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ABSTRACT
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and focus group discussions. The survey reveals an agriculture-dominated livelihood, engaging 60% in Buddhi and 65%

in Shishambara, alongside private-sector jobs and daily wage labour. Literacy rates differ significantly, with Buddhi at

72% and Shishambara at 58%. Despite accessibility to LPG connections, traditional cooking fuels like fuelwood and cow

dung remain predominant, utilized by 70% of households in Buddhi and 75% in Shishambara. Most homes are Pakka, yet

only 18.8% in Buddhi and 22% in Shishambara have toilets. Public transport is scarce, leaving villagers reliant on private

vehicles. These findings underscore the need for policies that address resource management, improve basic services, and

support sustainable development, offering a road map for uplifting rural livelihoods and bridging infrastructure gaps.

Keywords: Agricultural Dependency; Forest Dependency; Health and Hygiene; Rural Livelihoods; Sustainable Develop-

ment; Socioeconomic Status

1. Introduction

In recent years, India has experienced a substantial
increase in population growth!'l. The conduction of socio-
economic surveys has emerged as a pivotal source for ob-
taining statistical insights into household expenditures, in-
come, housing conditions, and individual and household
characteristics!>3]. The intricate relationship between hu-
manity and forest resources has garnered significant at-
tention due to the multitude of benefits they provide.
Approximately 1.6 billion people globally rely on forests
for their livelihoods[>®!, underscoring the profound eco-
logical and economic significance of these ecosystems!7].
Tropical forests, renowned for their exceptional biodiver-
sity ], sustain around 350 million people residing in and
around forested areas, where their livelihoods are intricately
linked to income and subsistence]. Despite their vital role,
forests face persistent threats from various correlated fac-
tors, including forestry operations, agricultural expansion,

(10,111 “ According to Basu

and infrastructural development
& Nayak['?!, effective management of forests in tropical
regions remains a critical and challenging issue, especially
for rural communities in developing countries such as India,
which are mainly dependent on forest resources for their
livelihood '3,

In India, the socioeconomic challenges experienced by
rural communities are multifaceted, due to poverty and lim-
ited access to education, healthcare, and infrastructure 14131,
These challenges result in excessive dependency on natural
resources, mainly on the fringe of forests that are criti-
cal sources for impoverished households!'®l. The material
goods and non-timber forest products (NTFPs) obtained
from forests contribute to the locals’ food security, medici-

nal needs, and income generation!'”). Notably, the depen-
dency on forest resources is exceptionally high in regions
such as Uttarakhand, where economic opportunities are
scarce and geographical factors often compromise agri-
cultural productivity. This dependency creates a complex
dynamic where the economic survival of rural communities
is intricately linked to the health of forest ecosystems!®.
It is crucial to understand these dynamics in order to de-
velop policies and interventions that address conservation
goals and forest-dependent communities’ socioeconomic
well-being.

The relationship between forests and livelihoods high-
lights the essential role of forests in subsistence living by
alleviating poverty through resource provisioning ). For-
est dependency varies across communities based on loca-
tion and historical context, influencing how forests are uti-
lized for sustenance "), The socioeconomic impact of rural
households’ reliance on forests has garnered attention in
developing economies >!. According to Sarmah & Arunan-
chalam??), forests hold diverse use values encompassing
consumptive, economic, recreational, environmental, cul-
tural, and spiritual aspects, reflecting the varied interests
of rural households. In the context of India, the ecolog-
ical dynamics of forests are closely intertwined with the
livelihoods of communities residing in and around these
ecosystems!?3]. The attitudes and patterns of forest resource
extraction vary among diverse communities, contributing
to the complexity of forest management!'3]. At local and
national levels, forests significantly contribute to the econ-
omy, representing 46% of the total, followed by regional
crop and fruit production?*21, Over 40% of the impov-
erished population in rural villages surrounded by forests

relies on these ecosystems for their livelihoods?3!. While
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forests provide resources such as wood, farmlands, medici-
nal plants, and hunting grounds, they also offer societal and
recreational benefits 2281, However, this reliance poses a
challenge to the fundamental objectives of forest conserva-
tion, potentially leading to deforestation, forest degradation,
and biodiversity loss[?’). Previous studies predominantly
focused on household dependency on forest resources for
income and rural livelihoods, with limited attention to the
socioeconomic factors influencing forest conservation.

Population growth, poverty, and limited access to ba-
sic services in rural India have intensified community de-
pendency on forests for livelihoods, creating pressure on
already threatened ecosystems. Despite forests’ critical
role in subsistence, income generation, and ecological bal-
ance, limited research has examined how socioeconomic
factors influence conservation practices. Therefore, this
study seeks to bridge this gap by analyzing the interplay
between forest dependency and socioeconomic dynamics in
Uttarakhand villages to inform sustainable forest manage-
ment. The study addresses this gap by investigating (i) The
socioeconomic factors that influence forest conservation
efforts in Shishambara and Buddhi Village of Dehradun, (ii)
Assessing the level of dependency on forest resources for
income and livelihoods among the residents of both villages
and (iii) Evaluate the relationship between socioeconomic
status and forest resource utilization in shaping sustainable
forest management practices in these communities. The
findings will also contribute to the intricate relationship be-
tween communities and forests, aiding decision-makers and
forest managers in improving the socioeconomic well-being
of the village while promoting sustainable forest manage-
ment.

Furthermore, this study also seeks to draw inferences
from the collected data to propose viable pathways for bal-
ancing forest dependency with sustainable development. By
examining the socioeconomic dynamics and their impact on
forest resource utilization, the study additionally aimed to
provide a framework for policymakers to implement strate-
gies that reduce unsustainable dependency while improving
livelihood options for rural communities. Findings from this
research will help inform approaches that strengthen rural
economies through diversified income sources, improve in-
frastructure, and promote community engagement in forest

conservation.

2. Materials and Methods
2.1. Study Area

Uttarakhand covers a total area of 53,483 km?, with
Dehradun spanning 3,088 km?. The current study was con-
ducted in Shishambara and Buddhi villages in Uttarakhand,
India (refer to Figure 1). Shishambara, located in the Vikas
Nagar tehsil, lies 20 km from the district headquarters in
Dehradun and the sub-district headquarters in Vikas Nagar.
The village is the gram panchayat of Shishambara, cover-
ing a land area of 1,650.29 hectares. Buddhi village, situated
approximately 18 km from the Clock Tower on the Shimla
Bypass Road, is known for the Manak Sidh Temple, a signifi-
cant cultural and religious landmark. The cultural practices
of these villages, including the celebration of Budhi Diwali,
highlight the community’s unique traditions and culture. The
geographical location, surrounded by verdant forests and hills,
plays an important role in shaping the livelihoods of the local

inhabitants.

2.2. Research Design and Rationale

This study employed a social survey research method-
ology to understand the dependency patterns of local com-
munities on forest resources in the villages of Shishambara
and Buddhi (refer to Figure 2). The research design was
exploratory and descriptive. It aimed to uncover the socio-
economic factors driving resource utilization and the impact
of local or traditional practices on forest conservation. To com-
prehensively understand the interplay between socioeconomic
status and forest dependency, household surveys, field-based
observations, key informant interviews (KII), market surveys,

and focus group discussions (FGD) were conducted.

2.3. Sampling Strategy

A purposive sampling strategy was employed to select
households and participants for interviews and discussions.
The sample included 10% of the total population in both vil-
lages, encompassing 55 families in Shishambara and 45 fami-
lies in Buddhi. The sampling criteria ensured representation
across various socio-economic backgrounds and family sizes.
This approach aimed to capture the diversity of experiences

and dependencies on forest resources within the communities.
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Figure 1. Study area depicting the surveyed villages in Uttarakhand, India.
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Figure 2. Methodological framework for assessing the study area’s socioeconomic status and resource dependency.
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2.4. Survey-Based Data Collection Methods

A structured questionnaire survey was conducted using
random sampling to gather data from the selected households.
To minimize bias and enhance the reliability of the data col-
lected, the method ensured that each household within the
identified 10% sample population had an equal opportunity
to be selected during the survey. Detailed information on the
socio-economic backgrounds of the household, its size, and its
dependency on forest resources was included in the question-
naire. The survey also included key aspects such as the types
and extent of forest resource use, the frequency of use, and the
economic activities linked to these resources. This approach
allowed for collecting systematic quantitative data and the
gaining qualitative insights using open-ended questions. Thus,
using a questionnaire-based survey, we could standardize the
responses received from the respondents, making it easier to
compare data across both villages and analyze trends related
to forest dependency across different socio-economic groups.

2.4.1. Household Surveys

Primary information was collected using standardized
questionnaires administered to the selected households. This
approach helped gather information on socio-economic pa-
rameters, including economic status, housing types, educa-
tion, health, agricultural production, livestock, population
status, income, literacy, land holdings, employment, and
non-timber forest products (NTFPs).

2.4.2. Field Observations

Direct field observations were carried out to corrobo-
rate the information obtained from surveys and interviews.
Observations focused on daily practices related to fuelwood
and fodder collection, agricultural activities, and the use of

forest resources.
2.4.3. Key Informant Interviews (KII)

In order to gain deeper insights into the dependency
of locals on forest resources, key informant interviews with
village heads, ward members, and specific households were
conducted. Information on the village’s history, culture, and

socio-economic dynamics was also gathered.
2.4.4. Market Surveys

Market surveys were conducted to assess the economic

value of forest products and their contribution to household

income. The field surveys and observations also included
information on fuelwood and fodder use, demand, supply
chains, and other NTFPs within the local markets.

2.4.5. Focus Group Discussions (FGD)

Focus group discussions were also conducted with the
local inhabitants to understand collective views on forest
resource use and their conservation significance. FGDs were
particularly useful in understanding the communal norms,

challenges, and strategies related to forest dependency.

2.5. Data Analysis

The data analysis for this study employed a combina-
tion of qualitative and quantitative methods to examine the
socioeconomic factors influencing forest resource use and
conservation in Shishambara and Buddhi Village. Quantita-
tive data collected through household surveys were analyzed
using Microsoft Excel and SPSS, where descriptive statistics
such as percentages, means, and medians were calculated to
summarize key socioeconomic variables, including house-
hold income, education levels, and forest dependency. The
results were visually represented through graphs, charts, and
radar diagrams, offering insights into key trends. This ap-
proach provided a straightforward yet effective means of
identifying patterns in the data. For the qualitative analysis,
information gathered from individual interviews, FGDs, and
field observations was examined using thematic analysis,
considering the recurring patterns, forest dependency, and

conservation practices.

3. Results

3.1. Forest Dependency and Socioeconomic Sta-
tus

Based on the questionnaire survey and field obser-
vations, the present study observed that the residents of
Shishambara and Buddhi villages heavily depend on forest
resources for their daily needs, including fuelwood, fodder,
medicinal plants, and non-timber forest products (NTFPs). In
Shisambara, common species utilized for fuelwood include
Sal (Shorea robusta), Chir Pine (Pinus roxburghii), Kachnar
(Bauhinia variegata), Khirni (Manilkara hexandra), to name

a few. Similarly, Buddhi village residents mainly rely on
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Sal (Shorea robusta), Jamun (Syzygium cumini), Bamboo
(Bambusa sp.), and Haldu (Adina cordifolia). Shishambara
villagers frequently use Kharik (Celtis australis) and Bhimal
(Grewia optiva) for fodder collection. In contrast, residents
of Buddhi collect fodder from species such as Sal (Shorea
robusta), Sissoo (Dalbergia sissoo), Bamboo (Bambusa sp.),
and Amaltas (Cassia fistula). NTFPs also play a vital role in
the socioeconomic framework of these villages. In Shisham-
bara, notable NTFPs include Amla (Phyllanthus emblica),
Harad (Terminalia chebula), and wild honey. Buddhi village
residents gather Amla (Phyllanthus emblica), bamboo shoots
(Bambusa sp.), and neem leaves (Azadirachta indica), con-
tributing to household use and supplemental income. Thus, it
is revealed that the residents of both the villages surrounded
by forests typically rely exclusively on forest resources for
their subsistence. Predominantly, individuals utilize fire-

wood for cooking and heating, even in cases where access

to gas is available. Livestock rearing, involving various ani-
mals such as cows, buffaloes, and goats, forms another vital
aspect of this category. The sustenance of these animals is
intricately linked to forests, as they derive their food from

the grasses and leaves of significant forest trees.
3.1.1. Social Status

Shishambara village comprises 523 households, of
which 53 households (10% of the total) were surveyed in this
study, whereas Buddhi village comprises 445 households,
and 44 (10%) were surveyed. Buddhi exhibits a higher ed-
ucational attainment level, with an overall literacy rate of
82.46% compared to 78.02% in Shishambara. Male literacy
rates stand at 89.74% in Buddhi versus 86.45% in Shisham-
bara, while female literacy rates are 73.40% in Buddhi and
66.94% in Shishambara, highlighting educational disparities

between the two communities (refer to Figure 3).
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Figure 3. Village-wise literacy rate information for males and females in the total population.

3.1.2. Settlement Morphology and Infrastruc-
ture

The study identified three predominant house types,
namely, Pakka (Concrete), Kutcha (Mud), and Semi-Pakka
(Semi-concrete) (refer to Figure 4). In Shishambara, 86.79%
of residents live in Pakka houses, while 3.77% reside in Kutcha
houses and 9.43% in Semi-Pakka houses. In Buddhi, 90.91%
of the population stays in Pakka houses, and 9.09% live in

Semi-Pakka houses. No Kutcha houses were observed in Bud-
dhi. The average daily electricity consumption ranges between
400-420 units in summer and 230-250 units in winter. Inter-
estingly, many households still rely on firewood and cow dung
for cooking despite the availability of LPG connections under
the Pradhan Mantri Ujjwala Yojana. Furthermore, insufficient
drainage systems contribute to health hazards, necessitating

improved infrastructure and healthcare services.
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Figure 4. Representation of settlement morphology and infrastructure.

3.1.3. Livelihood Practices and Livestock Man-
agement

Livestock rearing is critical for income and agricul-
tural support in both villages. Approximately 55.11% of the
surveyed population uses cow rearing for milk production.
The diet of these cows broadly includes forest tree leaves
from species such as Shorea robusta, Terminalia anogeis-
siana, and Morus alba, alongside grass sourced from fields
or nearby forests. Notably, 14.20% of households rear buf-
faloes, 9.09% rear bulls, 8.52% engage in poultry farming,

and 13.06% rear goats. In Shishambara, cow rearing consti-
tutes 61.01%, buffalo rearing 15.25%, bull rearing 8.47%,
poultry farming 6.77%, and goat rearing 8.4% (refer to Fig-
ure 5). Many villagers primarily depend on agriculture and
private sector jobs for income, with agricultural activities
aimed at self-sufficiency. A smaller proportion engages in
daily wage activities, such as labor and fruit or vegetable
vending, illustrating the complex interplay between agri-
culture, livestock management, and supplemental income

sources within the communities.
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Figure 5. Livestock management in the studied villages.
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3.1.4. Occupational Structure

An in-depth examination of the occupational structure
in both Shishambara and Buddhi villages revealed notewor-
thy insights into the distribution of livelihoods. In Shisham-
bara, approximately 10% of the population is employed in
government jobs, while 43.3% are engaged in private-sector
employment. A significant portion, constituting 34.2%, is
involved in various agricultural activities, and the remain-
ing 12.3% is distributed across diverse occupational cate-
gories. In Buddhi village, the occupational distribution dif-

Others

Agricultural Acitivites

fers slightly, with 7.5% of the populace holding government
jobs and a larger proportion, 49.95%, engaged in private
sector employment. Furthermore, 29.9% of the population
is involved in agricultural occupations, and the remaining
13.1% is allocated to other diverse employment sectors (refer
to Figure 6). This nuanced analysis provides a comprehen-
sive understanding of the varied economic activities that
contribute to the livelihoods of individuals in both villages,
demonstrating the diversity and distribution of occupations

within these rural settings.
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Figure 6. Demonstrated the occupational structure of the villages.

3.1.5. Worker Demography

Examining the worker profile in Shishambara and Bud-
dhi villages has revealed distinctive patterns regarding pri-
mary and marginal workers. In Shishambara, 2.50% of the
workforce constitutes primary workers, while a predominant
97.50% falls under the category of marginal workers. In
Buddhi village, the distribution differs slightly, with 8.42%
identified as primary workers and 91.58% categorized as
marginal workers (refer to Figure 7).

Further delving into the specifics, in Shishambara, the
total worker population is 120 (94 males, 26 females). Main
workers account for 117 individuals (91 males, 26 females),
while marginal workers number 3 (3 males, 0 females). Buddhi
village’s total worker population is 107 (83 males, 24 females).
Among them, 98 are primary workers (76 males, 22 females),

while marginal workers constitute nine individuals (7 males,
2 females) (refer to Figure 8). This delineation provides a
nuanced understanding of the occupational distribution and
highlights the prevalence of marginal workers, shedding light

on the workforce dynamics in these rural settings.

3.1.6. Agricultural Overview

The agricultural landscape in both Shishambara and
Buddhi villages primarily revolves around cultivating key
crops and vegetables. Notably, field crops such as paddy,
wheat, and sugarcane dominate the agricultural practices in
these regions. Shishambara, boasting substantial agricul-
tural land, relies significantly on the crops and vegetables
cultivated within its bounds. Residents actively cultivate

and sell vegetables, often bringing their produce to the mar-
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ket for sale. In Shishambara, diverse sources of irrigation
contribute to agricultural productivity, with 10% relying on
tubewells, 45% on canals, and 30% on tanks, supplemented
at times by tap water. Conversely, in Buddhi village, the
predominant sources of irrigation are canals and tubewells.
The mechanization of plowing processes is evident in both
villages, primarily through hiring tractors, while using bul-
locks for plowing remains a rare occurrence. The range of

vegetables cultivated includes soybean, Gahat dal, urad dal,
and kidney beans, with the sowing period spanning from
June to July, while kidney beans are sown explicitly from
July to August. Harvesting typically takes place from Octo-
ber to November. This agricultural profile underscores the
significance of crop diversity and local practices, providing
valuable insights into the agrarian dynamics that sustain the
livelihoods of Shishambara and Buddhi communities.
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Figure 7. Demonstrated the worker demographics of villages.
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Figure 8. Representation of village workers’ profiles (M indicates Male; F indicates Female) (a) Buddhi village and (b) Shishambada

village.
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3.1.7. Forest Composition and Village Depen-
dency

The Malhan range forest, prevalent in the surveyed vil-
lages, is characterized by a dominance of broadleaf species,
including Sal, Teak, Shisham, Khair, Kanak Champa, and
others. This forest ecosystem is a crucial resource for the
local population. It plays a pivotal role in meeting their
energy needs, providing biodiversity, and delivering essen-
tial environmental benefits such as soil protection and water
regulation. In the examined villages, the forest is primar-
ily utilized to fulfill household requirements, focusing on
collecting wood resources, including timber, fuelwood, and
tree branches. Timber and tree branch collection typically
involves male members of families, and the harvested timber
finds application in rural construction. Fuelwood, a corner-
stone for heating and cooking, represents a significant portion
of the village’s energy consumption. While forest administra-
tors officially sell a small quantity of fuelwood, the majority
is directly collected from the forest, often supplemented by
agricultural residues. Fuelwood consumption is substantial,
with the average daily consumption ranging from 520-540
kg/day in Buddhi and 672 kg/day in Shishambara. Villagers
predominantly utilize wood types such as Sal, Kikkar, and
Mango, along with dry leaves and grasses. Notably, honey
collection emerges as a noteworthy non-timber forest product
(NTFP), albeit on a small scale. Male members of house-
holds engage in honey collection, with a mature bee hive
yielding up to 10 kg of honey, valued at approximately 500
per kg in the market. Beyond fuelwood and honey, fodder
collection is also prevalent, primarily sourced from nearby
forests. Fodder trees and grasses in the forest contribute
significantly to the livestock’s dietary needs. An observed
trend indicates that as household income decreases, there is
a corresponding increase in dependency on forest resources.
This intricate relationship between villages and their forest
ecosystems highlights forests’ multifaceted role in sustaining

livelihoods and environmental equilibrium.

3.1.8. Wood Collection Practices from Forest
Sources

Procuring wood resources from forested areas signif-
icantly contributes to the energy needs of the villages un-
der study. In Shishambara, villagers collect approximately

17-21 kg/day of wood for fuelwood consumption. Similarly,

in Buddhi, the daily wood collection averages around 15-20
kg/day. Typically, the head of the family assumes the respon-
sibility of venturing into the forest to gather these essential
resources. Shishambara is situated near the forest, with an
average distance of merely 1 km, facilitating convenient
access for wood collection.

In contrast, in Buddhi village, the distance extends to
approximately 3—4 km from the settlement to the forested
area. The geographical proximity of residences to the forest
is crucial in influencing wood collection practices, with many
households residing near these natural resources. Wood col-
lection primarily involves gathering fallen trees from the
forest floor. However, villagers resort to felling standing
trees for wood procurement when fallen trees are unavail-
able. This practice underscores the integral role of forests
in meeting the daily energy needs of the villages, as well as
the sustainable utilization of wood resources for fuelwood

consumption.

3.1.9. Fodder Consumption and Agricultural
Challenges

Shishambara and Buddhi witness variable fodder con-
sumption patterns, ranging from 6-20 kg/day/cattle head in
winter and 8-22 kg/day/cattle head in the summer season.
The locals employ green and dry fodder for their livestock,
with a heightened dependence on dry fodder during winter
due to the shortage of green fodder. The quantity of fod-
der utilized also depends on the family’s economic status.
Notably, green fodder includes leaves from Sal (Shorea ro-
busta) and Mulberry (Morus alba) trees, various types of
grass, and crops such as Berseem (7rifolium alexandrinum),
Dhurva grass (Cynodon dactylon), Chari (Sorghum bicolor),
and Makka (Zea maize), etc.

Farmers in Shishambara and Buddhi encounter chal-
lenges related to crop damage, primarily attributed to wildlife
interference. Notably, rhesus macaques, wild boars, and blue
bulls emerge as major contributors, with monkeys and wild
boars alone accounting for 70-80% of total crop damage
in the surveyed villages. Avian species, including Rock pi-
geons, House sparrows, Crows, and Parakeets, pose signif-
icant threats to fruit and agricultural crops. In response to
these challenges, villagers employ crop protection techniques
such as scarecrows and agrarian fencing, underscoring the
complex interplay between farming practices and wildlife

interactions in these rural settings.
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3.1.10. Utilization of Medicinal Plants by Vil-
lagers

The forested landscapes surrounding the villages of
Shishambara and Buddhi host a rich diversity of medicinal
plants, which play a vital role in traditional healthcare (refer
to Table 1). Among these, Justicia adhatoda (Vasa), from
the Acanthaceae family, is commonly used to treat colds,
coughs, and asthma, with its leaves, roots, and flowers be-
ing the most utilized. Singh and HuidromB% highlighted
its use in the Meitei community, where the plant’s leaves
are employed as traditional medicine to treat ailments such
as cough, fever, asthma, and dysentery. Similarly, Ficus
palmata (Bedu) from the Moraceae family, using its fruits,
leaves, and bark, helps address issues of indigestion and
dysentery. Joshi et al. 3! studied its application in gastroin-
testinal disorders, hypoglycemia, tumors, ulcers, diabetes,
hyperlipidemia, and fungal infections, with the plant’s stem
latex traditionally applied to remove spines lodged in flesh.

Aegle marmelos (Beal) from the Rutaceae family is
employed to treat digestive disorders, fever, and cold, with
various ethnic communities utilizing its fruits, leaves, and
bark for health benefits. Dutta et al.[*?] documented the use
of Aegle marmelos among the ethnic communities of Jhark-

hand, emphasizing its value in alleviating malnutrition and

other severe health conditions. Azadirachta indica (Neem)
from the Meliaceae family is widely recognized for treating
skin diseases, toothaches, and diabetes, utilizing its leaves,
flowers, and seeds.

Calotropis gigantea (Ank) from the Apocynaceae fam-
ily is known for its use in remedies for cough, cold, and body
aches. Eid et al.[**) reported that different parts of this plant
are traditionally used to treat ailments such as leprosy, eye
problems, intestinal worms, skin ulcers, and fever, highlight-
ing its analgesic and curative properties. Another important
plant is Phyllanthus emblica (Amla) from the Phyllanthaceae
family, which is valued for improving eyesight and reducing
hair fall. Singh et al. 34l noted that Phyllanthus emblica is a
key ingredient in the Ayurvedic formulation Chyavanaprasha,
celebrated for its rejuvenating properties.

Toona ciliata (Tun), also from the Meliaceae family,
treats ulcers and boils. Kumar et al.33] explored its tradi-
tional value in treating chronic dysentery, ulcers, leprosy,
and other health issues like fever, headache, and blood com-
plaints. Another Meliaceae member, Melia azedarachta
(Bakain), is used for skin diseases and other conditions. Sul-
tana et al. %] documented its use as an anthelmintic, diuretic,
and expectorant, employed in cases of hysteria, leprosy, and

piles.

Table 1. List of Medicinal Plants Utilized in Shishambara and Buddhi Villages.

Biological

S. No. Scientific Name Common Name Family Habit Part Used Uses Phytochemical Compounds Activity References
1 Justicia adhatoda Vasa Acan- Shrub Leaves, roots, Cold, cough, alkaloids An.tutmcroblal [37]
thaceae flowers and asthma activity
2 Ficus palmata Bedu Moraceae Tree Fruit, leaf, bark Indigestion phenolic, flavonoid An?ldlabetlc, [38]
and Dysentery anticancer
Digestive carotenoids, phenolic, Antibacterial,
3 Aegle marmelos Beal Rutaceae Tree Fruit, leaf, bark disorder, alkalonds, pectins, t{mnms, amgvyal, [39]
fever, cold coumarins, flavonoids and antidiarrheal,
and terpenoids. anticancer
Azadirachta . Leaf, flowers, skin diseases, a]kal(nd.s, phenolic qmpound, Antimicrobial 40
4 o Neem Meliaceae Tree toothache, flavonoids and tannins N [40]
indica seeds . . and anti-fungal
diabetes steroids,
phenolic ompound, alkanes,
Calotropis Apocy- Cough and :lairt;g:iyclI:n?lcz:fz;s:ﬁzhgrgi?és
5 . P Ank pocy: Shrub Leaf, root cold, normal P - > Antibacterial. [41]
gigantea naceae ache allene, sulfoxides, phenyl
ester nitro ompound, and
imines
Phvllanthus Phyllan- i\:rlltarrzlvt;C, to tannins, terpenes, alkaloids, Anticancer
6 e Amla Y Tree Whole P . glycosidic ompound, Anti-Ageing [42]
emblica thaceae eyesight, hair . L X
fall saponins, and flavones Antidiabetic.
Antioxidant,
triterpenoids, cedrelone. analgesic, antiul-
7 Toona ciliata Toon Meliaceae Tree Stem, leaf Ulcer boils P S M cer,antifungal, [35]
polyynes, limonoids, sideri - °
antimicrobial,
antifeedant,
steroids, alkaloids, phenols,
8 Melia Bakain Meliaceae Tree Leaves, stem Skin diseases ﬂavono@ls, Sapomins, t_anmns, An?l-bactcna] and [43]
azedarachta anthraquinone and amino anticancer
acids
) i U Saponins, tannins, flavonoids,
9 Pﬁy”gnthus Bhoomi amla Phyllan- Herb Fruit, leaves Digestion and steroids, cardiac glycosides, Antibacterial. [44]
niruri thaceae cold

etc.

33



Journal of Environmental & Earth Sciences | Volume 07 | Issue 10 | October 2025

Table 1. Cont.
P . . . Biological
S. No. Scientific Name Common Name Family Habit Part Used Uses Phytochemical Compounds Activity References
Ricinus Euphor- Ache Flavonoids, saponins, Anti-oxidant
10 remus Arandi up Shrub Leaves, sceds : . glycosides, alkaloids and RS [45]
communis biaceae swelling pain steroids Antidiabetic
1 Mesosphaerum Vilayati tulsi Lamiaceac Shrub Stem, leaves Wounds, skin Phcnols,. Flavonoids, Steroids, An}lbactcna] [46]
suaveolens diseases Terpenoids activity
alkaloids, saponins,
Fever, cough. carbohydrates, steroids, Analgesic, anti-in-
12 Abutilon indicum Atibala Malvaceae Shrub Leaves, seeds gver, cough, glycosides, amino acids, 8esIc, [47]
piles X X flammatory.
flavonoids, phenolic
ompound, and tannins
Heart and . . . - .
13 Clitoria ternatea Aparajita Fabaceae Herb Roots, leaf respiratory alkalo',d : saponin, cardiac An.m.mcrobml (48]
system glycosides activity
Antihypertensive,
Cough antidiarrhoeal
Terminalia Combre- Fruit, bark, bronchitis, Glucoside, tannins, gallic aCtl.Vl[-y, . 49
14 . Baheda Tree on . . antimicrobial [49]
bellirica taceae seeds acidity, acid, ellagic acid, ethyl galate, activity
digestion antidiabetic,
antioxidant

Additionally, Phyllanthus niruri (Bhoomi amla), an-
other member of the Phyllanthaceae family, is used for di-
gestion and cold-related issues. The Euphorbiaceae family s
Ricinus communis (Arandi) is valued for its leaves and seeds
in treating aches and swelling pain. The Fabaceae family's
Clitoria ternatea (Aparajita) is used for heart and respira-
tory issues. In contrast, Terminalia bellirica (Baheda) from
the Combretaceae family is applied to treat cough, bronchi-
tis, acidity, and digestive problems. Lastly, Syzgium cumini
(Jamun) is widely used to manage diabetes. These medici-
nal plants demonstrate the villagers’ deep-rooted traditional
knowledge and reliance on the forest for healthcare solu-
tions, underscoring these species’ significant role in their

daily lives and well-being.

3.1.11. Total Consumption and Sources of For-
est Products

In Shishambara, fuelwood constitutes approximately
60% of the total consumption and is predominantly directly
sourced from the forest. Additionally, bamboo consumption
is estimated at an annual rate of 30%. The remaining 10%
encompasses a diverse array of forest products. Notably,
cultivating fodder is a significant practice, leveraging the
ample agricultural land available in Shishambara. The culti-
vation includes various vegetables and crops, while fodder
production focuses on green chary and berseem to cater to
the dietary needs of cows and buffaloes.

Contrastingly, in Buddhi village, fuelwood represents
approximately 70% of the total consumption. The fuelwood
collection is primarily sourced directly from the village, and
occasionally, villagers purchase it from sellers. Fodder cul-
tivation in Buddhi is primarily directed towards meeting

the needs of cattle, with the cultivation of green chary and
berseem prominent. Occasionally, crops such as bajra and
mandwa are also grown to supplement the dietary require-
ments of the livestock. This comprehensive overview eluci-
dates the nuanced patterns of consumption and the diverse
sources of forest products within the respective village set-

tings.

3.2. Observations Across Villages

3.2.1. Health and Hygiene

The present study observed several persistent health
and hygiene challenges in the Buddhi and Shishambara vil-
lages. In Buddhi Village, a mere 18.8% of households have
access to toilets, and only 38.9% have tap water. Villagers
often rely on natural water sources that may be contaminated.
Similarly, Shishambara faces issues related to waste manage-
ment, with burning dumpsites causing respiratory problems.
Both villages grapple with medical facilities’ inaccessibility
and high costs, forcing residents to travel significant dis-
tances for healthcare. Potential actions to improve health
and sanitation include providing access to sanitary facili-
ties and clean water, waste processing plants, and enhancing

medical service accessibility and affordability.
3.2.2. Transportation Challenges

Inadequate transportation infrastructure presents a sig-
nificant difficulty for the people of Buddhi and Shishambara.
Remote regions and a lack of access to main thoroughfares
add to the reliance on costly and dangerous private automo-
biles. Public transit, which includes buses and e-rickshaws, is

limited and unreliable. This lack of mobility impedes access

34



Journal of Environmental & Earth Sciences | Volume 07 | Issue 10 | October 2025

to essential services such as education and healthcare. Ur-
banization, population increase, poor planning, and a lack of
cooperation among numerous institutions contribute to trans-
portation challenges. Potential solutions include promoting
inexpensive and sustainable public transit choices, enact-
ing comprehensive transportation legislation, and supporting
alternative forms of transportation such as walking and bik-
ing. Raising awareness of the benefits of public transport
and including communities in decision-making processes are

critical steps toward addressing these issues.

4. Discussion

The relationship between households and forest re-
sources in Shishambara and Buddhi villages is complex and
multifaceted, reflecting broader socio-economic dynamics
typical in rural areas with high forest dependency. The en-
gagement of households in collecting and marketing for-
est products is deeply intertwined with the availability of
these resources, their consumption patterns, market access,
and the socioeconomic status of the local communities 1.
This section explores these aspects in greater detail, drawing
inferences from the data and situating the findings within
the broader literature, while comparing with similar forest-

dependent communities across India.

4.1. Forest Dependency and Livelihood Strate-
gies

This study elucidates the intricate relationship be-
tween forest dependency and socioeconomic development in
Shishambara and Buddhi villages, emphasizing that forests
are essential for supporting the livelihoods of these commu-
nities. Comparative analysis reveals similarities and regional
variations in forest dependency patterns across India. Similar
to our findings, where approximately 70% of respondents
rely on firewood and 65% engage in livestock rearing, studies
from Himachal Pradesh report comparable dependency rates,
with 68% of households in forest-adjacent areas relying on fu-
elwood collection and 72% practicing animal husbandry !,
However, in Madhya Pradesh’s tribal regions, forest depen-
dency is even more pronounced, with up to 85% of house-
holds depending on non-timber forest products (NTFPs) for
their primary income *?l. Forests provide vital resources, in-

cluding fuelwood, fodder, medicinal plants, and non-timber

forest products (NTFPs), which are crucial for these house-
holds’ subsistence and economic strategies, particularly in
the absence of viable alternatives and low returns on other
investments[®3). The correlation between forest dependen-
cies and socioeconomic indicators, such as literacy rates and
settlement morphology, is noteworthy; for instance, Buddhi's
higher literacy rate (82.46%) compared to Shishambara's
(78.02%) suggests that improved educational opportunities
can enhance resource management practices and foster sus-

[34], This correlation finds parallels

tainable forest utilization
in other regions. Studies from Himachal Pradesh demon-
strate that villages with literacy rates above 80% show 25%
better adoption of sustainable harvesting practices than those

(551, Similarly, research in Mad-

with lower literacy rates
hya Pradesh’s Bundelkhand region reveals that educational
interventions increased community participation in forest
conservation by 35% over a five-year period *®!. While the
predominance of Pakka houses indicates some economic sta-
bility, the ongoing reliance on traditional cooking methods,
despite the availability of LPG connections, points to gaps
in health and hygiene awareness, necessitating targeted edu-
cation and outreach programs to promote safer practices7],

Furthermore, the study reveals that inadequate drainage
systems and a lack of healthcare facilities present significant
challenges, underscoring the urgent need for enhanced lo-
cal healthcare services. The diverse livestock management
practices, with 55.11% of the population engaged in cow
rearing, emphasize the economic importance of livestock
and the symbiotic relationship between livestock and forest
resources, as animals rely on forest tree leaves for feed °%).
Regional variations in forest utilization patterns emerge when
comparing across states. While Uttarakhand communities
like those in our study primarily depend on fuelwood and fod-
der, communities in Karnataka’s Western Ghats show higher
dependence on medicinal plants and honey collection, con-

159601 n contrast,

tributing up to 40% of household income
forest communities in Odisha’s coastal regions demonstrate
greater reliance on mangrove-based resources, with fishing
and crab collection predominant activities[®').

Additionally, the study identifies a notable proportion
of villagers participating in daily wage activities, indicating
that income diversification is essential for building economic
resilience in rural areas where agricultural productivity is sus-

ceptible to environmental factors. This supports the notion
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that enhancing income-generating opportunities beyond agri-
culture can reduce vulnerability and improve overall quality
of life[*. Ultimately, the findings underscore the necessity
of a comprehensive policy-oriented research program that
emphasizes the importance of forests in sustaining liveli-
hoods and ecological benefits while aligning with global

sustainability agendas and goals 627661,

4.2. Socioeconomic Implications of Forest Use

Forests are crucial in maintaining the natural ecosys-
tem and human social life. As it provides a wide range
of ecosystem services, including purifying air, supporting
biodiversity, regulating climate, and supplying timber for
industrial uses[¢7-%% it also provides non-timber forest prod-
ucts, including resin, honey, and rubber®®!. India’s approx-
imately 27 million rural people depend on non-forest tim-
ber products!®]. It also contributes to the GDP of many
regions!7%; it often supplements agricultural income, pro-
vides essential cash flow, and holds cultural significance,
such as fostering community identity and cohesion. Cross-
regional analysis reveals that forest dependency follows
similar socioeconomic gradients across India, but with vary-
ing intensities. While our study shows forest dependency
as a crucial safety net for poorer households, research from
Jharkhand’s tribal districts demonstrates even higher depen-
dency levels, with forest income comprising up to 65% of
total household income among the poorest quintile. Con-
versely, studies from more developed forest regions show
lower dependency rates due to better alternative livelihood
opportunities. Forest-dependent communities face multi-
ple challenges, as unsustainable forest exploitation often
leads to degradation and threatens the forest resources they
rely on for food, fuel, fodder, and livelihoods!®”). In addi-
tion, limited infrastructure and poor market access further

constrain their opportunities[’!.

India’s Sunderbans pro-
vide several ecosystem services!’?], which need sustainable
exploitation since forest dwellers depend heavily on the

tl”21. They conducted a study to estimate the option

fores
value of forest dwellers in India to restore and conserve
ecosystem services. Findings show that forest dwellers have
a positive option value and are willing to forgo extraction
for future use. The role of forests in ecosystem services pro-
vision shows similarities and regional specificities®"). Like

the communities in our study, forest-dependent populations

across the Himalayas rely heavily on watershed services
and biodiversity conservation benefits. However, commu-
nities in the Western Ghats demonstrate higher awareness
and economic valuation of biodiversity conservation, with
ecotourism contributing 15-20% of village income in some
areas, a livelihood option largely unexplored in our study

region!”3],

This indicates their willingness to participate
in forest conservation, suggesting the need for institutions
like Joint Forest Management for efficient mangrove man-
agement. Barua and Rahman (7, Das et. al.[®!] studied the
relationship between tribal societies and ecological units in
the Barind region, Eastern India, to evaluate the delivery
of ecosystem services (Ess) and their dependence on them.
Their research developed an ES dependency index and an
ecosystem services prominence index, revealing a strong
connection between livelihood strategies and Ess. Their
study found significant variation in dependency across vil-
lages and seasonal variations, with the monsoon season
being the most important contributor. The socioeconomic
status of households significantly influences their patterns
of forest resource use. For poorer households, the forest
represents a crucial safety net that helps mitigate the im-
pacts of poverty and economic vulnerability. Due to their
limited access to other types of capital, including land, la-
bor, and financial resources, these families depend more on
forest resources for sustenance and revenue generation[’>).
Although this dependence offers immediate financial advan-
tages, it can also result in the unsustainable use of forest
resources, which might eventually worsen poverty if forest
damage takes place. Richer households, on the other hand,
are less reliant on forest resources as their main source of
income, even though they still use them. These households
may have access to more diversified income streams, reduc-
ing their reliance on forests. However, their consumption
patterns, particularly for fuelwood and fodder, still place sig-
nificant pressure on local forest ecosystems. This dynamic
highlights the need for differentiated forest management
strategies that account for varying levels of dependency and

socioeconomic status within the community.

4.3. Market Dynamics and Resource Utiliza-
tion

Comparative analysis of market dynamics reveals

diverse approaches to forest product commercialization
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across India. While our study indicates limited market inte-
gration, successful models from other regions provide valu-
able lessons. In Karnataka’s Western Ghats, community-
based enterprises have increased forest product prices by
60% through value addition and direct marketing[7®). Sim-
ilarly, in Gujarat’s dry forests, women’s self-help groups
have established processing units for gum and resin, increas-
ing household incomes by 45%!7). The market dynamics
surrounding forest products play a key role in shaping house-
hold engagement with these resources across all regions.
The study indicates that the marketing of forest products is
influenced by factors such as market accessibility, the pric-
ing of forest goods, and the availability of buyers. House-
holds that are more integrated into market economies tend
to engage more actively in the sale of forest products, which
can provide a significant source of income!”8]. Forest uti-
lization and resilience are two independent concepts related
to livelihood dependency. Forest usage includes collecting
forest products, using forests for provisioning services (e.g.,
water), and using forest resilience as financial insurance and
customer support for poverty 7?3% Several individuals rely
not only on their jobs for income but also on natural capital
in the form of farming and harvested forest products, such
as wild food, fuelwood, fiber, and so on, for personal use or
sale in local markets[®!]. Understanding how resources are
channeled is crucial, including who has access to them and
how they are extracted. Without this knowledge, the gap
between the science of recognizing ES and the evaluation
by people or the Government cannot be intensified (82,
With their incredible biodiversity, the Himalayas are
affected by human stresses and are home to an increasing
number of rural poor who rely on forests and ecosystem ser-
vices. Efforts to integrate poverty alleviation and biodiver-
sity protection in the region remain difficult. Ashoka Trust
for Research in Ecology and the Environment (ATREE)
in India has successfully integrated biodiversity concerns
with livelihood security[7®]. The study suggests creating a
Hindu-Kush Himalayan Ecosystem Services Network to
tackle the problem of combining livelihood and environ-
mental concerns. It offers a conceptual framework for inte-
grating livelihood-generating activities with sustainable de-
velopment goals. However, not everyone participates in the
market; poorer households frequently face obstacles such
as a lack of negotiation strength, market knowledge, and

transportation. Imbalances in revenue from forest products
might result from unequal market access, further solidify-
ing existing socioeconomic imbalances. These challenges
remain consistent across regions. Research from Chhattis-
garh shows that poorer households continue to face market
access barriers, with only 25% able to participate in higher-
value markets compared to 65% of better-off households 3],
This pattern is replicated in Assam’s forest communities,
where lack of storage facilities and transportation limits
market participation®. Furthermore, overharvesting may
result from market-driven forest resource exploitation, par-
ticularly when there is a high demand for specific goods.
This trend calls for adopting sustainable harvesting methods
and creating value-added goods to increase the potential
revenue from forest resources without causing their deple-

tion.

4.4. Agriculture and Forest Conservation

The agricultural-forest interface observed in our study
finds similar patterns across India but with varying inten-
sities of conflict and integration. In Himachal Pradesh,
agroforestry adoption rates of 45% are higher than we ob-
served, partly due to better extension services and govern-
ment support®33¢ However, in Madhya Pradesh’s tribal
regions, agriculture-forest conflicts are more severe, with
crop damage by wildlife affecting 80% of farming house-
holds compared to the levels observed in our study. Agri-
culture continues to constitute the backbone of the local
economy, with most families being either farming-centric or
agriculturally dependent!®”]. The interaction between agri-
cultural practices and forest resource use is crucial because
unsustainable agricultural growth can result in deforesta-
tion and forest degradation. According to the report, while
forests provide critical resources for farming operations,
such as fodder and fuelwood, there is also a need to encour-
age sustainable farming techniques that have a minimal
detrimental impact on forest ecosystems. Agroforestry, soil
conservation measures, and sustainable farming practices
can all contribute to relieving forest pressures while increas-
ing agricultural output.

Furthermore, including forest protection in agricultural
development plans can help to ensure the overall sustain-
ability of rural lives. Successful integration models from
other regions offer valuable insights. In Andhra Pradesh’s
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region, community-managed agroforestry systems have re-
duced pressure on natural forests by 35% while increasing

(881 This integrated strategy

agricultural productivity by 25%
is critical for reconciling the requirements of local popula-

tions with the importance of forest protection®%],

4.5. Policy and Practice Implications

Policy analysis across states reveals both successful
models and persistent challenges. While our study identi-
fies the need for participatory forest management, states like
Odisha have made significant progress with 65% of forests
under community management compared to the national av-
erage of 24%[°"). However, policy implementation remains
weak in remote areas across all states, including regions
similar to our study area.

The findings of the study have many policy and prac-
tical ramifications. First, as impoverished households are
the ones that rely on forest resources the most, customized
interventions are required to meet their unique needs and
vulnerabilities. Successful interventions from other regions
provide implementation blueprints. Himachal Pradesh’s Van
Panchayat system has successfully integrated forest conser-
vation with livelihood security, resulting in 30% improve-
ment in forest cover and 40% increase in household incomes
over the past decade®!). Similarly, Gujarat’s participatory
forest management program has achieved 95% community
participation in forest protection activities[*?. Alternative
livelihood options, microfinance accessibility, and capacity-
building initiatives focused on sustainable resource manage-
ment are a few examples of these interventions. Second, the
revenue potential of forest resources for nearby people may
be increased by expanding market access and creating value-
added forest products. This strategy would necessitate the
creation of cooperatives or other collective businesses that
may increase producers’ negotiating power and investments
in market information systems and infrastructure. Lastly, the
study emphasizes how crucial it is to incorporate forest pro-
tection into more comprehensive plans for rural development.
Participatory forest management, in which local communi-
ties actively participate in decisions on the conservation and
use of forests, might help accomplish this integration. By
ensuring that local communities’ needs and expertise are
included in conservation policy, such an approach would
produce fairer and sustainable results.

4.6. Recommendations for Sustainable Devel-
opment

Drawing from successful models across India, our rec-
ommendations gain broader relevance and practical ground-
ing. The community-based programs we propose find suc-
cessful precedents in multiple states. For instance, Ra-
jasthan’s desert communities have successfully adopted al-
ternative energy sources through solar cooperatives, reduc-
ing fuelwood dependency by 50%[°3]. Similarly, capacity-
building programs in Tamil Nadu have resulted in 60% adop-

tion of sustainable harvesting practices®*.

To promote
sustainable development in these communities, community-
based programs that increase knowledge of sustainable live-
stock management techniques and alternative energy sources
must be implemented, drawing from these successful mod-
els. Programs that educate parents and children can close the
knowledge gap in environmental stewardship, cleanliness,
and health. Additionally, these communities’ socioeconomic
well-being may be enhanced by supporting sustainable agri-
culture techniques, upgrading drainage systems, and increas-
ing healthcare facilities. Investing in capacity-building ini-
tiatives can enable local communities to participate in sus-
tainable forest management techniques, enhancing resource
preservation and generating economic benefits. Collabora-
tive efforts involving local governments, NGOs, and com-
munity members are essential to address the challenges faced
by these villages and ensure that the benefits of forest re-
sources are maximized sustainably. Cross-regional learning
opportunities emerge from this comparative analysis. The
integrated approach we recommend for Uttarakhand com-
munities could benefit from successful models like Andhra
Pradesh’s community-based natural resource management
program, which has improved forest cover and household
incomes across 2,000 villages. Regional variations also
highlight the importance of context-specific adaptations,
with different agro-climatic zones requiring different focus
areas.

The contributions of this study are presented In Ta-
ble 2, which highlights how the findings from Shishambara
and Buddhi villages extend beyond the local context to of-
fer implementable actions for global readers/stakeholders.
It illustrates how the study’s results can inform sustainable
forest management, livelihood resilience, and environmental

conservation practices worldwide in similar rural, forest-
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dependent regions. By addressing key dimensions such as
socioeconomic vulnerabilities, forest product utilization, and
market dynamics under changing climate and environmen-
tal conditions, this study provides a framework that can be

adapted to other forest-reliant communities. Thus, the study

underscores the importance of integrating forest conserva-
tion with broader sustainable development goals, providing
a holistic approach for policymakers, researchers, and practi-
tioners to tackle the challenges of rural livelihoods and forest

sustainability in diverse ecological settings.

Table 2. Global contribution of the present study on forest dependency and livelihoods.

Contribution from Shishambara

Application to Case Studies

Dimension . Global Relevance References
and Buddhi Case Study Elsewhere
Highlights the role of forests in Can inform global forest-dependent ~ Sub-Saharan Africa, Southeast
Forest sustaining rural livelihoods, with communities, especially in Asia: Helps communities
Dependency and 70% of respondents reliant on developing countries, about navigate forest dependency [95.96]
Livelihoods firewood and 65% engaged in strategies for balancing livelihoods ~ amid environmental
livestock rearing. and forest conservation. degradation.
. Promotes the understanding that . . .
. . Shows how literacy rates and . . . Latin America: Similar rural
Socioeconomic . education and socioeconomic ;
settlement morphology influence . . areas can use literacy 97
Status and . factors are critical in improving . . 7
forest management practices and . improvements to improve
Resource Use S sustainable resource management .
resource utilization. . conservation efforts.
practices globally.
lobally rel t for i i . .
Market Access . . Globally re ovant for Improving South Asia, Central America:
Discusses market dynamics, market participation and equitable . . .
and Forest . . o . Provides strategies to integrate 14.98
including access to markets and resource distribution, especially for = [14.98]
Resource o . - . rural communities into forest
e value addition to forest products. marginalized communities relying
Utilization . product markets.
on natural capital.
. lobal rel i ti .
L Emphasizes agroforestry and Global re evance m promoting Eastern Europe, East Asia:
Sustainability and . . . land-use strategies integrating forest .
sustainable farming practices to . . Encourages sustainable 99
Forest . . conservation into rural economic . . 991
balance agricultural expansion and L . agricultural practices to prevent
Management . systems, aligning with global .
forest conservation. L deforestation.
sustainability agendas.
. . Rel lobal efforts ft Africa’s Sahel region, th
. Identifies the role of forests in ¢ erinF tog .oba N OI.T.S ocu§ed jeas Sahe regton, the .
Climate . o on building climate resilience in Himalayas: Guides adaptation
o climate resilience and suggests . 100.101
Resilience and S . e vulnerable rural areas, where strategies where rural [100,101]
. strategies like capacity building for . .
Adaptation I, ecosystems provide natural buffers communities depend on
forest-dependent communities. . . ;
against environmental changes. ecosystem services.
. . . Globally applicable to regions . .
Policy Advocates for integrating forest Y appucab & Southeast Asia, Amazon basin:
o .. focused on participatory . - .
Implications and conservation into rural development . Inspires participatory models in [102,103]
. . .. . governance to ensure equitable ,
Participatory policies, emphasizing participatory . . rural development and forest
outcomes in forest conservation and
Governance forest management. . governance.
sustainable development efforts.
Contributes to international policy
Sustainable Aligns with SDGs by addressing discourse on achieving SDGs in Global South, Tropical forests:
Development issues of poverty alleviation, forest  rural, forest-dependent areas by Demonstrates how to align [104]
Goals (gD Gs) conservation, health infrastructure, promoting holistic approaches local actions with international
and sustainable practices. considering socio-economic and sustainability goals.
environmental factors.
A e L . Rel lobal initiati i Medi i
Livelihood Identifies income diversification as e evan't to global initiatives aimed ! editerranean, Carlbbean
. . . . o . at reducing poverty through islands: Informs policies to
Diversification crucial for resilience, reducing L . . L . 105.106
. diversified livelihood strategies, diversify rural economies to [105,106]
and Income dependency on agriculture, and . . . . .
. R . especially in areas prone to climate ~ withstand environmental
Security enhancing livelihood security.

variability and resource scarcity.

shocks.

5. Conclusions

This study offers a holistic exploration of the socioeco-
nomic dynamics and resource dependency of the villages of
Shishambara and Buddhi of Uttarakhand state, India, high-
lighting the complex relationship between local communities
and their surrounding forest ecosystems. While the villages

possess essential amenities such as electricity, water supply,

sanitation facilities, and access to primary and high school
education, the findings reveal a significant gap in the co-
ordinated implementation of beneficial government initia-
tives. Despite a decent literacy rate and a predominantly
agriculture-based economy, the villagers’ heavy reliance on
forest resources remains a critical concern. The study iden-
tifies several challenges that exacerbate this dependency,

including the impact of wildlife on crop patterns, particularly
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from animals such as monkeys, wild pigs, etc. To address
these challenges, policy interventions should prioritize: (i)
promoting alternative livelihood opportunities and income
diversification to reduce unsustainable reliance on forests,
(i1) supporting community-led agroforestry, fodder, and fu-
elwood plantations to ease pressure on natural forests, (iii)
enhancing access to education, healthcare, and sanitation to
improve overall resilience, and (iv) integrating participatory
forest governance into rural development plans. Strengthen-
ing local institutions and market linkages for value-added
forest products can further ensure conservation efforts gen-
erate tangible economic benefits. The success of these in-
terventions hinges on a comprehensive understanding of the
socioeconomic needs of the rural population and the im-
plementation of sustainable practices that balance human
needs with environmental conservation. Hence, the study
highlights the urgent need for sustainable interventions to
prevent the depletion and conservation of forest resources
and ensure the villages’ long-term viability. Without such
measures, future generations will be jeopardized, leading
to increased migration or declining living standards. The
findings from this study call for a concerted effort to inte-
grate forest conservation into rural development strategies,
ensuring that the needs of local inhabitants are met without

compromising the ecological integrity of their environment.
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