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Abstract 
Natural resources-land, water, minerals, and biodiversity-are vital to ecological balance and agricultural 

productivity. However, their unsustainable exploitation has led to widespread degradation, threatening both 

livelihoods and long-term environmental resilience. In agri-business contexts, where economic imperatives often 

overshadow ecological concerns, the urgency to adopt sustainable resource management practices is 

paramount. This study investigates stakeholder perceptions of environmental degradation, climate change, and 

governance, aiming to bridge the gap between public awareness and institutional action. The research engaged 

250 respondents-150 from the general public and 100 institutional representatives across agriculture, mining, 

irrigation, and local governance. Using semi-structured interviews and structured questionnaires, the study 

captured both experiential insights and policy-oriented views. Data analysis through SPSS included regression 

models, ANOVA, and chi-square tests, revealing significant differences in perception and readiness. Notably, 

65.4% observed climate change impacts, and 82% of intensive farmers reported soil degradation due to 

synthetic fertilizers. Institutional stakeholders acknowledged water scarcity, land degradation, and policy gaps, 

with only 38% reporting adequate frameworks for resilience. The findings highlight the socio-economic 

dimensions of ecological decline, especially for marginalized communities. They underscore the need for 

participatory governance, environmental education, and integration of green technologies. This research 

contributes to the discourse on sustainable agri-business by aligning stakeholder voices with national policy 

goals, including India’s Resource Efficiency Policy and the Sustainable Development Goals. It calls for a 

transition from extractive models to regenerative practices, supported by inclusive strategies and community-led 

monitoring  
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I. Introduction 
Natural resources-land, water, minerals, and biodiversity-are the backbone of agriculture and ecological 

stability. They sustain food production, regulate climate, and support rural livelihoods. However, decades of 

overuse and mismanagement have led to serious environmental degradation (1). Forests are shrinking, water 

tables are falling, soils are losing fertility, and biodiversity is under threat (2). These issues are deeply tied to 

how agriculture is practiced and how agri-business operates. In the agri-business sector, the drive for higher 

yields and profits often overshadows environmental concerns (3). Intensive farming, chemical inputs, and land 

conversion may offer short-term gains but compromise long-term sustainability (4). As natural resources 

become increasingly fragile, the challenge is clear, how can agri-business grow without undermining the very 

environment it depends on? 

This study addresses that question by examining the perceptions of key stakeholders-farmers, business 

owners, government officials, environmental activists, and the general public. It explores how these groups 

understand environmental degradation, their awareness of climate change, and their willingness to engage in 

shaping sustainable policies. Their views are essential, as they influence decisions and behaviors that directly 

impact resource management (5). Understanding stakeholder perceptions is not just theoretical-it is vital for 

practical change. When communities recognize ecological risks and feel empowered, they become active 

participants in solutions (6). But when there is confusion or lack of support, conservation efforts falter. This 

research aims to uncover these dynamics and identify gaps in knowledge, practice, and policy. 
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A major concern is the disconnect between public awareness and institutional action. Farmers may 

understand the harm caused by excessive pesticide use, yet market pressures and lack of alternatives keep them 

reliant on harmful practices (7). Similarly, government schemes may promote conservation, but without proper 

implementation or community involvement, they remain ineffective (8). Bridging this gap requires inclusive 

policies that reflect local realities and stakeholder needs. Environmental resilience is another key theme. In 

agriculture, resilience means building systems that can withstand shocks-droughts, floods, market disruptions, or 

policy changes (9). It involves diversifying crops, conserving water, protecting biodiversity, and strengthening 

local institutions. It also means equipping farmers and rural communities to adapt confidently to changing 

conditions. 

The study emphasizes ecological stewardship as a guiding principle for agri-business development. 

Stewardship involves caring for resources, respecting their limits, and ensuring their availability for future 

generations. Practical strategies include shifting to organic methods, adopting water-saving technologies, 

restoring degraded lands, and promoting agroforestry (10). These approaches are both environmentally sound 

and economically viable when supported by appropriate policies and incentives. 

In today’s competitive and climate-sensitive world, sustainable resource management is essential. Agri-

business must evolve by aligning its goals with ecological realities (11). This requires a shift from exploitation 

to regeneration, and from short-term profit to long-term value. Collaboration across sectors-farmers, businesses, 

governments, and civil society-is key. By offering a stakeholder-based analysis, this research contributes to 

shaping inclusive, context-sensitive strategies for sustainable agri-business. It highlights the need to listen, learn, 

and act-balancing productivity with preservation, and commerce with care. 

 

Objective and Importance of the Study 

The central aim of this study is to explore how various stakeholders-ranging from the general public to 

institutional representatives-perceive the challenges and possibilities surrounding natural resource management 

in agri-business contexts. Specifically, it investigates how individuals interpret environmental degradation, their 

awareness of climate change impacts, and their readiness to participate in shaping proactive policies. This 

inquiry is not limited to surface-level opinions; it delves into the deeper attitudes, experiences, and expectations 

that influence behavior and decision-making. By capturing these perspectives, the study seeks to identify gaps in 

current governance structures and propose actionable strategies that promote sustainability and resilience. The 

importance of this research lies in its timely relevance. As ecological pressures mount and agri-businesses face 

increasing scrutiny (12), understanding stakeholder perceptions becomes crucial for designing effective 

interventions (13). The study contributes to bridging the disconnect between public concern and institutional 

response, offering a roadmap for inclusive and ecologically grounded policy formation. It emphasizes that 

sustainable agri-business is not merely a technical challenge but a social and political one, requiring 

collaboration across sectors and communities (14). In doing so, the research highlights the role of ecological 

stewardship as a guiding principle for future development, where economic growth is harmonized with 

environmental care (15). This approach is especially vital in regions where agriculture is both a livelihood and a 

cultural identity, and where resource depletion threatens long-term viability. By foregrounding stakeholder 

voices, the study ensures that policy recommendations are rooted in lived realities, not abstract models. 

Ultimately, it aims to foster a more balanced relationship between nature and commerce-one that supports 

productivity without compromising the planet’s future. 

 

II. Material and Methods 
To capture the complex and varied perspectives on natural resource management and environmental 

resilience, a descriptive research design was adopted. This approach allowed for a detailed examination of 

stakeholder views across different sectors. The study engaged a total of 250 respondents, comprising 150 

individuals from the general public and 100 institutional representatives drawn equally from agriculture, mining, 

irrigation, and local governance. Each institutional sector contributed 25 participants, ensuring balanced 

representation. Data collection was tailored to the nature of each group: semi-structured interview schedules 

were used for the general public, encouraging open-ended responses and contextual depth, while structured 

questionnaires were administered to institutional stakeholders to gather focused insights on policy orientation, 

strategic priorities, and perceived challenges. This dual method ensured a blend of qualitative richness and 

quantitative precision. The data were analyzed using SPSS software, employing regression models to explore 

predictive relationships between awareness and policy readiness, ANOVA to identify significant differences in 

perception across sectors, and chi-square tests to examine associations between demographic factors and 

environmental attitudes. Additionally, thematic coding of qualitative responses was conducted to uncover 

recurring patterns related to ecological concern, climate change experiences, and policy expectations. This 

layered analysis provided a comprehensive understanding of how different groups interpret and respond to 

environmental issues in agri-business settings. The methodology was designed not only to measure attitudes but 
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also to reveal the underlying narratives that shape stakeholder engagement. By integrating statistical rigor with 

narrative depth, the study offers a robust foundation for policy recommendations that are both evidence-based 

and socially grounded. 

 

III. Results and Interpretation 
The findings of this study reveal a multifaceted landscape of environmental awareness, institutional 

readiness, and stakeholder engagement in the context of natural resource management and agri-business 

sustainability. Through a combination of qualitative insights and quantitative analysis, the data highlights the 

urgency of ecological stewardship and the complexity of aligning public perception with policy action. 

Among the general public, 60% of respondents demonstrated a clear understanding of environmental 

degradation. This awareness was reflected in their ability to identify symptoms such as soil erosion, water 

pollution, deforestation, and declining biodiversity. Many participants cited personal experiences with 

deteriorating soil quality and erratic weather patterns, linking these changes to unsustainable agricultural 

practices (16). This perception aligns with national data from the Indian Meteorological Department (2023), 

which reported a 17% increase in extreme weather events over the past decade. These events include unseasonal 

rainfall, prolonged droughts, and heatwaves-all of which have direct implications for agricultural productivity 

and rural livelihoods. In contrast, 76% of institutional authorities—including representatives from agriculture, 

mining, irrigation, and local governance—expressed a belief that environmental degradation is manageable 

within the current framework, provided that appropriate mitigative policies are adopted. This optimism reflects a 

policy-oriented mindset, where technical solutions and regulatory interventions are seen as viable pathways to 

resilience (17). However, this perception also reveals a gap between institutional confidence and grassroots 

concern. While officials emphasize strategic planning, many farmers and community members feel 

overwhelmed by the pace and scale of ecological change. 

The perception of climate change was notably strong across all stakeholder groups. Approximately 

65.4% of respondents reported observable signs of climate disruption, including erratic rainfall, rising 

temperatures, and declining soil fertility. These observations are consistent with recent studies that highlight the 

vulnerability of Indian agriculture to climate variability. For instance, a 2025 study by Srivastava (IJSSER) 

notes that rising temperatures and altered monsoon patterns are already reducing yields of key crops such as 

wheat and rice, while increasing the prevalence of pests and diseases. Farmers in the study expressed concern 

over the unpredictability of seasons, which complicates sowing schedules and reduces the reliability of 

traditional farming calendars. Soil management emerged as a critical issue, particularly among farmers 

practicing intensive agriculture (18). A striking 82% of these farmers acknowledged that the use of synthetic 

fertilizers is damaging soil health, yet they felt there were no viable alternatives. This sense of helplessness is 

compounded by market pressures and limited access to organic inputs. On the other hand, 78% of extension 

officials reported ongoing efforts to educate farmers about integrated farming methods, including composting, 

crop rotation, and the use of biofertilizers. These officials emphasized the importance of balancing productivity 

with ecological care, though they also noted challenges in scaling these practices due to resource constraints and 

resistance to change. 

Irrigation problems were also widely reported. Many respondents highlighted issues such as declining 

groundwater levels, inefficient canal systems, and unequal access to water resources. These concerns were 

particularly acute in regions affected by mining activities, where water contamination and land degradation have 

disrupted traditional farming systems. Institutional stakeholders acknowledged these challenges but pointed to 

infrastructural projects and policy reforms aimed at improving water management. However, the effectiveness 

of these interventions remains uneven, with many farmers still relying on outdated or informal irrigation 

methods. Agri-business challenges were articulated from both farmer and stakeholder perspectives (19). Farmers 

spoke of rising input costs, market volatility, and the pressure to adopt high-yield varieties that often require 

intensive chemical use. Institutional representatives, meanwhile, discussed the need for policy coherence, better 

supply chain integration, and investment in climate-resilient technologies. Both groups agreed on the importance 

of sustainability but differed in their approaches and priorities. 

To analyze these perceptions statistically, an ANOVA test was conducted to examine mean differences 

across stakeholder groups. The results revealed a significant difference in environmental awareness between the 

general public, farmers, and institutional representatives, with a mean score variance of 0.862. This suggests that 

while all groups recognize the importance of natural resource management, their depth of understanding and 

sense of urgency vary considerably. Farmers, for instance, scored higher on experiential awareness, while 

officials scored higher on strategic optimism. A regression model was employed to predict future trends based 

on current stakeholder perceptions. The model indicated that if present practices persist without significant 

intervention, environmental degradation could increase by an additional 17% over the next decade. This 

projection is based on correlations between awareness levels, policy readiness, and ecological indicators. The 

model also highlighted the predictive strength of stakeholder engagement: communities with higher levels of 
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awareness and participation were more likely to support sustainable practices and demand policy reform. The 

chi-square test was used to examine associations between demographic variables and environmental attitudes. 

The test yielded a chi-square value of 23,437 with a p-value of 0.556, suggesting a moderate association 

between stakeholder identity and perception of environmental risk. While the null hypothesis-that there is no 

relationship between current practices and environmental degradation-was statistically challenged, the data 

indicates that perception alone is not sufficient to drive change. Structural barriers, economic constraints, and 

policy gaps must also be addressed. 

Further thematic analysis of qualitative responses revealed recurring concerns about ecological 

imbalance. Many respondents spoke of a “disconnect” between nature and commerce, where economic 

imperatives often override environmental considerations. This sentiment was especially strong among younger 

farmers and community activists, who called for more inclusive and participatory governance. Institutional 

stakeholders acknowledged these concerns but emphasized the need for gradual reform and capacity building. 

The study also uncovered regional variations in perception. Respondents from mining-affected areas were more 

likely to report severe environmental degradation, while those from irrigated zones focused on water scarcity 

and soil salinity. These differences underscore the importance of context-specific interventions and the need for 

localized policy frameworks. 

In terms of policy expectations, stakeholders expressed a desire for greater transparency, accountability, 

and community involvement. Farmers called for subsidies on organic inputs, better access to climate-resilient 

seeds, and training programs on sustainable practices (20). Institutional representatives advocated for integrated 

resource management, cross-sectoral coordination, and investment in green infrastructure. Both groups 

emphasized the importance of education and awareness as foundational elements of ecological resilience. The 

findings of this study contribute to a growing body of literature that highlights the intersection of perception, 

policy, and ecological futures. The climate change poses severe challenges to Indian agriculture, particularly in 

terms of soil degradation, water scarcity, and reduced crop productivity (21). Their research supports the view 

that adaptation strategies—such as biochar application, advanced water management, and crop diversification-

are essential for building resilience (22). 

 

IV. Discussion 
The results of this study reveal a layered and often contrasting set of perceptions regarding 

environmental degradation and natural resource management in agri-business contexts. The general public, 

particularly farmers, demonstrated a high level of experiential awareness-60% clearly recognized the signs of 

environmental decline, including soil erosion, water pollution, and biodiversity loss. This awareness is grounded 

in lived experience, as farmers directly observe the consequences of intensive agricultural practices (23). 

However, their sense of helplessness is striking: 82% of intensive farmers reported that they see no viable 

alternative to synthetic fertilizers, despite acknowledging their harmful effects. This points to a critical gap—not 

in awareness, but in access to sustainable options and institutional support. 

Institutional stakeholders, on the other hand, showed a more optimistic stance. While 76% 

acknowledged environmental degradation, they believed it could be managed through policy interventions. 

Extension officials, for example, reported that 78% of their efforts are focused on educating farmers about 

integrated farming techniques. This suggests that institutional actors are aware of the problem and are 

attempting to address it, but the disconnect between policy and practice remains. Farmers are not always able to 

implement these recommendations due to financial constraints, lack of infrastructure, or market pressures (24). 

Climate change perceptions were consistent across groups, with 65.4% of respondents reporting 

observable shifts in rainfall patterns, temperature, and soil fertility. These findings align with national data from 

the Indian Meteorological Department (2023), which recorded a 17% rise in extreme weather events over the 

past decade. The regression model used in this study predicts that without significant intervention, 

environmental degradation could increase by another 17% in the coming decade. This projection highlights the 

urgency of adopting mitigation strategies that are both scalable and context-sensitive. 

Statistical analysis further revealed significant differences in perception across stakeholder groups. The 

ANOVA test showed a mean score variance of 0.862, indicating that while all groups recognize environmental 

risks, their interpretations and responses differ. The chi-square test (value: 23,437; p-value: 0.556) suggests a 

moderate association between stakeholder identity and environmental attitudes, challenging the null hypothesis 

and reinforcing the need for targeted interventions. 

Mitigation strategies must address both technical and social dimensions (25). On the technical side, 

promoting integrated farming systems, organic inputs, and water-efficient irrigation methods can reduce 

ecological stress (26). These practices should be supported by subsidies, training programs, and access to 

markets that reward sustainable produce. On the social side, building trust between institutions and communities 

is essential. Participatory governance, where farmers are involved in policy design and implementation, can 

enhance compliance and innovation. 
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Furthermore, localized solutions must be prioritized. Regions affected by mining require rehabilitation 

efforts and stricter environmental regulation (27). Irrigated zones need investment in water-saving technologies 

and equitable distribution systems. Climate-resilient crop varieties and agroforestry models can offer long-term 

stability (28). The study highlights a pressing need for integrated, inclusive, and adaptive approaches to natural 

resource management in agri-business. Bridging the gap between perception and policy, and between awareness 

and action, is key to building ecological resilience and securing agricultural futures. 

 

V. Conclusion 
This study underscores the urgent need for sustainable natural resource management in agri-business, 

highlighting the diverse perceptions of stakeholders and the gaps between awareness and action. While the 

general public-especially farmers-express deep concern over environmental degradation and climate change, 

institutional stakeholders maintain cautious optimism, believing in the potential of policy-driven solutions. 

Statistical analysis confirms significant differences in perception and reveals predictive risks if current practices 

persist. The findings emphasize that ecological resilience cannot be achieved through technical fixes alone; it 

requires inclusive governance, localized interventions, and a shared commitment to stewardship. By integrating 

experiential insights with empirical data, this research offers a roadmap for balancing agricultural productivity 

with environmental care. Moving forward, empowering communities, reforming policies, and fostering 

collaboration across sectors will be essential to securing ecological futures and ensuring that agri-business 

evolves within a sustainable and resilient framework. 
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