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Abstract

Climate change has emerged as a defining challenge for agrarian societies across the globe, particularly in
developing economies such as India where livelihoods depend heavily on climate-sensitive agriculture.
Agroforestry—the intentional integration of trees with crops and livestock—has been recognised as a viable
adaptation and mitigation strategy. This paper explores how farmers perceive climate change, how these
perceptions shape adaptation through agroforestry, and how legal and policy frameworks facilitate or constrain
this process. Drawing upon sociological perspectives of environmental perception, as well as legal and
institutional analyses, the paper argues that the social acceptability of agroforestry depends not only on
ecological benefits but also on cultural meanings, land tenure systems, and state policy structures. The study
concludes that adaptive governance, participatory extension, and equitable policy design are essential to
strengthen farmers’ agency in climate-resilient agroforestry.
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1. Introduction

Agriculture in India is deeply intertwined with climatic variability, as the majority of the population depends on farming
for their livelihood. The sector’s heavy reliance on monsoons and natural resources makes it particularly vulnerable to
rising temperatures, erratic rainfall, and recurrent droughts. Over the past few decades, these climatic shifts have
significantly reduced agricultural productivity, destabilising rural economies and threatening food security. The most
affected are small and marginal farmers, who constitute over 80% of the farming population. Their limited access to
technology, credit, and irrigation infrastructure exacerbates their vulnerability to environmental stress. In this context,
agroforestry—the practice of integrating trees and shrubs with crops and livestock—has emerged as a promising strategy
for both climate adaptation and mitigation.

Agroforestry enhances resilience by diversifying farm outputs and creating microclimatic stability. The presence of trees
on farmlands helps conserve soil moisture, improve fertility, reduce erosion, and sequester carbon. It offers multiple
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livelihood benefits, such as fodder, fuelwood, timber, and non-timber forest products, which can supplement farmers’
incomes during lean seasons. Importantly, agroforestry systems can act as carbon sinks, mitigating greenhouse gas
emissions and contributing to India’s climate goals under the Paris Agreement. By bridging ecological sustainability with
economic benefits, agroforestry represents a holistic model of climate-smart agriculture. However, its success in India
depends on more than biophysical or agronomic factors—it is shaped by farmers’ perceptions, social acceptability, and
enabling institutional frameworks.

Understanding how farmers perceive climate change is central to promoting agroforestry effectively. Sociological studies
reveal that local experiences of droughts, delayed monsoons, and declining soil fertility often influence farmers’
willingness to adopt adaptive practices. For many, tree planting is associated with long-term investment, delayed returns,
and land-use trade-offs. Smallholders, particularly those with limited land, may hesitate to plant trees for fear that they
might reduce crop yields or require extra maintenance. Moreover, cultural attitudes and traditional land tenure systems
can influence whether agroforestry is seen as feasible or desirable. In several parts of India, community perceptions of
ownership and rights over trees remain ambiguous—especially when trees are grown on agricultural land rather than forest
land. Hence, awareness programs, community participation, and inclusive policy dialogues are essential to align scientific
recommendations with local socio-economic realities.

Law and policy frameworks play a crucial role in facilitating agroforestry adoption. The National Agroforestry Policy
(2014) marked a milestone by institutionalizing tree-based farming within India’s agricultural development agenda. It
aimed to streamline regulations related to tree felling, transport, and marketing—issues that had previously discouraged
farmers from cultivating trees. The policy also emphasized the creation of an institutional mechanism, such as the National
Agroforestry Mission, to coordinate efforts across ministries of agriculture, environment, and rural development. By
promoting research, capacity building, and market linkages, the policy sought to make agroforestry both economically
viable and ecologically sustainable.

Complementing this framework, the National Action Plan on Climate Change (NAPCC) provides an overarching strategy
to address climate challenges through various missions, including the National Mission for Sustainable Agriculture
(NMSA). Under this mission, agroforestry is recognized as a key component of “climate-resilient farming systems.”
Policies at the state level, such as those implemented in Haryana, Uttar Pradesh, and Maharashtra, further encourage
farmers to plant commercial tree species and integrate agroforestry into agricultural landscapes. However, challenges
persist in translating these policies into action. Complex administrative procedures, inconsistent state regulations, and
weak institutional coordination often hinder implementation. Moreover, financial incentives for farmers to adopt
agroforestry remain inadequate, particularly for marginalized communities who need initial support to manage transition
costs.

The intersection of law, policy, and social perception thus determines the effectiveness of agroforestry as a climate
adaptation mechanism. Legal clarity on land rights and tree ownership is essential to foster confidence among farmers.
Policies must ensure that benefits from agroforestry—such as carbon credits, subsidies, and access to markets—are
equitably distributed. At the same time, integrating local knowledge systems and traditional ecological practices into
policy design can enhance acceptance and sustainability. Participatory governance, where farmers are treated as co-
creators of environmental solutions rather than passive beneficiaries, can bridge the gap between policy intent and ground-
level realities.

Sociologically, agroforestry embodies a shift in the relationship between communities and their environment. It represents
not just a farming technique but a social adaptation process, where individuals collectively reinterpret their interaction
with nature under changing climatic conditions. When supported by robust legal and policy mechanisms, agroforestry can
foster both ecological balance and social justice. By blending environmental perception with institutional support, India’s
agroforestry initiatives have the potential to transform rural livelihoods, enhance resilience to climate variability, and
contribute to global sustainability goals.

In conclusion, the future of agroforestry in India lies at the intersection of ecological science, farmer perception, and
effective governance. Policies like the National Agroforestry Policy (2014) and NAPCC provide a strong foundation, but
their success depends on how well they engage local communities and address socio-economic barriers. Promoting
agroforestry as a climate adaptation and mitigation strategy requires a nuanced approach—one that integrates scientific
innovation, legal reform, and social participation. Only through this multidimensional framework can India harness the
full potential of agroforestry to secure sustainable agriculture in the face of climate change.
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2. Conceptual Framework
2.1 Climate Change Perception

Perception of climate change is not merely a reflection of objective climatic data; it is a socially constructed phenomenon
shaped by cultural values, local experiences, livelihood patterns, and community narratives. For rural communities,
particularly farmers, understanding of climate change arises not only from meteorological indicators such as temperature
records or rainfall data but also from experiential knowledge accumulated through generations of close interaction with
nature. This lived experience forms the foundation of what sociologists call local ecological knowledge.

Farmers perceive climate change through tangible alterations in their immediate environment—such as changes in rainfall
patterns, increasing pest infestations, soil degradation, and unpredictable seasonal cycles. Unlike scientists who analyse
climate through long-term models and statistical projections, farmers interpret these changes through their day-to-day
encounters with crops, livestock, and weather. For instance, when sowing seasons shift or when familiar crops fail to yield
as before, these are interpreted as signs of environmental instability.

Sociological research, such as that by Adger et al. (2009), emphasises that these local observations often shape adaptation
behaviour more effectively than abstract scientific communication. This implies that perception drives action: if farmers
perceive a shift in rainfall reliability, they may switch to drought-tolerant crops, invest in irrigation, or diversify their
livelihoods. Conversely, if they do not perceive the change as significant, they may resist adaptation measures even in the
face of empirical evidence.

Moreover, climate perception is deeply embedded in social and cultural contexts. In many traditional communities,
environmental change is interpreted through religious beliefs or customary wisdom. Some may perceive droughts as divine
punishment or as part of natural cycles rather than anthropogenic climate change. This worldview influences how they
respond—whether through technological adaptation or through spiritual or communal rituals.

The role of communication and information networks is equally crucial. Farmers who have access to extension services,
community radio, or social organizations are better informed about scientific aspects of climate change, leading to more
proactive adaptation. In contrast, marginalized groups often rely exclusively on experiential cues, which can sometimes
lead to delayed responses. Gender, education, and social class also shape perception—women farmers, for example, may
interpret environmental changes differently based on their roles in water collection, seed preservation, or household
management.

Thus, climate change perception is an intersectional and dynamic process. It evolves through interactions among
traditional ecological knowledge, modern science, and social institutions. Recognizing this social dimension is vital
because it determines how effectively adaptation strategies are accepted and implemented at the grassroots level.
Understanding climate perception, therefore, becomes not just a question of environmental awareness but of social
adaptation and resilience-building in rural societies.

2.2 Agroforestry as Adaptation

Agroforestry—the intentional integration of trees with crops and livestock on the same land—has emerged as one of the
most sustainable adaptation strategies in the face of climate change. It enhances the resilience of farming systems by
combining ecological stability with economic diversity. From an environmental perspective, agroforestry improves soil
fertility, reduces erosion, conserves moisture, and increases biodiversity. The tree components capture and store carbon
dioxide, thus contributing to global climate change mitigation while offering local livelihood security.

Sociologically, agroforestry represents a hybrid adaptation system where traditional ecological knowledge and modern
environmental policy intersect. Many indigenous and rural communities have long practiced forms of tree-based
agriculture—such as mixed orchards, home gardens, and forest-edge cultivation—based on intimate knowledge of local
ecosystems. Modern agroforestry policies now formalize and expand these traditional practices, integrating them with
scientific research, extension services, and market incentives.
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From a livelihood perspective, agroforestry diversifies income sources by providing fruits, timber, fodder, fuelwood, and
medicinal plants. This diversification reduces vulnerability to climate shocks such as drought or crop failure. Farmers with
trees on their farms often report greater financial and food security than those dependent solely on monoculture. Moreover,
tree cover moderates’ microclimates, enhances pollinator activity, and provides habitats for beneficial species, thereby
sustaining long-term agricultural productivity.

Agroforestry also embodies social resilience. It encourages community collaboration through collective tree planting,
shared water management, and local seed exchange networks. Such collective actions strengthen social capital and trust—
key components of community-based adaptation. Women, in particular, benefit from agroforestry initiatives because they
often manage small plots and non-timber forest products, thereby gaining greater economic independence and
participation in decision-making.

Furthermore, agroforestry bridges local adaptation with global mitigation goals. By sequestering carbon in biomass and
soil, it aligns with international commitments such as the Paris Agreement and national climate action plans. In India, the
practice has been recognized in the National Action Plan on Climate Change (NAPCC) as a critical pathway toward
achieving sustainable development.

Thus, agroforestry is not merely an agricultural practice—it is a social and ecological strategy of transformation, linking
community resilience, environmental sustainability, and policy innovation.

Farmers' Perception of Climate Change

No Awareness

Strongly Aware

Low Awareness

@ Stronly Aware @ Moderately Aware

2.3 Law, Policy, and Social Acceptability

The success of adaptation initiatives like agroforestry depends not only on their technical or ecological soundness but also
on legal, policy, and social frameworks that govern their implementation. In India, the National Agroforestry Policy (2014)
marked a major milestone by recognising the role of trees outside forests in environmental conservation and rural
livelihoods. The policy seeks to streamline tree regulations, remove legal barriers to felling and transport, and encourage
private landowners to plant trees. It promotes institutional coordination among agriculture, forestry, and rural development
departments and advocates for integrating agroforestry into national programs like the Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA).

However, policy design alone does not ensure success. The real test lies in social acceptability—the willingness of farmers
to adopt, participate in, and sustain these initiatives. Social acceptability depends on several interconnected factors:

1. Trust in institutions — Farmers must perceive government agencies and extension workers as reliable and transparent.
Past experiences of bureaucratic delays or corruption can reduce participation.

2. Land tenure security — Farmers without clear ownership or lease rights are often hesitant to plant trees that take years
to mature. Unclear land titles or frequent tenancy changes discourage long-term investment.
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3. Perceived fairness in benefit distribution — If benefits from tree planting programs (such as subsidies, seedlings, or
market access) are unevenly distributed or captured by local elites, marginalised farmers may withdraw participation.

4. Cultural compatibility — Adaptation programs must align with local values and traditional practices. Imposing
unfamiliar species or top-down regulations can generate resistance.

Furthermore, sociological perspectives remind us that law and policy are embedded within power relations. Decisions
about who gains access to land, credit, or technical assistance are shaped by class, caste, and gender dynamics. Women
farmers, landless labourers, or tribal communities may find themselves excluded from formal programs despite being the
most vulnerable to climate risks.

Hence, an effective adaptation policy must adopt a participatory and inclusive approach. This includes involving local
communities in decision-making, integrating indigenous knowledge into policy design, ensuring gender-sensitive
implementation, and maintaining transparent grievance mechanisms.

In essence, the intersection of law, policy, and social acceptability determines whether climate adaptation measures like
agroforestry become genuine instruments of empowerment or remain bureaucratic formalities. Building trust, equity, and
participation is therefore as critical as scientific innovation in the pursuit of climate resilience.

In summary, perception, practice, and policy together form the triad of climate adaptation. Farmers’ socially constructed
perceptions guide their adaptive choices; agroforestry offers a tangible, community-based response; and supportive legal
frameworks ensure that adaptation is equitable and sustainable. Understanding these interconnections is key to fostering
a resilient socio-ecological future in an era of climate uncertainty.

3. Review of Law and Policy Frameworks

India became the first country in the world to adopt a dedicated National Agroforestry Policy (2014), recognising the vital
role of trees in enhancing agricultural productivity, improving livelihoods, and mitigating climate change. Agroforestry—
the practice of integrating trees and shrubs with crops and livestock—offers a sustainable land-use system that balances
ecological, social, and economic goals. The 2014 policy marked a landmark step toward mainstreaming agroforestry into
India’s rural development agenda.

3.1 National Agroforestry Policy (2014)

The National Agroforestry Policy aims to integrate agroforestry with the broader framework of agricultural development,
ensuring that farmers can benefit from tree-based systems alongside crop cultivation. One of its major objectives is to
simplify tree felling and transit regulations, which previously discouraged farmers from planting trees due to restrictive
forest laws. The policy advocates for a liberalised regime that allows farmers to harvest and transport trees grown on
private lands without complex permissions, thereby incentivising large-scale participation.

The policy also encourages private sector participation by promoting market linkages for timber, non-timber products,
and agroforestry-based industries. It seeks to build strong value chains from farm to market, enabling farmers to access
fair prices and reliable buyers. Furthermore, it emphasises research, extension, and capacity building to improve scientific
knowledge and field-level implementation. The involvement of institutions like the Indian Council of Agricultural
Research (ICAR) and State Agricultural Universities (SAUs) ensures that innovations in agroforestry practices are
disseminated to local farmers.

To coordinate implementation, the policy proposed the establishment of a National Agroforestry Mission (NAM) under
the Ministry of Agriculture, involving collaboration among multiple ministries—Agriculture, Environment and Forests,
and Rural Development. This inter-ministerial approach seeks to create synergy in planning, funding, and execution.

3.2 National and State-Level Climate Policies
Agroforestry has also been recognized as a core component of India’s climate change strategies. The National Action Plan
on Climate Change (NAPCC), launched in 2008, incorporates agroforestry within two key missions—the National

Mission for Sustainable Agriculture (NMSA) and the Green India Mission (GIM). These missions highlight tree-based
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farming as a way to enhance carbon sequestration, restore degraded land, and reduce climate vulnerabilities among rural
populations.

Several states have complemented national efforts through State-Level Agroforestry Missions tailored to local ecological
and socio-economic conditions. For example, Haryana introduced an agroforestry policy promoting poplar and eucalyptus
plantations, while Maharashtra and Odisha designed region-specific programs linking agroforestry with watershed
development and livelihood improvement. These localised initiatives reflect India’s commitment to integrating climate
resilience with agricultural growth.

3.3 Legal and Institutional Challenges

Despite a robust policy framework, agroforestry implementation in India faces significant challenges. Fragmented
landholdings limit the economic viability of large-scale tree planting. Bureaucratic hurdles—such as complex tree-felling
and transit permissions—still persist in several states despite policy reforms. Additionally, weak extension services and
inadequate institutional support prevent farmers from accessing technical knowledge and financial assistance.

Legal ambiguities further complicate matters. Under certain forest and land laws, once trees mature into species classified
as “forest trees,” they attract forest-related restrictions even when grown on private lands. This deters farmers from
maintaining mature trees. Moreover, overlapping jurisdiction among ministries—particularly between Agriculture and
Environment—often delays decision-making and resource allocation.

In conclusion, while India’s National Agroforestry Policy (2014) and related climate frameworks have laid a strong
foundation, effective implementation, legal clarity, and institutional coordination remain essential to unlock the full
potential of agroforestry in enhancing livelihood security, environmental sustainability, and climate resilience.

Research Methodology and Findings:

1. Research Design

The present study employs a mixed-methods research design, combining quantitative survey data with qualitative
interpretation of farmer perceptions, policy influences, and legal awareness. The design is descriptive and analytical,
aiming to assess the relationship between climate change perception and agroforestry adoption, with a focus on socio-

economic and legal dimensions.

2. Objectives of the Study

1. To examine the level of awareness among farmers regarding climate change and its local impacts.
2. To assess the extent and types of agroforestry practices adopted.
3. To identify socio-economic, environmental, and policy-related factors influencing adoption.
4. To evaluate the level of legal and institutional awareness among farmers.
5. To analyze the social acceptability of agroforestry as a climate adaptation strategy.
6. To determine the correlation between awareness, policy support, and adoption rates.
3. Area of Study

The study was conducted in Nadia and Murshidabad districts of West Bengal, two agriculturally significant regions
situated in the lower Gangetic plains. These districts were purposively chosen because of their high dependence on
agriculture, predominance of small and marginal farmers, and increasing exposure to climatic variability. The region
experiences a humid subtropical climate, with an average annual rainfall of around 1,400—1,600 mm, largely concentrated
during the monsoon months (June—September).

However, over the past decade, farmers in these districts have reported erratic rainfall patterns, delayed monsoon onset,
rising summer temperatures, and frequent flooding followed by dry spells. These climatic anomalies have affected paddy,
jute, and vegetable cultivation — the major livelihood sources in the area.

The socio-economic landscape of the region reflects a mosaic of smallholder farmers (with less than 2 hectares of land),
tenant cultivators, and agricultural labourers. The introduction of agroforestry systems—including boundary tree
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plantations, mixed cropping with fruit trees, and homestead gardening—has been increasingly promoted by local NGOs,
Krishi Vigyan Kendras (KVKs), and the State Department of Agriculture as a sustainable adaptation strategy to mitigate
the risks of climate change.

These districts, therefore, provide an ideal setting to examine how local farmers perceive climate change, respond through
agroforestry, and interact with law, policy, and social institutions. The region also reflects the diversity of West Bengal’s
agricultural challenges, making it a suitable microcosm for understanding broader adaptation dynamics across the eastern
Indian plains.

4. Sample Size and Sampling Technique

A total of 200 farmers (N = 200) were surveyed from selected villages across the Nadia and Murshidabad districts. The
villages were chosen using purposive sampling, ensuring representation of areas with visible agroforestry activities and
varying exposure to climate risks such as drought-prone uplands and flood-prone lowlands.

Within each selected village, respondents were chosen using a stratified random sampling technique to ensure a balanced
inclusion of diverse socio-economic backgrounds and farm categories. Stratification was carried out on the basis of:

Landholding Size: Marginal (<1 ha), Small (1-2 ha), Medium (24 ha), and Large (>4 ha) farmers.
Gender: Male and female farmers were proportionately included to capture gendered perspectives on adaptation.

Age Group: Below 30 years, 3050 years, and above 50 years, reflecting generational differences in farming experience
and openness to innovation.

Each stratum was assigned a proportionate number of respondents based on the village population structure and
agricultural census data (2021). The stratified method helped minimise sampling bias and ensured that findings reflect the
diversity of local farming contexts.

Data collection was carried out through face-to-face structured interviews, focus group discussions, and field observations
during the agricultural year 2024—-2025. Enumerators were trained to ensure consistent data quality and sensitivity to local
cultural contexts, particularly when discussing legal or policy issues.

5. Data Collection Tools

e Structured Questionnaire: Included sections on perception of climate change, types of agroforestry practices,
policy awareness, and socio-economic information.

e Key Informant Interviews: Conducted with agricultural officers, panchayat representatives, and NGO workers to
triangulate data.

e  Observation Method: On-site visits to agroforestry plots to assess implementation and social acceptability.

6. Data Sources

e Primary Data: Collected through field surveys and interviews.
e Secondary Data: Obtained from government reports (e.g., National Agroforestry Policy 2014), legal documents
(Forest Rights Act 2006), and research publications.

7. Data Analysis

e Descriptive Statistics: Frequency, percentage, mean, and standard deviation were used to summarise perception,
adoption, and socio-economic variables.
e Inferential Statistics:

Spearman’s Rank Correlation Coefficient (p) was used to measure relationships between variables such
as awareness, adoption, policy support, and social acceptability.

Comparative analysis of means was used to interpret socio-economic variation in adoption behaviour.
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e Visualisation Tools: Pie charts, bar graphs, and radar charts were employed for better interpretability.
Findings and Discussion
1. Farmers’ Perception of Climate Change

The survey revealed that 45% of farmers were strongly aware of climate change, while 30% were moderately aware, and
only 5% lacked awareness. This indicates substantial experiential understanding, primarily due to observed yield
reductions and climatic irregularities. Farmers often correlated temperature rise and rainfall decline with reduced soil
moisture and pest proliferation.

2. Observed Impacts of Climate Change

A significant 75% reported increased temperature, 72.5% noted crop yield decline, and 65% observed declining rainfall.
Such perceptions align with meteorological data from the region, suggesting that local knowledge can be a reliable
indicator of environmental stress.

3. Adoption of Agroforestry Practices

Among the sampled population, 85% practiced boundary planting, 70% home gardens, and 65% mixed cropping, with an
average income improvement between 12—-20%. The economic benefits, coupled with environmental co-benefits (soil
conservation, shade, and fodder availability), encourage wider adoption.

4. Determinants of Agroforestry Adoption

Quantitative analysis shows that economic incentives (mean score: 80) and environmental concern (mean score: 75) are
major motivators. Government policies (70) and social influence (60) also play a supportive role, though land availability
(50) remains a constraint for smallholders.

5. Policy and Legal Awareness

Awareness regarding Forest Rights Act (40%) and National Agroforestry Policy (35%) was notably low, indicating a
policy-communication gap. Only 50% of farmers were aware of government climate adaptation schemes, revealing the
need for improved legal literacy at the grassroots.

6. Social Acceptability

High levels of community trust (4.2) and collective action (4.0) demonstrate strong social support for agroforestry.
However, gender participation (3.1) suggests women’s involvement remains limited due to ownership and labor
constraints. Cultural acceptance (3.6) was fairly positive, particularly for traditional practices like boundary planting.

7. Socio-Economic Profile

Most respondents were male (75%), within the 30—50 age group (55%), and secondary-level educated (40%). Landholding
distribution shows dominance of marginal and small farmers (80%), implying that small-scale agroforestry interventions
can yield widespread benefits.

8. Barriers to Agroforestry

Major barriers identified include lack of training (70%), limited financial support (60%), and insecure land tenure (50%).
These issues hinder long-term planning and investment in tree-based systems. Weak legal enforcement (30%) further
reduces institutional trust.

9. Correlation Analysis
Spearman’s correlation results reveal:
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Awareness <> Adoption (r = 0.68)

Policy Support <> Adoption (r = 0.72)

Social Acceptability <> Adoption (r = 0.65)

Economic Incentive «» Adoption (r = 0.70)

All relationships are strong and positive, confirming that higher awareness, favourable policies, and social
acceptance significantly enhance agroforestry adoption.

10. Synthesis of Findings

The radar chart visually demonstrates the multi-dimensional nature of adaptation—economic and environmental factors
lead the framework, while legal awareness trails behind. This suggests that policies promoting financial incentives,
training programs, and legal literacy can substantially improve the success of agroforestry-based adaptation

Perception of Climate Change and Farmers' Adaptation
through Agroforestry: Law, Policy & Social Acceptability

Economic Incentive

80
60
4
Environmental Policy Support
Concern
Legal Awareness Social Acceptability

4. Farmers’ Perception of Climate Change
4.1 Local Observation and Experience

Empirical studies across India reveal that farmers are acutely aware of climatic shifts. Many reports have delayed
monsoons, shorter growing seasons, and increased pest attacks. Yet, perceptions vary across regions, influenced by
education, media exposure, and social networks.

4.2 Role of Social Networks and Knowledge Sharing

Perception is mediated through social institutions—village councils, cooperatives, and kinship networks. Farmers often
rely on peer experiences or local elders rather than formal meteorological forecasts. This collective sense-making shapes
the acceptability of adaptive practices like agroforestry.

4.3 Cultural and Symbolic Dimensions

Trees carry cultural meanings—associated with fertility, continuity, and sacredness. In several communities, certain
species like neem or banyan hold ritual significance, facilitating their integration into farm systems. However, where tree
planting conflicts with short-term cash needs or land-use norms, adoption remains limited.

5. Agroforestry as an Adaptive Strategy

5.1 Ecological and Economic Benefits
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Agroforestry enhances resilience through:

e Diversified income sources (fruit, fodder, timber, fuel).
e  Soil conservation and microclimate regulation.
e Reduced dependency on external inputs.
Farmers practicing agroforestry report better drought resistance and income stability compared to monocropping.

5.2 Social Acceptability and Risk Perception

Social acceptability depends on:

e Perceived economic return: Long gestation of tree crops can discourage resource-poor farmers.
e Land ownership security: Tenant farmers often avoid tree planting due to unclear rights.
o Institutional trust: Success depends on credibility of extension agents and policy enforcement.

5.3 Gender and Labor Dynamics

Women play significant roles in tree planting and care, yet their contribution remains undervalued. Integrating gender-
sensitive approaches into policy and extension can enhance adoption.

Factors Influencing Agroforestry Adoption
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6. Policy and Legal Implications
6.1 Integration Across Sectors

Agroforestry lies at the interface of agriculture, forestry, and environment—fields often governed by distinct laws. This
creates institutional fragmentation. Streamlining tree regulation and integrating land-use policies is essential.

6.2 Land Tenure and Property Rights

Secure land tenure encourages tree planting. Legal recognition of customary and community rights, especially under the
Forest Rights Act (2006), can empower marginalized groups to engage in agroforestry.

6.3 Incentives and Market Mechanisms
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Policies must provide accessible credit, insurance, and assured markets for agroforestry produce. Legal frameworks could
also incorporate carbon credit mechanisms to reward ecosystem services provided by farmers.

6.4 Participatory Governance

Sociologically, the legitimacy of policy depends on participatory decision-making. Farmer Producer Organisations (FPOs)
and Panchayats should be integrated into planning and monitoring processes to ensure bottom-up governance.

7. Challenges and Gaps

Regulatory Complexity: Overlapping forest and land laws deter small farmers.

Limited Awareness: Many farmers are unaware of policy provisions or subsidy schemes.

Market Constraints: Poor infrastructure for timber and non-timber forest products.

Social Inequality: Marginal and tenant farmers benefit less due to resource disparities.

Cultural Resistance: Some communities perceive tree planting as reducing cultivable land or symbolizing land
encroachment.

DR W=

8. Discussion: Law, Society, and Environmental Governance

The intersection of law and sociology highlights a vital insight: policy design alone cannot guarantee successful social or
environmental adaptation. Laws, while essential for providing structure and legitimacy, often fail when they disregard the
lived experiences, social norms, and cultural realities of local communities. In the context of climate adaptation and
agroforestry, this intersection becomes particularly meaningful.

Agroforestry—integrating trees and crops within the same land-use system—is not merely an agronomic or environmental
technique. It embodies social relationships, traditional ecological knowledge, and collective stewardship practices.
Farmers’ choices are deeply shaped by social perceptions, kinship networks, and cultural values rather than by law alone.
Therefore, a purely technocratic or legalistic policy approach, emphasizing compliance or technical efficiency, often fails
to produce lasting change. For instance, top-down initiatives that introduce new agroforestry schemes without community
participation may face resistance, because they ignore local norms around land tenure, inheritance, or communal
management.

Sociologically, agroforestry functions as a social institution—a system of shared rules, trust, and cooperation that evolves
within communities over time. Its sustainability depends not only on ecological or economic incentives but also on social
cohesion. Networks of trust encourage farmers to share knowledge, exchange seedlings, and coordinate management of
common lands. Shared norms determine how benefits and responsibilities are distributed, while equitable access to
resources ensures participation by all social groups, including marginalized farmers and women.

Legal frameworks play a supportive role when they recognize and strengthen these social dynamics. Laws that integrate
customary rights, acknowledge collective ownership, and support community-based resource governance enhance
resilience. For example, participatory land-use planning or co-management agreements between state and community
institutions can bridge formal legal systems with local traditions. Conversely, rigid property laws that prioritize individual
ownership may undermine cooperation and fragment collective efforts.

Hence, the path to climate-resilient agroforestry lies in legal pluralism—a model that respects both statutory law and
customary practices. Effective laws must engage with local knowledge systems and adapt to cultural contexts rather than
imposing uniform solutions. This approach fosters adaptive governance where both farmers and policymakers co-create
sustainable frameworks for land management.
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Intersection of Law and Sociology in Agroforestry Policy Effect
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The graph above illustrates this interconnection: while legal frameworks are crucial (70% influence), social norms (85%),
community trust (90%), and resource access (80%) play equally or greater roles in ensuring agroforestry sustainability.
Cultural values (75%) further reinforce community engagement and long-term stewardship.

In conclusion, sustainable agroforestry cannot be legislated into existence through policy instruments alone. It thrives
where law and sociology converge—where legal systems are informed by, and responsive to, the moral economies and
social institutions of rural life. Recognizing agroforestry as a social institution encourages inclusive, participatory
governance that aligns legal design with local realities, thereby ensuring both environmental and social resilience.

9. Conclusion

Climate change adaptation through agroforestry represents a powerful intersection of ecological understanding and social
innovation. It is not merely about planting trees but about designing sustainable systems where trees, crops, and people
coexist harmoniously to enhance resilience against climatic stresses. Agroforestry helps in mitigating the impacts of
climate change by improving soil fertility, conserving water, and sequestering carbon. However, its success largely
depends on how farmers perceive its benefits, the legal frameworks that govern land and tree rights, and the policies that
support its implementation.

To make agroforestry an effective adaptation strategy, participatory policy processes are essential. Involving local
communities in planning and decision-making ensures that the policies reflect ground realities and local knowledge.
Simplifying tree regulations and ensuring land tenure security can motivate farmers to adopt and maintain agroforestry
practices without fear of losing rights over their land or resources. Furthermore, gender-inclusive extension programs are
crucial since women often play significant roles in agriculture and natural resource management; empowering them
ensures broader participation and equitable benefits.

Integrating agroforestry within climate finance and carbon trading frameworks can also provide economic incentives for
farmers, encouraging them to invest in long-term sustainability. Building social acceptability through trust, transparent
communication, and strong local leadership helps create collective ownership and responsibility toward environmental
stewardship.

In conclusion, the journey toward climate-resilient agriculture extends beyond ecological interventions; it requires strong
social and legal foundations. Agroforestry, when supported by participatory governance and principles of social justice,
becomes more than an environmental strategy—it becomes a pathway for sustainable rural development. By harmonizing
environmental goals with community empowerment and fair policy structures, agroforestry can effectively bridge the gap
between climate adaptation and inclusive growth.

1. Farmers’ Perception of Climate Change (N = 200)

Awareness Level | Frequency | Percentage (%)
Strongly Aware 90 45
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Moderately Aware 60 30
Low Awareness 40 20

No Awareness 10 5
Total 200 100

2. Observed Climate Change Impacts (as reported by farmers)

Type of Impact Number of Farmers Reporting | Percentage (%)
Decline in rainfall 130 65
Increased temperature 150 75
Soil degradation 110 55
Crop yield decline 145 72.5
Pest/disease increase 120 60

3. Adoption of Agroforestry Practices

Agroforestry Practice

Farmers Practicing

Percentage (%)

Mean Income Change (%)

Boundary Planting 170 85 +20
Mixed Cropping 130 65 +15
Silvipasture 100 50 +12
Home Gardens 140 70 +18

4. Factors Influencing Agroforestry Adoption (Impact Score out of 100)

Factor Mean Score | Standard Deviation
Economic Incentives 80 10
Government Policies 70 12

Social Influence 60 14
Environmental Concern 75 11
Land Availability 50 15

5. Farmers’ Preference for Policy Interventions

Policy Intervention

Percentage Preference (%)

Subsidy & Credit Support 35
Training & Extension Services 25
Land Tenure Security 20
Market Access Improvement 15
Legal Awareness & Support 5

6. Legal and Institutional Awareness

Awareness Type Aware (%) | Not Aware (%)
Forest Rights Act, 2006 40 60
National Agroforestry Policy, 2014 35 65
Environmental Protection Act, 1986 45 55
Local Panchayat Regulations 55 45
Climate Adaptation Schemes (Govt.) 50 50

7. Social Acceptability Indicators

Indicator Mean Score (1-5 scale) | Interpretation
Community Trust in Agroforestry 4.2 High
Gender Participation 3.1 Moderate
Intergenerational Knowledge Transfer 3.8 Good
Collective Action / Farmer Networks 4.0 High
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Cultural Compatibility 3.6 Fairly High

8. Socio-Economic Profile of Respondents

Variable Category Frequency | Percentage (%)
Gender Male 150 75
Female 50 25
Age Group (Years) Below 30 30 15
30-50 110 55
Above 50 60 30
Education Level llliterate 20 10
Primary 60 30
Secondary 80 40
Graduate or Above 40 20
Landholding Size Marginal (<1 ha) 90 45
Small (1-2 ha) 70 35
Medium (2-4 ha) 30 15
Large (>4 ha) 10 5

9. Perceived Barriers to Agroforestry

Barrier Frequency of Responses | Percentage (%)
Lack of awareness/training 140 70
Limited financial support 120 60
Insecure land tenure 100 50
Long gestation period for returns 80 40
Weak legal enforcement 60 30

10. Correlation Summary (Spearman’s Rho)

Variables Compared Correlation (r) Relationship
Awareness <> Adoption 0.68 Strong Positive
Policy Support <> Adoption 0.72 Strong Positive
Social Acceptability <> Adoption 0.65 Strong Positive
Economic Incentive <> Adoption 0.70 Strong Positive
Landholding Size <> Adoption 0.40 Moderate Positive
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