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Abstract

Extreme climatic events affect the economy, society and environment, and even make tribal livelihood more
vulnerable to those living in mountain regions and forest ecosystems. The paper examines the livelihood
vulnerability in the Tribal Sub-Plan area and compares it across the northern and southern districts in Odisha.
Moreover, the livelihood vulnerability index is computed based on the IPCC framework by incorporating
adaptive capacity, exposure, and sensitivity. The overall LVI score is 0.623 and LVI-IPCC score is 0.09. This
indicates climate vulnerability has less impact on overall vulnerability. The livelihood vulnerability index is
more prevalent in the northern districts (0.536) of the TSP area in Odisha than in the southern districts (0.368),
but the southern districts have low adaptive capacity. Less adaptive southern districts were Koraput,
Kandhamal and Gajapati. Adaptive factors contributing to vulnerability were fewer primary schools, a
percentage of households with less access to pension and MGNREGA. Similarly, more sensitivity factors in
both northern and southern districts were illiteracy, crop not irrigated and population density.

Therefore, the policy should focus on the enhancement of literacy, the provisioning of proper irrigation
facilities, primary schools, and ensuring the inclusion of more tribes in government schemes to reduce
vulnerability and region-specific policy should be emphasised.
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I. Introduction

Climate change (CC) has several consequences on society, the economy, and the environment
(Sujakhu et al., 2019). There have been growing concerns among policymakers and academics across the globe
about the livelihood impact of climate change. The unpredictable climate events such as cyclones, floods, heat
waves and droughts severely affect the livelihoods of a large number of people, mostly in India, Bangladesh,
Pakistan and Sri Lanka. CC mostly affects tribal and marginalised people who depend on agriculture and
natural resources (Kumar & Mohanasundari, 2025). This has significantly affected rural livelihood systems,
agricultural output, fishing and food availability. Tribal communities living in environmentally sensitive areas
such as mountain regions and forest ecosystems are more vulnerable due to their low adaptive capacity (Hahn et
al., 2009; Sujakhu et al., 2022).

Moreover, climatic events affect their farming practices, socio-economic status, and disrupt the water
and food security, as well as access to health (Kumar & Mohansundari, 2025). The tribal often faces health
problems, water scarcity, food problems, inadequate housing conditions, and lower adaptive capacity, along
with infrastructure and financial challenges, making them more vulnerable to livelihood (Datta et al., 2024).
Extreme events affect mostly all sectors such as health, water resources, agriculture, livestock, aquaculture, and
forestry (Sethi et al., 2025). Odisha witnessed many extreme weather events over the last decade. These events
not only affected coastal people but also non-coastal people. Odisha, one of the Indian states, is home to the
highest number of PVTGs (13). A total of 62 tribes are found in Odisha, and they speak 74 vernaculars. The
majority of tribes live in proximity to the forest and hilly mountain regions.

In this context, this paper investigates the livelihood vulnerability in the Tribal Sub-Plan area and
compares it across the northern and southern districts in Odisha. This is the rare study that applied the LVI-
IPCC framework in the Tribal Sub-Plan area, which possesses the novelty of the study. This study will not only
help the researcher, policy maker and practitioner to reduce vulnerability among the indigenous communities
within country but also in the world.

Review Of Literature

The literature reviewed here focuses on livelihood vulnerability among tribes across different parts of
the country. Authors like Kumari and Mohansundari (2025) conducted a study in Madhya Pradesh, highlighting
that factors such as food security, housing structure, and climate events were major contributors to climate risk.
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Additionally, income, education, natural resource dependency and effective governance also affect vulnerability
(Kumar, Devi and Mohansundari, 2025). In the eastern part, like Odisha, climate change affects tribal
livelihoods (Behera et al., 2024). Tribals are more vulnerable due to being engaged in low-paid work and
suffering from chronic poverty and multiple deprivations (Pothal, 2024). They were more vulnerable to health
due to limited access to health care services, traditional health practices, exposure to community diseases and
nutrition deficiency (Bhoi and Acharya, 2024). Tribal households are still deprived of basic amenities such as
landholding, food security, income and overall development (Dungdung and Pattanaik, 2020). The non-timber
forest product and social welfare schemes acted as a support system for PVTGs, but landless tribals were more
vulnerable in Jharkhand and Odisha (Behera et al., 2024).

Similarly, in states like West Bengal, water scarcity, food shortage, health issues and inadequate
housing conditions were sensitive to livelihood vulnerability. Main challenges faced by communities were
deforestation, climate change, human-wildlife conflict and limited access to crucial livelihoods (Datta et al.,
2024). Factors influencing vulnerability among tribals were family size, poverty, agricultural income and
distance to market (Das and Basu, 2020). Rural livelihoods were vulnerable owing to heavy exposure to floods,
cyclones, riverbank land degradation, and inadequate access to basic amenities, as well as a low level of
adaptive capacity among indigenous communities (Das and Sharma, 2024). A similar study in Himachal
Pradesh highlighted that topographical location, educational status, household income, livelihood
diversification, and agricultural activities affect the livelihoods (Kumar et al., 2023).

A study by Basavarajaiah et al. (2020) in western India, Karnataka, found that the major problems
identified in the study area were inadequate safe drinking water, malnutrition and food insecurity. Another
study conducted in Nigeria, Basiru et al. (2022), found that women were vulnerable in six categories, including
livelihoods strategies, water, social networks, food and nutrition, health, natural hazards, and climate. In Nepal,
Sujakhu et al. (2019) found that the vulnerability components were natural resource dependency, a lack of
financial assets and a weak social network. Moreover, these studies also suggested that better adaptive capacity,
better infrastructure, crop diversification, access to government schemes and climate information are crucial to
reduce the climatic vulnerability of livelihoods among tribals and also promotion of agriculture, skill
development, petty business, digital literacy, and internet access and broadcasting and communication can
enhance their adaptability (Kumar and Mohansundari, 2025). Policy intervention is required to reduce
vulnerability through protection and management of forests, better health infrastructure, food security and
education (Das and Basu, 2020). Basavarajaiah, et al. (2020) suggested that training should be for animal
husbandry, cattle, piggery, goats, apiculture, sheep, and beekeeping for better livelihood diversification.
Similarly, a study by Venus et al. (2022) emphasised the construction of better housing facilities, training,
livelihood diversification and agricultural conservation. Other suggestions are on quality education and
improved access to land, which enhance the livelihood diversification among tribal (Vatta et al., 2017).

Research Gap

The review of literature listed here focuses on the tribal communities and livelihood vulnerability using
the IPCC framework, including adaptive capacity, exposure and sensitivity and how different factors influenced
their livelihoods. Tribals depend on different sources of livelihoods, and common property resources make their
living; their livelihoods improved through agricultural diversification. Some studies have found significant
differences in vulnerability between men and women. Moreover, other studies discussed how they are deprived
of basic amenities and facilities, and no access and inadequate resources increase sensitivity, and the
rehabilitation scheme affects their livelihoods. Better adaptive capacity will reduce vulnerability, and access to
welfare schemes can reduce vulnerability. It can be inferred from the literature review that scant studies focus
on tribal vulnerability in livelihood in the Tribal Sub-Plan area in Odisha. Hence, this paper examines the
vulnerability of livelihood among tribes in the TSP area in the state.

II. Methodology
This study used secondary data. The adaptive capacity and sensitivity data were collected from the
SCSTRI, Government of Odisha, 2014. The recent statistical handbook on Tribal Sub Plan block is not
published. Therefore, this study used the data up to 2014. The exposure data, such as temperature, minimum
and maximum temperature and precipitation, were extracted from the NASA Power website from 2005 to 2014.
The present study used the livelihood vulnerability index of the Intergovernmental Panel on Climate Change
(LVI-IPCC) framework to estimate the exposure from 2005 to 2014.

LVI-IPCC Framework

CC is a function of adaptive capacity, exposure, and sensitivity in the vulnerability context of IPCC
(2001, as cited in Hahn et al., 2008). The climate hazard assessment is carried out with the IPCC-Sixth
Assessment Report (AR6) framework. The IPCC-ARG6 enables the separation of the indicators into adaptive
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capacity, hazards, exposure, and sensitivity, and systematically analyses how these indicators significantly
contribute to vulnerability (Kumar and Mohanasundari, 2025).

Vulnerability assessment elucidates the various methods systematically designed to examine the
interconnectedness between human, social and physical environment (Hahn et al., 2009). Many researchers
follow the IPCC framework of vulnerability as a function of adaptability, exposure, and sensitivity (IPCC,
2001, as cited in Hahn et al., 2009). Exposure means the extent and magnitude of weather-related exposure to a
community, like floods, drought, cyclones, and sensitivity means the degree to which a system is impacted by
exposure. Adaptive capacity is the ability and strategies of a community to recover from a climatic event (Ebi et
al., 2006, as cited in Hahn et al., 2009). LVA is a powerful tool for strengthening the adaptive capacity of the
community and lessening climate risk (Das & Sharma, 2024).

The following vulnerability index is used in this paper.

Vulnerability Index

The livelihood vulnerability index is computed based on the IPCC framework by including adaptive
capacity, exposure, and sensitivity. We employed the normalisation method (Iyengar and Sudarshan, 1982). The
sub-indicators are to be estimated with various units, such as count, ratio, and per cent, and are to be normalised

as follows.
Ind _ Xia)—X(min) a
naexsi— X{mz}—xﬂmiﬂ} \ )

SI represent the value of sub-indicators or components, X(a) is the actual value, X(min) is the
minimum value, and X(max) is the maximum value of each component.

In the second step, an equal weight will be assigned to all 22 sub-components and averaged to
calculate the major indicators (Bahinipati, 2014; Balica and Wright, 2010; Eakin and Bojorquez-Tapia, 2008;
Kantamaneni et al., 2020).

n  Indexsi

M= = (2)

T

Where n is the number of sub-components or indicators, and Indexs; is the normalised value of sub-
indicators, the index of sub-indicators is represented by Ms;.
In the next step, the contributing factors will be computed using the following equation.
Where, CFmc = IPCC defining contributing factors (sensitivity, adaptation and exposure)
Wi is the weight of each indicator
Msi is the index value of major components.
LVI-IPCC will be calculated by using the following equation.
LVI-IPCC= (Emi-Ami) * Smi

Where LVI-IPCC is the LVI using the IPCC framework. LVI-IPCC value will be 0 to 1 (from least
vulnerability to high vulnerability)
VI (vulnerability index) will be calculated using the following equation.
V= I, wiEcf L wiScf 3)

T widef N

Ecf measure Exposure, Scf measure sensitivity and Acf measure adaptive capacity.

III.  Result And Discussion

The present study was conducted in the Tribal Sub-Plan area of Odisha, which covered 12 districts.
These are Sambalpur, Sundergarh, Keonjhar, Mayurbhanj, Balasore, Gajapati, Kandhamal, Kalahandi,
Rayagada, Nowrangapur, Koraput and Malkangiri (Ota et al., 2014). In this section, we have estimated the
livelihood vulnerability index in the Tribal Sub-Plan area. while comparing between northern and southern
districts I have did not calculate LVI score for Balasore (northern district) and Kalahandi (southern district)
because of inadequate data.

In adaptation capacity, we have taken nine sub-components such as, including ST-female workforce
participation rate, Total workforce participation rate, Literacy rate, Village with electricity, Ratio of primary
school, Upper primary high school, access to pension, and MGNREGA. In the tribal Sub-plan area, high
adaptive capacity is evident in the total ST workforce participation rate, percentage of villages with electricity,
and literacy rate. Access to pension and MGNRGEA are low adaptive capacity. The sensitivity Score is 0.359,
quite similar to the adaptive capacity score. We have covered the nine sensitivity sub-components. Highly
sensitive factors were the crop not irrigated and more illiterate people, contributing more to the vulnerability.
Low sensitivity is seen in terms of doctor availability. This component has little impact on vulnerability (Tables
1 &2).
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Table 1 Sub-indicators of Adaptive Capacity

Sub-indicators Values
ST Female Workforce Participation Rate 0.252
ST Workforce participation rate 0.593
Literacy Rate 0.464
Percentage of villages electrified 0.5
Ratio of primary school/1000 population 0.18
Percentage of Upper Primary School/1500 population 0.314
Percentage of High School/1500 population 0.336
Percentage of households' access to pensions 041
Percentage of Households' Access to MGNREGA 0.164
Average 0.357

Source: Author’s calculation

Table 2 Sub-indicators of Sensitivity Index

Sub-indicators Values
Population ST 0.37
Percentage of Female 0.224
Percentage of Children 0.059
Population Density 0.386
Percentage of Illiteracy 0.535
Percentage of agricultural land to total land 0.363
% Crop not irrigated 0.86
Net area sown (Acres) 0.289
Doctors per 5000 population 0.145
Average 0.359

Source: Author’s calculation

Interestingly, the exposure score is 0.62 higher than sensitivity and adaptive capacity. Temperature and
maximum temperature are the most severe climate events contributing to vulnerability in the study area. LVI
Score is 0.623, which indicates higher vulnerability, and LVI-IPCC score is 0.09. This indicates that the climate
vulnerability has little impact on vulnerability (Table 3). The sensitivity factors, such as the crop not being
irrigated and more illiterate persons, are contributing more to the vulnerability. Similarly, there is less adaptive
capacity in terms of access to some government schemes, such as access to pension and MGNREGA. The
sensitivity and less adaptive capacity are more responsible for vulnerability.

Table 3 The last 10 years of climatic events (Sub indicators)

Sub-indicators Values
Av. Temperature 0.78
Maximum Temperature 0.63
Minimum Temperature 0.27
Precipitation 0.8
Average 0.62

Source: Author’s calculation

I have also compared the vulnerability between the northern and southern districts of Odisha. The
northern districts of the community face more vulnerability than the southern tribal. LVI was 0.536 in the
northern district of Odisha and 0.368 in the southern districts. LVI-IPCC score was more in southern districts
(0.09) than northern districts (0.057).

Livelihood Vulnerability in Northern Districts

Northern districts are more exposed to extreme weather events than southern districts. Mayurbhanj,
Sambalpur and Sundergarh districts are more vulnerable to climatic events. Keonjhar, Balasore, is less affected
by climate events. Climatic events like maximum temperature are the extreme events in Sambalpur and
Keonjhar districts.
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Table 4 Major components in Northern districts

Major Components Exposure
Sub-Components
Districts Sambalpur Sundergarh Keonjhar Mayurbhanj
Av. Temperature 0.61 0.72 0.21 0.79
MaxT 0.68 0.54 0.69 0.73
MinT 0.66 0.53 0.64 0.19
Precipitation 0.63 0.76 0.23 0.89
Av- 0.65 0.64 0.44 0.65
Information Skill And Infrastructure Adaptive Capacity
FWPR 0.43 0.62 0.54 0.44
WPR 0.42 0.56 0.55 0.43
Literacy rate 0.39 0.67 0.65 0.5
% villages electrified 0.58 0.5 0.63 0.54
Social Network

Ratio of P.School/1000 0.44 0.39 0.54 0.46
% UPS/1500 0.58 0.52 0.55 0.39
%HS/1500 0.58 0.52 0.58 0.54

% Households access to
Pension 0.35 0.34 0.73 0.24

% Household access to
MGNREGA 0.46 0.43 0.45 0.49
Av 0.47 0.51 0.58 0.45

Sensitivity

Population ST 0.56 0.44 047 0.37
Percentage of Female 0.33 0.43 0.42 0.49
Percentage of Children 0.55 0.39 0.43 0.4
Population Density 0.61 0.37 0.98 0.5
Percentage of Illiterate 0.61 0.33 0.35 0.49
Percentage Agr to TL 0.41 0.39 0.55 0.42
% Crop not irrigated 0.48 0.81 0.65 0.69
Net area sown (Acres) 0.55 0.54 0.72 0.55
Doctors per S000P 0.36 0.23 0.55 0.37
Av- 0.5 0.44 0.57 0.48

Source: Computed

Sundergarh and Mayurbhanj districts were affected by precipitation. Adaptive capacity varies across
the northern districts. Mayurbhanj district has the least adaptive capacity among the northern districts, and %
household access to pension is the least adaptive capacity component. Less adaptive components in Sambalpur
are household access to pension and literacy rate. In Sundergarh district, the low adaptive components are %
household access to pensions and the ratio of primary schools. Access to MGNREGA is a less adaptive
component in Keonjhar district. Keonjhar and Sambalpur districts have the highest sensitivity score among
northern districts. Population density, net area sown, and % crop not irrigated are more sensitive in Keonjhar
district. Population density, percentage of illiterate and ST population are more sensitive in Sambalpur district
(Table 4).

All northern districts under TSP have more or less similar LVI index. The most vulnerable is Keonjhar,
followed by Sambalpur and Sundergarh. In terms of vulnerability index, Mayurbhanj and Sambalpur districts
are more vulnerable to climatic events. But the Keonjhar is negatively affected by climatic events (Table 5).

Table 5 Livelihood Vulnerability Index (LVI) and Vulnerability Index (VI)

Name of the District Exposure Sensitivity Adaptability LVI VI
Sambalpur 0.65 0.5 0.47 0.52 0.09
Sundergarh 0.64 0.44 0.51 0.51 0.06

Keonjhar 0.44 0.57 0.58 0.55 -0.08
Mayurbhanj 0.65 0.48 0.45 0.50 0.10

Source: Computed
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Livelihood Vulnerability in Southern Districts

The southern districts mostly affected by climate exposure are Malkangiri, Gajapati and Nowrangpur.
Malkangiri district is severely affected by precipitation. Gajapati is affected by temperature, and the minimum
temperature is in Nowrangpur. Less adaptable districts are Koraput, Kandhamal and Gajapati. Koraput has
fewer upper primary schools.

Table 6 Major components of Southern districts

Major Components Exposure
Sub
components
Districts Gajapati Kandhamal Raygada Nowrangpur Koraput Malkangiri
Temperature 0.78 0.84 0.76 0.34 0.21 0.58
MaxT 0.65 041 0.48 0.51 0.16 0.56
MinT 0.36 0.31 0.44 0.78 0.26 0.55
Precipitation 043 0.49 0.36 043 0.62 0.61
Av- 0.56 0.51 0.51 0.52 0.31 0.58
Information SKill And Infrastructure Adaptive Capacity
FWPR 0.54 0.16 0.34 0.59 0.45 0.53
WPR 0.56 0.59 0.32 0.47 0.42 0.57
Literacy rate 0.59 0.57 0.38 0.43 0.39 0.48
% villages
electrified 0.38 0.34 0.55 041 04 0.52
Social Network
Ratio of
P.School/1000 0.58 0.29 0.46 0.36 0.38 0.46
% UPS/1500 0.43 0.31 0.66 0.63 0.18 0.33
%HS/1500 0.34 0.51 0.61 0.97 0.47 0.6
% Households
access to Pension 0.29 0.52 0.39 0.48 0.38 0.58
% Household
access to
MGNREGA 0.33 0.36 0.57 0.45 0.47 0.46
Av 0.45 0.41 0.48 0.53 0.39 0.5
Sensitivity
Population ST 0.39 0.34 0.35 0.43 0.39 0.45
Percentage of
Female 0.58 0.27 0.61 0.37 0.49 0.34
Percentage of
Children 0.49 0.14 0.5 0.48 0.37 0.35
Population
Density 0.38 0.34 0.33 0.72 0.53 0.33
Percentage of
Illiterate 0.41 0.42 0.61 0.57 0.84 0.52
Percentage Agr to
TL 0.54 0.5 0.32 0.49 0.59 0.57
% Crop not
irrigated 0.7 0.61 0.61 0.75 0.77 0.74
Net area sown
(Acres) 0.3 0.44 0.31 0.41 0.44 0.54
Doctors per 5000P 0.43 0.18 0.48 0.34 0.42 0.47
Av- 0.47 0.36 0.46 0.51 0.54 0.48

Source: Computed

Kandhmal has a lower female worker participation rate and fewer primary schools. In the Gajapati
district, % of households have less access to pension and MGNREGA. More sensitivity scores were found in
the Koraput and Nowrangpur districts. Illiteracy and % crop not irrigated were more sensitive in Koraput. In
Nowrangpur, % crop not irrigated and population density were more sensitive (Table 6).

Livelihood vulnerability indices were higher in Nowrangpur and Malkangiri districts. In terms of
vulnerability index, districts like Gajapati, Kandhamal and Malkangiri are mostly affected by climatic exposure.
But very little climatic effect falls on the Koraput, Nowrangpur and Rayagada districts (Table 7).
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Table 7 Livelihood and vulnerability index (LVI) and Vulnerability Index (VI)

Districts Sensitivity AC Exposure LVI VI
Gajapati 0.47 0.45 0.56 0.48 0.05
Kandhamal 0.36 0.41 0.51 0.41 0.04
Raygada 0.46 0.48 0.51 0.48 0.01
Nowrangpur 0.51 0.53 0.52 0.52 -0.01
Koraput 0.54 0.39 0.31 0.44 -0.04
Malkangiri 0.48 0.5 0.58 0.51 0.04

Source: Computed

IV.  Conclusion

The sensitivity and adaptive capacity index scores in the TSP area were quite similar, but the exposure
index score was not. A total of 22 sub-indicators were analysed to estimate the vulnerability index. Indicators
such as a crop not irrigated and more illiterate persons were contributing more to the vulnerability. Less
adaptive factors were access to pension and MGNREGA. Exposure was not a major contributing factor to
vulnerability. Sensitivity and low adaptive capacity were more contributing factors to vulnerability in the TSP
area. LVI was more prevalent in the Northern districts of the TSP area in Odisha than in the southern districts,
but the southern districts have low adaptive capacity. High sensitivity components were cropland not irrigated,
net area sown and a larger female population.

Mayurbhanj, Sambalpur and Sundergarh districts were more vulnerable to climatic events among
northern districts. Mayurbhanj was the least adaptive district. The least adaptive factors were the percentage of
households with access to pension, literacy rate, ratio of primary schools and access to MGNREGA in northern
districts. Keonjhar and Sambalpur districts were more sensitive to livelihood vulnerability. Sensitive factors
were population density, net area sown, percentage of crop not irrigated, illiteracy and tribal population in
northern districts.

The districts mostly affected by climate exposures were Malkangiri, Gajapati and Nowrangpur among
the southern districts. Less adaptive districts were Koraput, Kandhamal and Gajapati. Adaptive factors
contributing to vulnerability were fewer primary schools, a percentage of households with less access to pension
and MGNREGA. More sensitive score districts were Koraput and Nowrangpur. Illiteracy, crop not irrigated,
and population density were more sensitive factors in the southern districts.

Implications of the Study

This research has identified the high sensitivity sub-indicators and low adaptive capacity indicators
contributing to vulnerability in the TSP area of Odisha. The vulnerability among tribal can be transferred from
one generation to another as an externality causes market failure. A study by Behera and Mishra (2022)
highlighted that there was a significant gap in irrigation, education, food security and socio-economic status
between TSP areas. My study also found that there was a significant difference in the livelihood vulnerability
index among northern and southern districts. Both southern and northern districts were less adaptive in access to
pension and MGNREGA, with fewer primary schools. The northern district, like the Sambalpur district, was the
least adaptive in literacy rate. Similarly, more sensitivity factors in both the southern and northern districts were
illiteracy, crop not irrigated and population density. Apart from these factors, the net area sown and the tribal
population were sensitive factors in Keonjhar and Sambalpur districts.

Therefore, the policy should focus on the enhancement of literacy, the provisioning of proper irrigation
facilities, the provisioning of more primary schools and ensuring the inclusion of more tribes in government
schemes to reduce vulnerability in Tribal Sub-Plan blocks in Odisha. Region-specific policy is needed to
address the vulnerability. This study will not only help the researcher, policy maker and practitioner to reduce
vulnerability among the indigenous communities in Odisha but also in other part of the world.

Limitations and Recommendations for Future Research

The vulnerability study mostly captures both primary and secondary data. Comprehensive vulnerability
can be better understood from the primary data. This study estimates the vulnerability through secondary data.
The inclusion of primary and current secondary data would have added more flavour to the present study;
nevertheless, the study contributed to the present discourse.

Conflicts of interest
I have no conflicts of interest for the publication of this paper.

Acknowledgement
I am grateful to Berhampur University, for giving me the platform to conduct this study.

DOI: 10.9790/0837-3108018189 www.iosrjournals.org 87 |[Page



Livelihood Vulnerability Among Tribal Communities In Tribal-Sub Plan Blocks Of Odisha, India

(1.
[21.
(3.
[4].

[5].

6].

[7].
[8].
[9].

[10].

[11].
[121.
[13].
[14].

[15].

[16].
[17].
[18].

[19].

[20].

[21].

[23].

[24].

[25].

[26].
[27].
[28].

[29].

[30].

References
Basavarajaiah, D. M., Narasimhamurthy, B., Bharathi, M., & Naik, J. (2020). Tribal Livelihood Status In Western Ghats. Fores
Res, 9, 234. Retrieved From Hittps://Doi.Org/10. 35248/2168-9776.20.9.234
Bahinipati, C. S. (2014). Assessment Of Vulnerability To Cyclones And Floods In Odisha, India: A District-Level
Analysis. Current Science, 1997-2007. Retrieved From Https://Www.Jstor.Org/Stable/24216033
Balica, S., & Wright, N. G. (2010). Reducing The Complexity Of The Flood Vulnerability Index. Environmental Hazards, 9(4),
321-339. Https://D0oi.Org/10.3763/Ehaz.2010.0043
Basiru, A. O., Oladoye, A. O., Adekoya, O. O., Akomolede, L. A., Oeba, V. O., Awodutire, O. O., ... & Abodunrin, E. K. (2022).
Livelihood Vulnerability Index: Gender Dimension To Climate Change And Variability In REDD+ Piloted Sites, Cross River
State, Nigeria. Land, 11(8), 1240. Retrieved From Https://Doi.Org/10.3390/Land11081240
Behera, H. C., Kumar, K. A., Sinha, A. A., & Sahoo, A. K. (2025). Education, Occupation And Food Sufficiency: A Study Of
Forest Dwelling Communities In The Jharkhand And Odisha States Of India. International Journal Of Community Well-Being, 1-
25. Retrieved From Https://Doi.Org/10.1007/S42413-025-00271-2
Behera, H. C., Sinha, A. A., Sahoo, A. K., & Jha, G. (2024). Participatory Livelihood Vulnerability Assessment Of The Forest
Dwellers: A Study Of Fifteen Tribes And Particularly Vulnerable Tribal Groups In The Eastern Indian Region. Journal Of Asian
And African Studies, 59(2), 578-602. Https://Doi.Org/10.1177/00219096221117074
Behera, K. And Mishra B. (2022). Impact Of Tribal Sub Plan (TSP) Programme On Income And Employment Generation Of The
Farmers In Odisha-An Analytical Study. Biological Forum — An International Journal, 14(3), 1603-1608.
Bhoi, N., & Acharya, S. K. (2024). Health Status Of Particularly Vulnerable Tribal Groups (Pvtgs) Of Odisha: A Narrative Review.
Journal Of Health, Population And Nutrition, 43(1), 176. Https://Doi.Org/10.1186/S41043-024-00671-8
Das, S. K., & Basu, J. P. (2022). Tribal Livelihood Vulnerability Due To Climate Change: A Study Across Tribes Of Paschim
Medinipur District Of West Bengal. SN Business & Economics, 2(8), 103. Https://Doi.Org/10.1007/S43546-022-00277-4
Das, S., & Sharma, K. K. (2024). Livelihood Vulnerability Assessment Among The Agrarian Indigenous Communities Of
Sundarban Biosphere Reserve In India For Building Resilience And Adaptation. Environmental Science And Pollution Research,
31(56), 65137-65168. Https://Doi.Org/10.1007/S11356-024-35560-4
Datta, P., Behera, B., &Sonobe, T. (2024). Assessing Forest Villagers’ Livelihood Vulnerability To The Environmental Changes In
Buxa Tiger Reserve Of Sub-Himalayan India. Trees, Forests And People, 17, 100632. Https://Doi.Org/10.1016/J.Tfp.2024.100632
Dungdung, K., & Pattanaik, B. K. (2020). Tribal Development Disparities In Odisha: An Empirical Analysis. South Asia Research,
40(1), 94-110. Https://Doi.Org/10.1177/0262728019894129
Eakin, H., Bojorquez-Tapia, L.A., 2008. Insights Into The Composition Of Household Vulnerability From Multicriteria Decision
Analysis. Global Environmental Change 18, 112—127. Https://Doi.Org/10.1016/J.Gloenvcha.2007.09.001
Ebi, K., Kovats, R.S., Menne, B., 2006. An Approach For Assessing Human Health Vulnerability And Public Health Interventions
To Adapt To Climate Change. Environmental Health Perspectives 114, 1930-1934. Https://Doi.Org/10.1289/Ehp.8430
Hahn, M. B., Riederer, A. M., & Foster, S. O. (2009). The Livelihood Vulnerability Index: A Pragmatic Approach To Assessing
Risks From Climate Variability And Change—A Case Study In Mozambique. Global Environmental Change, 19(1), 74-88.
Https://Doi.Org/10.1016/J.Gloenvcha.2008.11.002
Iyengar, N.S. And Sudarshan, P. (1982). A Method Of Classifying Regions From Multivariate Data. Economic And Political
Weekly, 17, 2047-2052. Https://Www.Jstor.Org/Stable/4371674
Kakati, B. K. (2025). Promoting Sustainable Livelihoods For Tribal Communities: Insights From The Integrated Tribal
Development Project In Assam. Development In Practice, 1-14. Https://Doi.Org/10.1080/09614524.2025.2551851
Kantamaneni, K., L. Rice, K. Yenneti, And L. C. Campos. 2020. “Assessing The Vulnerability Of Agriculture Systems To Climate
Change In Coastal Areas: A Novel Index.” Sustainability 12, No. 11: 4771. Https://Doi.Org/10.3390/Sul2114771.
Kumar, A., &Mohanasundari, T. (2025). Assessing Climate Change Risk And Vulnerability Among Bhil And Bhilala Tribal
Communities In Madhya Pradesh, India: A Multidimensional Approach. Scientific Reports, 15(1), 7096.
Https://Doi.Org/10.1038/S41598-025-90390-9
Kumar, A., &Mohanasundari, T. (2025). Assessment Of Livelihood Vulnerability To Climate Change Among Tribal Communities
In Chhindwara And Dhar District, Central India. Scientific Reports, 15(1), 8843. Https://Doi.Org/10.1038/S41598-025-90769-8
Kumar, A., Devi, J. P., &Mohanasundari, T. (2025). Climate Change Impact Assessment On Livelihood Vulnerability Of Tribal
Communities: A Systematic Review. Mitigation And Adaptation Strategies For Global Change, 30(5), 37.
Hittps://Doi.Org/10.1007/S11027-025-10226-9.
Kumar, P., Mishra, S., Thakur, S., Kumar, D., & Raman, V. A. V. (2023). Vulnerability Of Tribal Communities To Climate
Variability In Lahaul And Spiti, Himachal Pradesh, India. Cografya Dergisi, (47), 29-43. Https://Doi.Org/10.26650/JGEOG2023-
1233134.
Marowa, D., Manoj, P., Viswanathan, P. K., &Manalil, S. (2024). Tribal Rehabilitation And Its Impacts On Land Use Changes,
Food Security And Sustainable Livelihoods: A Case Study In South India. Cogent Food & Agriculture, 10(1), 2420449.
Hittps://Doi.Org/10.1080/23311932.2024.2420449
Ministry Of Health And Family Welfare. (2021). National Family Health Survey (NFHS-5), 2019-21: India Report. Government
Of India. Retrieved From Https://Dhsprogram.Com/Pubs/Pdf/FR375/FR375.Pdf
Ota, A. B. (Ed.), Mohanty, B. N., & Mohapatra, S. K. (Eds.) (2014). Statistical Hand Book Of Tribal Sub Plan (TSP) Blocks In
Odisha. Scheduled Castes & Scheduled Tribes Research And Training Institute, Government Of Odisha. Retrieved From
Https://1d.Oclc.Org/Worldcat/Entity/E39qqpvp7t4yghdcgrtyr9yhb6
Pothal, S.P. (2024). Livelihood, Poverty And Multiple Deprivation Among Tribals In Odisha. IOSR Journal Of Economics And
Finance (IOSR-JEF), 15(5), 15-26. Https://Doi.Org/10.9790/5933-1505011526.
Sethi, B., Sahu, S.C., Gouda, K.C. Et Al (2025). Climate Variability And Warming In Coastal Odisha: Assessing Interannual
Temperature Trends And Impacts. Scientific Report, 15, 11111. Https://Doi.Org/10.1038/S41598-025-95035-5
Singh, A., & Sadangi, B. N. (2012). Livelihood Patterns And Resource Base Of Tribals In Koraput And Rayagada District Of
Odisha. Indian Research Journal Of Extension Education, 12(1S), 307-12. Https://Api.Seea.Org.In/Uploads/Pdf/V12464.Pdf
Sujakhu, N. M., Ranjitkar, S., He, J., Schmidt-Vogt, D., Su, Y., & Xu, J. (2019). Assessing The Livelihood Vulnerability Of Rural
Indigenous Households To Climate Changes In Central Nepal, Himalaya. Sustainability, 11(10), 2977.
Https://Doi.Org/10.3390/Sul1102977.
Swain, S., Jena, D., Panda, 1., & Das, P. K. (2025). Effect Of Forest Rights Acts 2006 On The Livelihoods Of Tribals: An
Empirical Study Of The Juang Tribe In Keonjhar District, Odisha. International Journal Of Sustainable Development & Planning,
20(7). Https://Doi.Org/10.18280/Ijsdp.20073 1

DOI: 10.9790/0837-3108018189 www.iosrjournals.org 88 [Page


https://doi.org/10.%2035248/2168-9776.20.9.234
https://www.jstor.org/stable/24216033
https://doi.org/10.3763/ehaz.2010.0043
https://www.mdpi.com/2073-445X/11/8/1240
https://doi.org/10.1177/00219096221117074
https://doi.org/10.1186/s41043-024-00671-8
https://doi.org/10.1007/s43546-022-00277-4
https://doi.org/10.1007/s11356-024-35560-4?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.tfp.2024.100632
https://doi.org/10.1177/0262728019894129
https://doi.org/10.1016/j.gloenvcha.2007.09.001
https://doi.org/10.1289/ehp.8430
https://doi.org/10.1016/j.gloenvcha.2008.11.002
https://www.jstor.org/stable/4371674
https://doi.org/10.1080/09614524.2025.2551851
https://doi.org/10.3390/su12114771
https://doi.org/10.1038/S41598-025-90390-9
https://doi.org/10.1038/s41598-025-90769-8
https://doi.org/10.1007/S11027-025-10226-9
https://doi.org/10.26650/JGEOG2023-1233134
https://doi.org/10.26650/JGEOG2023-1233134
https://doi.org/10.1080/23311932.2024.2420449?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://id.oclc.org/Worldcat/Entity/E39qqpvp7t4yghdcgrtyr9yhb6
https://doi.org/10.9790/5933-1505011526
https://doi.org/10.1038/s41598-025-95035-5
https://api.seea.org.in/uploads/pdf/v12464.pdf
https://doi.org/10.3390/Su11102977
https://doi.org/10.18280/ijsdp.200731

Livelihood Vulnerability Among Tribal Communities In Tribal-Sub Plan Blocks Of Odisha, India

[31].  Vatta, K., Budhiraja, P., & Dixit, S. (2017). Vulnerability Of Tribal Rural Households In India: Measuring The Current Status,
Risks Of Climate Shocks And Impact Of Potential Interventions For Improving Rural Livelihoods. Indian Journal Of Agricultural
Economics, 72(3), 341-361.

[32].  Venus, T. E., Bilgram, S., Sauer, J., & Khatri-Chettri, A. (2022). Livelihood Vulnerability And Climate Change: A Comparative
Analysis Of Smallholders In The Indo-Gangetic Plains. Environment, Development And Sustainability, 24(2), 1981-2009.
Hittps://Doi.Org/10.1007/S10668-021-01516-8

DOI: 10.9790/0837-3108018189 www.iosrjournals.org 89 |Page


https://doi.org/10.1007/S10668-021-01516-8

