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The battle for coexistence: assessing the effectiveness of farmer and government measures against wildlife conflict in kannur
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ABSTRACT 

	[bookmark: _Hlk215774165]Aims: the present study aims to assess the effectiveness of mitigation strategies adopted by both farmers and government institutions regarding Human-Wildlife Conflict (HWC) in the agricultural sector of Kannur district.
Methodology: A total of 150 farmers (75 each from the Aralam Farm and Kottiyoor Range) who had experienced economic losses due to HWC were surveyed using a semi-structured interview schedule.
Results: The study found that the most effective farmer-led strategies were scare devices (lights, sounds, and firecrackers) and physical barriers. The most effective government interventions were rated as physical prevention and rapid response mechanisms. Despite various mitigation efforts, their success is constrained by the adaptive behaviour of wildlife.
Conclusion: The study highlights the urgent need for a more scientific, transparent, and farmer-centric compensation framework to mitigate the socioeconomic burden of HWC and promote sustainable coexistence between humans and wildlife.
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[bookmark: _Hlk215775819]1. INTRODUCTION 

The World-Wide Fund for Nature defines human-wildlife conflict (HWC) as "any interaction between humans and wildlife that results in negative impacts on the human social, economic or cultural life, on the conservation of wildlife populations, or the environment" (WWF, 2005). In Kerala, reports of Human-Wildlife Conflict (HWC) events are increasing. Frequent encounters with wildlife have the greatest impact on agrarian households residing at the edges of forests (Hridya and Meena, 2024). 8017 human-wildlife conflict occurrences were recorded in Kerala between 2020 and 2021, according to the Forest Statistics (Kerala Forest Department) of 2021. Additionally, between 2020 and 2021, Kerala suffered an economic loss of 1044.82 lakh rupees due to human-animal conflicts, and 88 human deaths were recorded in the state. According to the "Kerala Rules for Payment of compensation to victims of wild animals 1980," the Kerala Forest Department compensates victims of attacks by wild animals. The victims received a total of ₹1044.82 lakhs during 2020–2021. During this time, crop destruction and property loss were most common in the Northern Circle and Kannur Division. Kerala became the first state in the nation to designate man-animal conflict a state-specific catastrophe in response to several animal attack deaths and growing outrage over them (The Indian Express, 2024). This persistent economic threat, coupled with the noted institutional inadequacy of financial mitigation tools like compensation schemes (which were rated as the least effective government measure), underscores the critical importance of effective, on-the-ground interventions. This section, therefore, moves beyond damage assessment to evaluate the strategic and practical success of both grassroots and institutional interventions. The evaluation encompasses both the low-cost, traditional methods employed by farmers (such as scare devices and physical barriers) and the high-cost, infrastructural measures implemented by government agencies (including Elephant Proof Trenches and Solar Power Fences). By assessing the perceived effectiveness of these measures against the backdrop of rising conflict, the study aims to identify intervention strategies that are not only technologically sound but also economically feasible and operationally sustainable for the local community.

2. material and methods 

The Kannur district in Kerala was the center of the exploratory study design utilized to evaluate the efficacy of mitigating strategies. The most damaged regions of the Kottiyoor forest range and the Aralam farm tribal rehabilitation area were purposively chosen. And 75 farmers from each area were randomly selected. Using a semi-structured interview schedule, primary data was gathered from 150 farmers who had suffered financial losses as a result of HWC. The Kerala Forest department and other pertinent forest offices provided secondary institutional data. On a five-point scale (1 to 5), farmers evaluated the efficacy of the several mitigation strategies they had used. Additionally, their opinions on the key elements impacting the scheme selection were recorded. The index method was used in the core analysis to transform these ordinal ranks into a percentage-based score (0 to 100), classifying effectiveness into ranges like highly effective (85.00–100.00), effective (75.00–84.99), moderately effective (60.00–74.99), ineffective (40.00–59.99), and highly ineffective (0.00–39.99).

3. results and discussion

3.1 Effectiveness of farmer-adopted mitigation measures

Farmer-adopted measures generally comprised low-cost, immediate deterrents. The effectiveness scores, interpreted using the established index ranges, revealed a paradox: high initial satisfaction often masked long-term ecological and human sustainability issues.

Table 1 Effectiveness of farmer-adopted mitigation measures 

	Statement
	Mean (xˉ)
	SD (σ)
	Index
	Interpretation

	[bookmark: _Hlk213753601]Using scare devices (firecrackers, noise, lights) has been helpful.
	4.57
	0.73
	89.25
	Highly effective

	[bookmark: _Hlk213753654]Installing fences (electric/barbed/net) has reduced crop damage.
	4.4
	1.05
	85
	Highly effective

	Creating buffer zones using boundary trenches has been useful.
	3.85
	0.82
	71.25
	Moderately effective

	Use of bio-repellents or organic deterrents is effective.
	3.71
	0.96
	67.75
	Moderately effective

	Planting buffer crops or non-palatable species has been successful.
	3.69
	0.91
	67.25
	Moderately effective

	Forming farmer groups to monitor wildlife activity has helped.
	2.99
	1.02
	49.75
	Ineffective

	[bookmark: _Hlk213753684]Changing cropping pattern has reduced risk of wildlife raids.
	2.86
	0.91
	46.5
	Ineffective

	Guarding the field during night hours is effective.
	2.41
	0.83
	35.25
	Highly ineffective 


Source: Primary data
The most highly rated strategy was Using scare devices (Index 89.25), reflecting the instantaneous psychological comfort and short-term displacement they provide. However, this high consensus is deceptive, as animals quickly habituate to non-threatening stimuli, making the deterrence temporary. Similarly, installing fences (Index 85.00) was rated highly but exhibited the largest Standard Deviation (1.05), indicating wildly inconsistent real-world success due to poor maintenance and inconsistent funding. Conversely, Guarding the field during night hours (Index 35.25) was strongly condemned as Highly Ineffective. This critically low score confirmed the method's operational unsustainability, which causes severe sleep deprivation and human depletion, regardless of short-term success against animals. This confirmed that changing cropping patterns (Index 46.50) and other low-impact measures are generally perceived as Neutral or Ineffective, mainly due to the high opportunity cost they impose on the farm's fundamental economic structure.

3.2 Effectiveness of different government and institutional mitigation measures

Table 2 Effectiveness of different government and institutional mitigation measures

	Statement
	Mean (xˉ)
	SD (σ)
	Index 
	Interpretation

	[bookmark: _Hlk213753789]Installation of solar-powered fencing by govt. Schemes
	4.88
	0.47
	97
	Highly effective

	Installation of elephant proof trenches by govt. Schemes
	4.84
	0.52
	96
	Highly effective

	Installation of Crash guard rope fences by govt. Schemes
	4.73
	0.56
	93.25
	Highly effective

	Installation of elephant proof walls by govt. Schemes
	4.64
	0.53
	91
	Highly effective

	Deployment of rapid response teams for conflict zones
	4.63
	0.62
	90.75
	Highly effective

	Timely wildlife rescue/intervention by Forest Department
	4.06
	0.73
	76.5
	Effective

	Translocation of problematic animal
	4.04
	0.59
	76
	Effective

	Awareness and training programs for HWC mitigation
	4.03
	0.61
	75.75
	Effective

	Support for eco-tourism and alternative livelihoods
	4.02
	0.72
	75.5
	Effective

	Subsidies for fencing or protective structures
	3.9
	0.9
	72.5
	Moderately effective

	Use of mobile alerts or community whatsapp groups helps in prevention.
	3.95
	0.63
	73.75
	Moderately effective

	Mobile-based wildlife alert systems by Forest Department
	3.44
	0.87
	61
	Moderately effective

	Insurance schemes for crop and livestock loss
	3.38
	0.9
	59.5
	Ineffective

	Radio collaring elephants and early warning
	3.01
	0.97
	50.25
	Ineffective

	Use of drones for scaring
	2.89
	0.83
	47.25
	Ineffective

	[bookmark: _Hlk213753840]Government compensation for wildlife-induced crop loss
	2.14
	0.69
	28.5
	Highly Ineffective


Source: Primary data

Physical and crisis-management interventions received the highest support: solar-powered fencing (index 97.00) and elephant proof trenches (index 96.00) were deemed highly effective, as they act as essential psychological deterrents. The deployment of rapid response teams (index 90.75) was similarly valued for managing crises and maintaining vital community trust and safety perceptions.The lowest score across all categories was assigned to government compensation for wildlife-induced crop loss (index 28.50). This rating confirms a systemic institutional failure; farmers express severe dissatisfaction because payments are typically inadequate (covering only a fraction of the actual loss) and delayed, with non-transparent and cumbersome claiming processes. This inefficiency in financial mitigation directly undermines community tolerance towards wildlife. Likewise, insurance schemes (index 59.50) were rated only as ineffective/neutral, failing to provide the risk transference value they conceptually offer, largely due to poor implementation and low participation.

3.3 Most important factors

The factors prioritized by farmers underscore a demand for practical, economically viable solutions that include accountability for inevitable losses.

[bookmark: _Hlk213754064]Table 3 Most important factors when choosing a conflict mitigation scheme 
	Statement
	Index
	Interpretation

	Low startup cost
	98.25
	Highest Importance

	Proven effectiveness
	97.75
	Highest Importance

	Fair level of compensation
	93.25
	Highest Importance

	Low labour effort
	93.00
	Highest Importance


Source: Primary data
The extreme priority given to Low startup cost (Index 98.25) and Proven effectiveness (Index 97.75) confirms that financial barriers and technical unreliability are the two primary obstacles to adoption. Crucially, the high value placed on a Fair level of compensation (Index 93.25) stands in sharp contrast to the low effectiveness of the current compensation system (Index 28.50). This signals a strong, unmet demand for reform, emphasizing that equitable financial management of losses is non-negotiable for long-term HWC coexistence efforts.

3.4 Economic Assessment of Mitigation Efforts

The table provides a strong consensus among farmers that human-wildlife conflict (hwc) poses a chronic, worsening, and financially unsustainable burden on their livelihoods, despite current mitigation and compensation efforts. The results are highly polarized, with extreme agreement on the severity of the loss contrasted sharply by extreme dissatisfaction with the methods used to manage that loss.

Table 4 Economic Assessment of Mitigation 

	Statement
	Mean 
	SD 
	Index 
	Interpretation

	Wildlife conflict has caused significant annual income loss.
	4.95
	0.81
	98.75
	Very Positive / Highest (Extreme Loss Perception)

	Losses due to wildlife conflict are less now compared to five years ago.
	1.34
	0.82
	8.5
	Very Negative / Least (Losses are Worse/Chronic)

	The mitigation strategies I adopted have helped reduce my financial losses.
	2.1
	0.84
	27.5
	Negative / Low Importance

	Income stability has improved after adopting government-advised measures.
	2.51
	1.14
	37.75
	Negative / Low Importance

	Government compensation received has been adequate compared to the actual loss.
	2.14
	0.69
	28.5
	Negative / Low Importance

	Investment in mitigation measures (e.g., fencing, guards, repellents) is financially worthwhile.
	2.18
	0.68
	29.5
	Negative / Low Importance

	Cost of installing and maintaining fences or repellents is affordable for small/marginal farmers.
	1.83
	0.58
	20.75
	Negative / Low Importance (Approaching Very Negative)


Source: Primary data
The economic assessment of mitigation efforts reveals a profound and chronic financial crisis for farmers, despite current strategies. Farmers reported near-universal agreement that wildlife conflict has caused significant annual income loss (Index 98.75), indicating an extreme and worsening perception of financial danger, as they also strongly disagreed that losses due to wildlife conflict are less now compared to five years ago (Index 8.50). This chronic threat is exacerbated by the highly prohibitive cost of self-defense, with the affordability of mitigation measures for small/marginal farmers receiving a critically low score (Index 20.75). Compounding this financial barrier is a deep lack of faith in support mechanisms: farmers strongly disagreed that their own investment in mitigation measures... is financially worthwhile (Index 29.50) or that the Government compensation received has been adequate compared to the actual loss (Index 28.50). This collective negative perception confirms that financial mitigation tools are institutionally ineffective and actively undermine long-term stability.

4. Conclusion

The conclusion regarding the effectiveness of Human-Wildlife Conflict (HWC) mitigation measures reveals a critical disparity between technical effectiveness and practical, long-term sustainability, primarily driven by economic and institutional factors. The most effective measures, as rated by farmers, were the large-scale physical barriers and rapid response mechanisms implemented by the government. Solar-Powered Fencing (Index 97.00) and Elephant Proof Trenches (Index 96.00) were highly valued as psychological deterrents and physical barriers, with the Deployment of rapid response teams (Index 90.75) also rated highly for crisis management. Conversely, low-cost farmer-adopted strategies relying on intense human effort, such as Guarding the field during night hours (Index 35.25), were condemned as highly ineffective due to their operational unsustainability. The major constraint to achieving sustainable coexistence is the failure of financial support systems. Government compensation for wildlife-induced crop loss received the lowest score (Index 28.50) across the entire study, confirming a systemic institutional failure. This compensation is often reported as inadequate and delayed, actively undermining community tolerance towards wildlife. Farmers' priorities confirmed that the decision to adopt any mitigation scheme is overwhelmingly driven by economic necessity. The most crucial factors were Low startup cost (Index 98.25) and Proven effectiveness (Index 97.75), highlighting that high initial costs make effective self-defence prohibitively expensive for marginalized farmers. The high value placed on a Fair level of compensation (Index 93.25), which sharply contradicts the current system's abysmal performance (Index 28.50), signals a clear, unmet demand for equitable financial support as a necessary step for maintaining social tolerance. In essence, while effective technologies and crisis teams exist, their success is constrained by poor institutional support and the adaptive behaviour of wildlife. Addressing the financial failure of the compensation scheme and ensuring sustained maintenance of physical barriers are non-negotiable prerequisites for moving from conflict management to sustainable coexistence in the Kannur District.

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 

Author(s) hereby declares that no generative AI technologies such as large language models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of manuscripts.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.

References

[bookmark: _Hlk173404684]Desai, A. A., & Baskaran, N. (1996). Impact of human activities of the ranging behaviour of elephants in the Nilgiri biosphere reserve, South India. Journal of The Bombay Natural History Society, 93, 559-569. https://www.biodiversitylibrary.org/item/152232

GOK [Government of Kerala]. (2023). Agricultural Statistics 2021–2022. https://www.ecostat.kerala.gov.in/storage/publications/664.pdf

Government of Kerala. (2023). Forest Statistics 2021. https://forest.kerala.gov.in/index.php/downloads/2015-07-09-12-10-50/2017-04-18-10-15-40.

Hridya, S., & Meena, H. R. (2024). Human–Wildlife Conflict Management in the Farms of Kerala. Kerala Karshakan, 11(10), 31-33. https://www.researchgate.net/publication/385000000_Human-Wildlife_Conflict_Management_in_the_Farms_of_Kerala

Philip, S. (2024, March 8). Kerala declares man-animal conflict a state-specific disaster: What changes with this?. The Indian Express. https://indianexpress.com/article/explained/explained-climate/kerala-man-animal-conflict-state-specific-disaster-what-changes-9200030/

[bookmark: _Hlk164324837]Sukumar, R. (1991). The management of large mammals in relation to male strategies and conflict with people. Biological Conservation, 55, 93-102. https://doi.org/10.1016/0006-3207(91)90007-V

Sulistiyono, N., Marsudi, S., Ahda, M., Asmanijar, W., Tobing, G. L., & Zahirah, A. (2023). Economic Loss Value of Human-wildlife Conflict at the Management Section of National Park (MSNP) VI Besitang, Gunung Leuser National Park (GLNP). IOP Conference Series: Earth and Environmental Science. https://doi.org/10.1088/1755-1315/1188/1/012011

Unniravisankar, P., Sekhar, C., Das, K., Vidhyavathi, A., Vijayabhama, M., & Baranidharan, K. (2023). Farmer's Perception and Willingness to Pay for Mitigating Man-Animal Conflicts in Coimbatore Forest Circle. Asian Journal of Agricultural Extension, Economics & Sociology, 41(9), 11-23. https://doi.org/10.9734/ajaees/2023/v41i92009

Veeramani, A., Jayson, E. A., & Easa, P. S. (1996). Man - Wildlife Conflict : Cattle Lifting and Human Casualties in Kerala. Indian Forester, 122(10), 897–902. https://doi.org/10.36808/if/1996/v122i10/6544




WWF. (2006). Human Wildlife Conflict Manual. https://wwf.panda.org/wwf_news/?84540/Human-Wildlife-Conflict-Manual	


