | 61. | 1.0 | 9 1.0 | 69. | 0.6 | 48. | 0.7 | 57. | 02 | 15 | 1.0
88 00 | 35 75 89 | 00 | 5 00 | 76 86 62 | 29 0 17 50 | 00
6
8. | Kaliyaganj | 66. | 09 | 60. | 0.5 | 57. | 08 | 9 | 0.7 | 76. | 0.8 | 55. | 1.0 | 35. | 0.7 | 22. | 0.8
50 | 47 54 39 | 95 56 | 4 57 | 77 35 94 | 00 4 81 37 57
7
9. Itahar 58. | 06 | 55 |02 |52 {06 |9 |08 |68 |06 |4l |04 |64 |00 |28 |07
55 42 87 86 | 45 54 | 4 11 07 51 63 70 9 10 | 97 19
9
Table 4: CD Block wise indices and index value for calculation of ISI in Uttar Dinajpur district.
S CD Rural Population Digital Primary Primary | Drinking | Tractors | Availabili Market
L Block Road served by Connecti | Healthcar School Water Facility ty of Availabi
N Name Connecti Bank vity e Facil.. Electricit lity
o vity
% | Ind P/B Ind | % [ Ind | % | Ind | % | In % In | % [In | % | Ind | % | In
ex ex ex ex de de de ex de
X X X X
1 Chopra 3 101 316 |07 | 9 |07 | 0. |08 [0 |0 |98 |O. 1 0. 1 1.0 | 6 1.
6. | 68 | 003 | 77 | 4. | 21 0 20 0 1 28 0 3 |0 0 00 | 5 0
2 3 8 1 3 3 0 7 0 0 5 0
1 3 3 7 3 0 9 0 2 0
2 | Islampur | 4 | 03 | 440 [ 00 [ 8 | 03 | 0. |03 ]| o0 |O 10 . |3 ]0o. 1 1.0 [ 2 | 0.
1. | 66 | 740 | 00 | 9. | 83 0 44 0 0 00 |0 |9 | 4 0 00 1 1
5 0 11 0 3 0 0 6 2 0 7 0
8 9 1 0 0 0 2 8 6

DOI: 10.9790/0837-3103043546

www.losrjournals.org

43 |Page



“Examining Sustainable Livelihood Security Of The Farmers In Uttar Dinajpur District... ....

3 | Goalpokh | 4 0.3 362 0.4 8 00 [ 0. ] 00 [0 |O 10 1. 3 0 1 1.0 1 0.
ar-1 0. 43 355 88 2. 00 0 00 0 1 0.0 0 8. 3 0 00 9 0

9 6 6 0 4 9 0 1 9 0 4 5

7 4 6 0 3 0 9 9 4 9

4 | Goalpokh | 4 0.5 364 0.4 9 07 10 |04 |0 |O 10 1. 6 0 9 0.0 1 0.
ar-2 5. 13 06.5 78 4. 11 0 52 0 4 0.0 0 5. 8 8. 00 6 0

5 0 6 1 5 4 0 6 4 2 5 0

6 7 0 1 0 0 8 9 7 0

5 | Karandig 5 0.7 368 0.4 8 03 [ 0. ]05 [0 |O. 10 1. 7 0 1 1.0 2 0.
hi 1. 32 332 51 8. 17 0 06 0 4 0.0 0 0. 9 0 00 2 1

5 0 0 1 5 5 0 5 2 0 5 2

0 0 0 1 1 0 0 8 0 1

6 Raiganj 3 0.0 286 0.9 9 10 [ 0. | 0.8 | 0. ] 0. 9. |O0. 2 0 1 1.0 1 0.
1. 00 81.4 59 9. 00 0 50 0 4 10 4 9. 2 0 00 9 0

6 0 5 1 5 4 7 4 5 0 9 6

7 5 3 1 3 7 1 6 1 8

7 | Hemtaba 5 1.0 284 0.9 9 09 | 0. |06 |0 1. 10 1. 7 0 1 1.0 2 0.
d 8. 00 11.2 75 8. 23 0 58 0 0 0.0 0 4. 9 0 00 2 1

7 0 2 11 7 0 0 5 9 0 8 2

7 5 6 0 0 6 5 1 7

8 | Kaliyaga 3 0.2 280 1.0 9 09 [ 0. 109 [0 |oO 10 1. 5 0 1 1.0 2 0.
nj 9. 80 17.7 00 7. 03 0 23 0 8 0.0 0 9. 7 0 00 0 0

2 5 9 1 7 9 0 6 5 0 9 8

7 1 3 1 7 0 9 1 4 9

9 Itahar 4 0.6 379 0.3 9 08 | 0. 1.0 [ 0. | 0. | 99. | O. 7 1 1 1.0 1 0.
8. 17 59.7 81 7. 65 0 00 0 7 54 7 4. 0 0 00 6 0

4 5 2 1 6 2 2 8 0 0 8 0

0 6 4 3 2 2 9 0 9 7

Table-6: Score and ranking of ecological security index (ESI), economic efficiency index (EEI) social equity
index (SEI), infrastructural sufficiency index (ISI) and sustainable livelihood security index of 9 Blocks in Uttar

Dinajpur district.

SL. CD Block ESI Rank EEI Rank SEI Rank ISI Rank SLSI Rank
1. Chopra 0.088 1t 0.013 9 0.065 6 0.513 6™ 0.170 6™
2. Islampur 0.062 4h 0.042 77 0.056 7' 0.403 g 0.141 g
3. Goalpokhar-1 0.048 g 0.54 5t 0.010 9 0.387 gt 0.125 9%
4. Goalpokhar-2 0.053 7t 0.068 2 0.032 g 0.494 7 0.162 7"
5. Karandighi 0.077 2t 0.056 3t 0.075 4 0.612 4 0.205 4
6. Raiganj 0.047 9 0.051 6t 0.101 3 0.561 5% 0.190 5t
7. Hemtabad 0.061 5t 0.080 1" 0.108 2t 0.853 It 0.275 It
8. Kaliyaganj 0.063 3t 0.039 gnd 0.110 1 0.760 2t 0.243 2t
9. Itahar 0.056 6™ 0.055 4t 0.075 5t 0.703 3 0.223 3
** Uttar Dinajpur 0.062 okl 0.051 ki 0.070 oAk 0.587 oAk 0.193 oAk

Hemtabad block consistently emerges as a high-performing block, ranking first in EEI and ISI and
achieving the highest CSLSI score, indicating balanced and relatively secure livelihood conditions. Kaliaganj
block also exhibits strong performance, particularly in SEI and CSLSI. In contrast, Goalpokhar-I, Goalpokhar-11
and Islampur blocks frequently rank low on multiple indicators, reflecting persistent environmental, economic,
and social vulnerabilities. While the district exhibits relatively high ISI values, low ESI and EEI scores undermine
overall livelihood security. The CSLSI synthesis emphasizes the need for block-specific and dimension-focused
development strategies to reduce inter-block disparities and improve sustainable livelihood outcomes in districts.
This spatial imbalance indicates the need for block-specific, indicator-driven policy interventions rather than
uniform district-level planning.

References

[1]. Ashley, C., & Carney, D. (1999). Sustainable Livelihoods: Lessons From Early Experience (Vol. 7, No. 1). London: Department For
International Development. Sustainable Livelihoods - Lesson From Early Experience En-Libre.Pdf

[2]. Bhattacharya, D., & Bhumali, A. (2025). Fight Against Poverty: Reflections From The Grass-Roots Economy. Abhijeet Publications.

[3] Chambers, R. (1986). Sustainable Livelihoods: An Opportunity For The World Commission On Environment And
Development. Institute Of Development Studies, University Of Sussex, Brighton, UK.

[4]. Chandna, P. K., & Mondal, S. (2020). Assessment Of Cropping Intensity Dynamics In Odisha Using Multitemporal Landsat TM And
OLI Images. Journal Of Applied Remote Sensing, 14(1), 018504-018504.DOI: Https://Doi.Org/10.1117/1.JRS.14.018504

[5] Cronin, A. A., Ohikata, M., & Kumar, M. (2014). Social And Economic Cost-Benefit Analysis Of Sanitation In Odisha State,
India. Journal Of Water, Sanitation And Hygiene For Development, 4(3), 521-531.DOI: Https://Doi.Org/10.2166/Washdev.2014.150

[6]. Das, A., Das, M., & Rejjak, A. (2021a). Evaluating Profile Of Well-Being Status (Material) Of Bottom Ten Backward Districts In
India: A Households Level Analysis. Geojournal, 86(4), 1671-1689. DOI: Https://Doi.Org/10.1007/S10708-020-10149-9 89

[71. Das, M., Das, A., & Mandal, A. (2021b). Assessing The Level Of Living Condition In Bundelkhand Region Of Central India: A
Households Level Analysis. Geojournal, 86(6), 2723-2745. DOI: Https://Doi.Org/10.1007/S10708-020-10220-5 89

DOI: 10.9790/0837-3103043546 www.iosrjournals.org 44 |Page


https://d1wqtxts1xzle7.cloudfront.net/32487970/Sustainable_livelihoods_-_Lesson_from_early_experience__en-libre.pdf?1391098882=&response-content-disposition=inline%3B+filename%3DSustainable_livelihoods_Lessons_from_ear.pdf&Expires=1767017295&Signature=CiSWelO0Sf3oK4d2OI33seOkijh3tpvNaDhFe9ZU2gDRdmLkqahwMr1Qt9HtktbOeb414mbX-OdjbCEf9ngmnYgVW8H6k-RBMoR4cLGrjaSRoskuIlGHCeJpmyprfImoA8ugUUEh~1jSb3WQpAxYRHSEB62ndzYpx4E2VPep5Cov5sf1-d0BM2rSJLSnyen3KfRJ~9K5MaCTnHn~VJkptqtYIUAwjWk99GwC7qnsRgF7VIcauhhA012wT1nr1BxMFBJmuS15EYrUp-9n4w7j7UdHMUYkHYDebQSZzfOIkotiTLqHwts248ukCjbJSSEcD7-~PQYl5SfGWW9O2Mwtfg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1117/1.JRS.14.018504
https://doi.org/10.2166/washdev.2014.150
https://doi.org/10.1007/s10708-020-10149-9%2089
https://doi.org/10.1007/s10708-020-10220-5%2089

“Examining Sustainable Livelihood Security Of The Farmers In Uttar Dinajpur District... ....

[8].

[9].

[10].

[11].

[121.
[13].
[14].
[15].
[16].
[171.
[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[36].

[371.

[38].

Das, S., Sharma, K. K., Majumder, S., & Chowdhury, I. R. (2025). Evaluating Sustainable Agricultural Livelihood Security In West
Bengal, India: A Principal Component Analysis Approach. Environment, Development And Sustainability, 27(2), 4769-4816.
Evaluating Sustainable Agricultural Livelihood Security In West Bengal, India: A Principal Component Analysis Approach |
Environment, Development And Sustainability

De, D., & Das, C. S. (2021). Measuring Livelihood Sustainability By PCA In Indian Sundarban. Environment, Development And
Sustainability, 23(12), 18424-18442. DOI: Https://Doi.Org/10.1007/S10668-021-01451-8

Directorate Of Census Operations, West Bengal, & Office Of The Registrar General & Census Commissioner, India. (2014). District
Census Handbook Uttar Dinajpur, Series 20, Part XII A (Village & Town Directory) And Part XII B (Primary Census Abstract).
Census Of India 2011. Https://Censusindia.Gov.In

Garai, S., Ghosh, M. K., Maiti, S., Garai, S., Meena, B. S., Dutta, T. K., & Kadian, K. S. (2022). Development And Application Of
Dairy-Based Sustainable Livelihood Security Index In The Districts Of West Bengal, India: A Tool For Dairy Development
Planning. Journal Of Rural Studies, 93, 187-195. DOI: Https://Doi.Org/10.1016/J.Jrurstud.2019.01.017

Government Of India, Ministry Of Home Affairs, Registrar General & Census Commissioner. (2011). Census Of India 2011.
Https://Censusindia.Gov.In/

Gregoire, C. (2012). Caribbean Sustainable Livelihoods: The Development Of A Concept. World Journal Of Science, Technology
And Sustainable Development, 9(2), 136-146. DOI: Https://Doi.Org/10.1108/20425941211244289

Guha, S., Mandla, V. R., Barik, D. K., Das, P., Rao, V. M., Pal, T., & Rao, P. K. (2018). Analysis Of Sustainable Livelihood Security:
A Case Study Of Allapur S Rurban Cluster. Journal Of Rural Development, 365-382. DOI: 10.25175/Jrd/2018/V37/12/129703
Haque Siddiqui, S. (2017). Assessment Of Irrigation Extension And Development In Uttar Dinajpur District Of West Bengal: A Block
Level Analysis. Asian Profile. DOI: 10.13140/RG.2.2.24324.01929

Hatai, L. D., & Sen, C. (2008). An Economic Analysis Of Agricultural Sustainability In Orissa. Agricultural Economics Research
Review, 21(2), 273-282. DOI: Https://Doi.Org/10.22004/Ag.Econ.47682

Hotelling, H. (1933). Analysis Of A Complex Of Statistical Variables Into Principal Components. Journal Of Educational
Psychology, 24(6), 417. DOI: Https://Doi.Org/10.1037/H0071325

Iwasaki, S. (2016). Linking Disaster Management To Livelihood Security Against Tropical Cyclones: A Case Study On Odisha State
In India. International Journal Of Disaster Risk Reduction, 19, 57-63. DOI: Https://Doi.Org/10.1016/J.1jdrr.2016.08.019

Jain, A., Sheekha, N. M., & Mandal, S. T. (2022). Agricultural Sustainability In The North Eastern Region Of India: A Sustainable
Livelihood Security Index (SLSI) Approach. Ecology, Economy And Society-The INSEE Journal, 5(2), 21-42. DOL:
Https://Doi.Org/10.22004/Ag.Econ.343147

Khatiwada, S. P., Deng, W., Paudel, B., Khatiwada, J. R., Zhang, J., & Su, Y. (2017). Household Livelihood Strategies And Implication
For Poverty Reduction In Rural Areas Of Central Nepal. Sustainability, 9(4), 1-20. DOI: Https://Doi.Org/10.3390/Su9040612
Krishna, V. R., Paramesh, V., Arunachalam, V., Das, B., Elansary, H. O., Parab, A., ... & El-Sheikh, M. A. (2020). Assessment Of
Sustainability And Priorities For Development Of Indian West Coast Region: An Application Of Sustainable Livelihood Security
Indicators. Sustainability, 12(20), 8716. DOI: 10.3390/Su12208716

Kumar, S., Raizada, A., & Biswas, H. (2014). Prioritising Development Planning In The Indian Semi-Arid Deccan Using Sustainable
Livelihood Security Index Approach. International Journal Of Sustainable Development & World Ecology, 21(4), 332-345.DOI:
Https://Doi.Org/10.1080/13504509.2014.886309

Kundu, A., Dutta, D., Patel, N. R., Denis, D. M., & Chattoraj, K. K. (2021). Evaluation Of Socio-Economic Drought Risk Over
Bundelkhand Region Of India Using Analytic Hierarchy Process (AHP) And Geo-Spatial Techniques. Journal Of The Indian Society
Of Remote Sensing, 49(6), 1365-1377.DOLI: Https://Doi.Org/10.1007/S12524-021-01306-9

Mishra, D., Sahu, N. C., & Sahoo, D. (2016). Impact Of Climate Change On Agricultural Production Of Odisha (India): A Ricardian
Analysis. Regional Environmental Change, 16(2), 575-584. DOI: DOI 10.1007/S10113-015-0774-5

Mishra, M., Santos, C. A. G., Do Nascimento, T. V. M., Dash, M. K., Da Silva, R. M., Kar, D., & Acharyya, T. (2022). Mining Impacts
On Forest Cover Change In A Tropical Forest Using Remote Sensing And Spatial Information From 2001-2019: A Case Study Of
Odisha (India). Journal Of Environmental Management, 302, 114067. DOI: Https://Doi.Org/10.1016/J.Jenvman.2021.114067
Mutahara, M., Haque, A., Khan, M. S. A., Warner, J. F., & Wester, P. (2016). Development Of A Sustainable Livelihood Security
Model For Storm-Surge Hazard In The Coastal Areas Of Bangladesh. Stochastic Environmental Research And Risk
Assessment, 30(5), 1301-1315. DOI: 10.1007/S00477-016-1232-8

Nayak, C. (2016). Gender Perspective Of Rural Livelihood And Household Income: Case Study Of A Village In Odisha. PRAGATT:
Journal Of Indian Economy, 3(2), 95-114.

NFHS (2016). District Fact Sheet, International Institute Of Population Studies, Mumbai, India.

Pandey, R., Jha, S. K., Alatalo, J. M., Archie, K. M., & Gupta, A. K. (2017). Sustainable Livelihood Framework-Based Indicators For
Assessing Climate Change Vulnerability And Adaptation For Himalayan Communities. Ecological Indicators, 79, 338-346. DOI:
Hittps://Doi.Org/10.1016/J.Ecolind.2017.03.047

Pani, B. S., & Mishra, D. (2022). Sustainable Livelihood Security In Odisha, India: A District Level Analysis. Regional
Sustainability, 3(2), 110-121. DOI: Https://Doi.Org/10.1016/J.Regsus.2022.07.003

Pearson, K. (1901). Principal Components Analysis. The London, Edinburgh, And Dublin Philosophical Magazine And Journal Of
Science, 6(2), 559.

Ratsimbaharison, A. M. (1999). The United Nations And Development: Explaining The Failure Of The UN Development Programs
For Africa In The 1980s And 1990s. University Of South Carolina.

Roy, C. (2011). Economic Backwardness Of Uttar Dinajpur: A Block Level Analysis. MPRA. Retrieved From-
MPRA_Paper 40376.Pdf

Sahoo, R., & Swain, M. (2013). Contribution Of Common Property Resources For Sustainable Rural Livelihoods In Odisha:
Prospects And Constraints. Journal Of Rural Development, 245-261. Http://Nirdprojms.In/Index.Php/Jrd/Article/View/93316
Sajjad, H., & Nasreen, 1. (2016). Assessing Farm-Level Agricultural Sustainability Using Site-Specific Indicators And Sustainable
Livelihood Security Index: Evidence From Vaishali District, India. Community Development, 47(5), 602-619. DOI:
Https://Doi.Org/10.1080/15575330.2016.1221437

Sajjad, H., Nasreen, 1., & Ansari, S. A. (2014). Assessing Spatiotemporal Variation In Agricultural Sustainability Using Sustainable
Livelihood Security Index: Empirical Illustration From Vaishali District Of Bihar, India. Agroecology And Sustainable Food
Systems, 38(1), 46-68, DOI: Https://Doi.Org/10.1080/21683565.2013.820251

Saleth, R. M. (1993). Agricultural Sustainability Status Of The Agro-Climatic Sub-Zones Of India: Empirical Illustration Of Indexing
Approach. Indian Journal Of Agricultural Economics, 48(3), 543-550.

Saleth, R. M. (1993). Developing Indicators Of Sustainable Development At The Global Level: Approach, Framework And Empirical
Ilustration. Institute Of Economic Growth (Mimeo), Delhi.

DOI: 10.9790/0837-3103043546 www.iosrjournals.org 45 |Page


https://link.springer.com/article/10.1007/s10668-023-04097-w
https://link.springer.com/article/10.1007/s10668-023-04097-w
https://doi.org/10.1007/s10668-021-01451-8
https://censusindia.gov.in/
https://doi.org/10.1016/j.jrurstud.2019.01.017
https://censusindia.gov.in/
https://doi.org/10.1108/20425941211244289
https://doi.org/10.25175/jrd/2018/v37/i2/129703
https://doi.org/10.13140/RG.2.2.24324.01929
https://doi.org/10.22004/ag.econ.47682
https://psycnet.apa.org/doi/10.1037/h0071325
https://doi.org/10.1016/j.ijdrr.2016.08.019
https://doi.org/10.22004/Ag.Econ.343147
https://doi.org/10.3390/su9040612
https://www.mdpi.com/2071-1050/12/20/8716
https://doi.org/10.1080/13504509.2014.886309
https://doi.org/10.1007/s12524-021-01306-9
https://link.springer.com/article/10.1007/s10113-015-0774-5
https://doi.org/10.1016/j.jenvman.2021.114067
file:///D:/Sustainable%20Agriculture%20P/livlihood%20security%20index/A8.pdf
https://doi.org/10.1016/J.Ecolind.2017.03.047
https://doi.org/10.1016/j.regsus.2022.07.003
https://mpra.ub.uni-muenchen.de/40376/1/MPRA_paper_40376.pdf
http://nirdprojms.in/index.php/jrd/article/view/93316
https://doi.org/10.1080/15575330.2016.1221437
https://doi.org/10.1080/21683565.2013.820251

“Examining Sustainable Livelihood Security Of The Farmers In Uttar Dinajpur District... ....

[39].

[40].

Saleth, R. M., & Swaminathan, M. S. (1993). Sustainable Livelihood Security At The Household Level: Concept And Evaluation
Methodology. Proceedings Of An Interdisciplinary Dialogue On Ecotechnology And Rural Employment, 12-15.

Satpati, S., & Kumar Sharma, K. (2021). Livelihood Options And Livelihood Security Among Tribal In South Western Plateau And
Highland Region In West Bengal. Journal Of Land And Rural Studies, 9(1), 119-139. DOLI:
Hittps://Doi.Org/10.1177/2321024920967844

Scoones, 1. (1998). Sustainable Rural Livelihoods: A Framework For Analysis. Https://Hdl.Handle.Net/20.500.12413/3390
Siddiqui, S. H., & Afzal, M. F. (2018). Changing Cropping Pattern And Sustainable Agriculture: A Spatio-Temporal Analysis Of Uttar
Dinajpur District, West Bengal. The Geographer, 65(2), 9-19.

Singh, P. K., & Hiremath, B. N. (2010). Sustainable Livelihood Security Index In A Developing Country: A Tool For Development
Planning. Ecological Indicators, 10(2), 442-451. DOI: Https://Doi.Org/10.1016/J.Ecolind.2009.07.015

Singh, R. K., Murty, H. R., Gupta, S. K., & Dikshit, A. K. (2012). An Overview Of Sustainability Assessment
Methodologies. Ecological Indicators, 15(1), 281-299. DOI: Https://Doi.Org/10.1016/J.Ecolind.2011.01.007

Singh, S., & Nayak, S. (2020). Development Of Sustainable Livelihood Security Index For Different Agro-Climatic Zones Of Uttar
Pradesh, India. Journal Of Rural Development, 39(1),110-129. Development-Of-Sustainable-Livelihood-Security-Index-For-
Different-Agro-Climatic-Zones-Of-Uttar-Pradesh-India.Pdf

Swain, M., Sinha, P., Pattanayak, S., Guhathakurta, P., & Mohanty, U. C. (2020). Characteristics Of Observed Rainfall Over Odisha:
An Extreme Vulnerable Zone In The East Coast Of India. Theoretical And Applied Climatology, 139(1-2), 517-531. DOI:
Https://Doi.Org/10.1007/S00704-019-02983-W

Swaminathan, M. S. (1991). Strengthening The Linkage Between Ecological Security And Livelihood Security In Rural Areas. Asia-
Pacific Journal Of Rural Development, 1(2), 1-15.DOI: Https://Doi.Org/10.1177/1018529119910201

Swaminathan, M.S., 1991. Greening Of The Mind. Indian Journal Of Social Work 52 (3), 401-407.

Tripathi, M. N. (2015). Swachh Odisha: A Case On Attempting To Inculcate Healthy Sanitation Practices In Rural Odisha. Asian
Journal Of Management Cases, 12(2), 109-127.DOI: Https://Doi.Org/10.1177/0972820115595738

Tripathi, R., Moharana, K. C., Nayak, A. D., Dhal, B., Shahid, M., Mondal, B., ... & Nayak, A. K. (2019). Ecosystem Services In
Different Agro-Climatic Zones In Eastern India: Impact Of Land Use And Land Cover Change. Environmental Monitoring And
Assessment, 191(2), 98. Https://Link.Springer.Com/Article/10.1007/S10661-019-7224-7

DOI: 10.9790/0837-3103043546 www.iosrjournals.org 46 |Page


https://doi.org/10.1177/2321024920967844
https://hdl.handle.net/20.500.12413/3390
https://doi.org/10.1016/j.ecolind.2009.07.015
https://doi.org/10.1016/j.ecolind.2011.01.007
https://www.researchgate.net/profile/Sanatan-Nayak/publication/341414145_Development_of_Sustainable_Livelihood_Security_Index_for_Different_Agro-Climatic_Zones_of_Uttar_Pradesh_India/links/5edccd5b45851529453fcc9d/Development-of-Sustainable-Livelihood-Security-Index-for-Different-Agro-Climatic-Zones-of-Uttar-Pradesh-India.pdf
https://www.researchgate.net/profile/Sanatan-Nayak/publication/341414145_Development_of_Sustainable_Livelihood_Security_Index_for_Different_Agro-Climatic_Zones_of_Uttar_Pradesh_India/links/5edccd5b45851529453fcc9d/Development-of-Sustainable-Livelihood-Security-Index-for-Different-Agro-Climatic-Zones-of-Uttar-Pradesh-India.pdf
https://doi.org/10.1007/s00704-019-02983-w
https://doi.org/10.1177/1018529119910201
https://doi.org/10.1177/0972820115595738
https://link.springer.com/article/10.1007/s10661-019-7224-7

