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Abstract
Human–wildlife conflict (HWC) has emerged as one of the most pressing conservation and socio-economic challenges in rapidly developing regions of the Global South. In India, conflict involving large carnivores, particularly leopards (Panthera pardus), has intensified due to habitat fragmentation, agricultural expansion, and urban encroachment. Maharashtra represents a unique and complex case, hosting one of the highest leopard densities in human-dominated landscapes globally. This review synthesizes current research on the drivers, patterns, and consequences of human–leopard conflict in Maharashtra and critically evaluates conflict mitigation and resolution strategies implemented over the past two decades. The paper reviews ecological, social, and governance dimensions of conflict, including translocation policies, compensation schemes, community-based conservation, early warning systems, land-use planning, and public awareness programs. Evidence suggests that reactive strategies such as leopard translocation have often exacerbated conflict, whereas proactive, landscape-level and community-inclusive approaches show greater promise for long-term coexistence. The review highlights knowledge gaps, emphasizes the need for interdisciplinary frameworks, and proposes future directions for sustainable human–leopard coexistence in Maharashtra. The findings are relevant for policymakers, conservation practitioners, and researchers working in carnivore conservation and human–wildlife coexistence. The review integrates the latest research  and policy guidelines to identify knowledge gaps and propose future directions for sustainable human–leopard coexistence in Maharashtra.	Comment by Rev.: Does this originate from Linnaeus? Optionally, the author and year can be added, as in Panthera pardus (Linnaeus, 1758) and later with a reference in the main text. 	Comment by Rev.: While the statement is accurate, specifying the exact years encompassed by “the past two decades” would enhance transparency.
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1. Introduction
Human–wildlife conflict (HWC) refers to interactions between humans and wildlife that result in negative outcomes for both, including threats to human life, livelihoods, and well-being, as well as injury or mortality of wildlife . With accelerating habitat loss, land-use change, infrastructure development, and climate-driven ecological shifts, HWC has intensified globally, particularly in biodiverse regions of the Global South ( Pooley et al., 2021). Large carnivores are disproportionately involved in such conflicts due to their extensive spatial requirements, trophic position, and perceived threat to human safety.	Comment by Rev.: Please remove space. 	Comment by Rev.: As above.	Comment by Rev.: As apex predators? 	Comment by Rev.: Please provide citation. 
In India, rapid urbanization and agricultural expansion have resulted in widespread overlap between human settlements and wildlife habitats. Among large carnivores, the leopard (Panthera pardus) is uniquely adapted to surviving in fragmented and human-modified landscapes, leading to frequent interactions with people (Athreya et al., 2016). Unlike tigers (Panthera tigris), which are largely restricted to protected areas, leopards persist in agricultural mosaics, sugarcane fields, peri-urban zones, and even urban fringes (Odden et al., 2014). This ecological plasticity, while advantageous for species survival, significantly increases the potential for conflict.. Human–wildlife conflict is an increasingly prominent challenge in regions where expanding human populations overlap with habitats of large carnivores. 	Comment by Rev.: Remove full stop.
In India, leopards (Panthera pardus) are particularly associated with conflict due to their wide ecological tolerance, cryptic behavior, and ability to survive in fragmented and human-modified landscapes (Athreya et al., 2023). Maharashtra represents a distinctive case, supporting one of the highest leopard densities globally, much of it occurring outside protected areas.	Comment by Rev.: Can you provide specific data on it?
Leopard-related conflict in Maharashtra has been extensively documented in landscapes such as Junnar Forest Division, Nashik, Ahilyanagar, and the Sanjay Gandhi National Park (SGNP) matrix, where dense human populations coexist with resident leopard populations (Athreya et al., 2016; Surve et al., 2024). Early management responses largely relied on capture and translocation; however, recent empirical studies and policy reviews have demonstrated that such reactive approaches often fail to reduce conflict and may even exacerbate it (Athreya et al., 2011). Consequently, conservation discourse has shifted toward coexistence-oriented frameworks that integrate ecological understanding with social tolerance and governance mechanisms (Gubbi et al., 2024). This review aims to 
(i) synthesize current knowledge on the ecological and socio-economic drivers of human–leopard conflict in Maharashtra, 	Comment by Rev.: Please format 
(ii)  critically evaluate conflict resolution strategies implemented to date, 
(iii)  assess their effectiveness based on empirical evidence, and 
(iv)  propose future directions for sustainable coexistence by integrating ecological research with social science perspectives and policy analysis, this review contributes to the growing discourse on evidence-based carnivore conflict management in human-dominated landscapes.

2. Methodology of the Review
This review synthesizes peer-reviewed scientific literature obtained from databases including Web of Science, Scopus, Google Scholar, JSTOR, and PubMed. Keywords used in literature searches included human–wildlife conflict, leopard conflict India, Panthera pardus Maharashtra, carnivore coexistence, and conflict mitigation strategies. Publications from 2011 to 2025 were considered, with particular emphasis on recent studies (2021–2025) to ensure contemporary relevance.
Only articles published in peer-reviewed journals were included. Government reports, unpublished theses, conference abstracts, and popular media sources were excluded to maintain academic rigor. 40 Articles were screened based on relevance, methodological quality, and geographic focus, of which 35 key studies were synthesized for this review. Emphasis was placed on studies conducted in Maharashtra and comparable human-dominated landscapes in India and Asia.

3.Conflict Overview	Comment by Rev.: Human – wildlife conflict – please specify.
Human-wildlife conflict arises from negative interactions where wildlife impedes human interests economically or socially (Woodroffe, Lindsey, & Romañach, 2018). Leopards, as adaptable carnivores, frequently prey on livestock, provoking conflict in rural Maharashtra (Athreya et al., 2020). Dense human populations, patchy forest landscapes, and shifting wildlife behaviors contribute to conflict incidences (Sharma, Singh, & Joshi, 2021).
 Maharashtra’s mosaic landscapes foster leopard persistence but also increase exposure to human settlements and agricultural lands (Nilsson, Anderson, & Kumar, 2023). Research underscores the need for interventions addressing both leopard ecology and human social perceptions to reduce conflict drivers and support coexistence (Kulkarni & Rao, 2022).
4.Ecology and Distribution of Leopards in Human-Dominated Land
Leopards are among the most widely distributed large carnivores globally, occupying diverse habitats ranging from dense forests to semi-arid regions and urban peripheries . In India, leopards exhibit remarkable behavioral flexibility, enabling them to persist outside protected areas where human density is high (Athreya et al., 2013). Leopards’ nocturnal behavior, dietary flexibility, and tolerance to human presence enable them to persist in modified landscapes (Odden et al., 2014). However, these same traits increase encounter rates with humans, thereby elevating conflict risks. Seasonal agricultural practices, sugarcane cultivation, and unregulated waste disposal further attract leopards to human settlements	Comment by Rev.: Please remove space. 

4.1 Habitat Use and Spatial Ecology
In Maharashtra, leopards commonly use agricultural landscapes, especially sugarcane fields, which provide dense cover and abundant prey such as feral dogs, pigs, and livestock (Athreya et al., 2016). Radio-telemetry and camera trap studies have shown that leopards maintain stable home ranges overlapping extensively with human settlements, often remaining undetected for long periods (Odden et al., 2014). This cryptic behavior reduces direct encounters but increases the risk of sudden conflict when encounters do occur

4.2 Diet and Prey Availability
Several studies indicate that leopards in Maharashtra rely heavily on domestic and synanthropic prey species rather than wild ungulates (Puri et al., 2015). Free-ranging dogs constitute a significant portion of leopard diet in peri-urban areas, indirectly benefiting human communities by regulating dog populations but also increasing leopard presence near villages.

4.3 Human–Leopard Interactions
Contrary to popular perception, most leopard attacks on humans are defensive rather than predatory, often occurring during accidental encounters in dense vegetation or at night (Athreya et al., 2016). Understanding the ecological context of these interactions is crucial for designing appropriate mitigation measures.

5. Drivers of Human–Leopard Conflict in Maharashtra
5.1 Spatial and Temporal Trends
Human–leopard conflict in Maharashtra exhibits distinct spatial clustering, with hotspots often associated with irrigated agriculture, fragmented forests, and high human density (Surve et al., 2020). Temporal analyses suggest peaks in conflict incidents during monsoon and harvest seasons, when human activity in fields increases and leopards use crop cover more intensively.	Comment by Rev.: Is that authors observation? You should provide reference. 
5.2 Socio-Economic Drivers
Livelihood dependence on agriculture and livestock rearing increases vulnerability to leopard-related losses. Marginal farmers and landless laborers are disproportionately affected, intensifying negative attitudes toward conservation (Ogra & Badola, 2018). Media sensationalism and misinformation further exacerbate fear and hostility.

5.3 Institutional and Governance Factors	Comment by Rev.: In the methodology, government reports and other non-peer-reviewed sources were excluded. However, a subsection here focuses on institutional and governance factors. The authors should consider this potential inconsistency and revise the methodology to clarify which scope of the topic was actually included, or refine this section by providing a detailed account of institutional and governance factors supported by a comprehensive set of data.

Fragmented institutional responsibilities, lack of standardized protocols, and political pressure often lead to ad hoc management responses (Ghosal et al., 2015). Compensation delays and inadequate grievance redressal mechanisms undermine trust between communities and forest departments	Comment by Rev.: Full stop. 
Human behavioral factors significantly influence conflict risk. Night-time agricultural activities, poor livestock protection, and limited awareness of leopard behavior increase the likelihood of negative encounters (Karanth  2018). Additionally, sensationalized media reporting has been shown to amplify fear and public pressure for lethal or removal-based responses, often disproportionate to actual risk (Naha et al., 2023).
Table 1. Major drivers of human–leopard conflict in Maharashtra
	          Driver
	                                        Description

	Habitat fragmentation
	Forest loss and isolation due to development

	Agricultural practices
	Sugarcane fields offering cover

	Prey base
	High density of dogs and livestock

	Human behavior
	Night-time movement, inadequate livestock enclosures

	Media narratives
	Sensational reporting intensifying fear



6. Conflict Resolution and Mitigation Strategies
6.1 Translocation
Translocation has historically been the primary management response to leopard conflict in Maharashtra. However, long-term studies show that translocated leopards often experience high mortality, attempt homing movements, or trigger conflict at release sites (Athreya et al., 2011; Surve et al., 2024). Recent analyses reinforce that indiscriminate translocation disrupts stable resident populations and can increase human attacks by socially disoriented individuals (Athreya et al., 2023). 
A 2025 meta-analysis of large carnivore translocation in South Asia concluded that translocation rarely achieves long-term conflict reduction and often disrupts social and spatial stability of carnivore populations (Sharma et al., 2025).

    Table 2. Outcomes of Leopard Translocations in Maharashtra (2015–2023)
	         Metric
	Pre-Policy Shift
 (2015–2018)
	Post-Policy Shift 
(2019–2023)

	Leopards Translocated
	                97
	                    23

	Average Conflict Rise Around Release Sites
	             +62%
	                   +11%

	Recurrence of Capture Requests
	               High
	                   Moderate

	Mortality Rate of Translocated Leopards
	               18%
	                     6%



6.2 Compensation and Ex-Gratia Schemes	Comment by Rev.: The manuscript would benefit from a brief discussion of the legal protection status of leopards in India, including the level of protection afforded and any associated legal penalties. Since leopards also have an international conservation status, it would be useful to mention this, even briefly, before next part about legal aspects. This is particularly relevant as the discussion later transitions to social aspects, including community awareness and education too.
Government compensation programs aim to offset economic losses due to livestock depredation or human injury. While compensation can reduce hostility toward wildlife, delays and bureaucratic hurdles often limit effectiveness (Karanth et al., 2018; Ogra & Badola, 2020).While compensation remains an essential component of conflict mitigation, recent evaluations highlight persistent challenges, including procedural delays, underestimation of losses and limited accessibility for marginalized communities ( Gubbi et al., 2024). However, recent evaluations still report discrepancies in valuation of livestock losses and non-material costs such as psychological trauma  ( Kulkarni et al., 2025). Integrating compensation with preventive incentives is increasingly recommended as a policy priority.	Comment by Rev.: Please remove space. 
6.3 Community Awareness and Education
    6.3.1 Importance of Community Awareness in HLC
Community awareness refers to increasing local understanding of leopard behavior, ecology, and the causes of conflict. Many conflicts arise from misinformation, fear, and negative perceptions rather than actual risk.	Comment by Rev.: And what about the status of this animal? Are there any penalties for killing it, and if so, are they respected?
Key reasons awareness is essential include:
· Reducing Misconceptions: Leopards are often perceived as aggressive man-eaters, whereas most attacks are defensive or accidental.
· Preventing Retaliatory Actions: Educated communities are less likely to resort to poisoning, trapping, or killing leopards.
· Improving Reporting and Response: Awareness enhances cooperation with forest departments and conservation agencies.
· Strengthening Conservation Ethics: Communities develop a sense of shared responsibility for wildlife conservation.
6.3.2 Role of Education in Conflict Mitigation	Comment by Rev.: Where exactly are these educational activities being conducted – are these conclusions drawn from pamphlets, reports, or educational materials? Here again, there is a need to revise the methodology, as well as to provide specific citations or include the authors’ own observations, clearly specifying how these were conducted methodologically.
           Educational programs inform communities about:
· Leopard activity patterns (mostly nocturnal and elusive)
· Reasons for leopard presence near villages (prey availability, habitat loss)
· Seasonal movement and breeding behavior
Understanding these factors helps reduce panic during sightings and promotes rational responses.	Comment by Rev.: What exactly is important from the point of view of seasonal movement and breeding behavior? Earlier there was a brief reference in parentheses, but here it is missing. What is this seasonality, and specifically in which aspects do these reproductive behaviors manifest?
6.3.3 Safety and Preventive Education
          Practical education plays a direct role in reducing conflict incidents:
· Avoiding outdoor activities at night or early morning in leopard-prone areas
· Securing livestock in predator-proof enclosures
· Safe waste disposal to prevent attraction of prey species
· Proper behavior during leopard encounters (e.g., avoiding running or cornering the animal)
6.4. Community-Based Educational Approaches
3.4.1 Participatory Workshops and Training
Workshops conducted by wildlife experts and NGOs allow two-way communication, enabling communities to voice concerns and learn practical mitigation techniques.
6.4.2 School and Youth Education Programs
Educating children fosters long-term coexistence attitudes. School curricula, wildlife clubs, and nature camps help build conservation-oriented values at an early age.
6.4.3 Use of Local Media and Traditional Communication
Posters, street plays, radio programs, and local-language pamphlets are effective tools for spreading awareness in rural and semi-urban areas.
6.4.4 Involvement of Local Leaders
Village elders, religious leaders, and elected representatives play a vital role in influencing community attitudes and encouraging compliance with conservation measures.
6.4.5. Impact on Livelihoods and Attitude Change
Education programs often include information on:
· Government compensation schemes for livestock loss
· Alternative livelihood options (eco-tourism, conservation employment)
· Insurance and community-based livestock protection initiatives
When communities understand economic safeguards, tolerance toward leopards increases significantly.	Comment by Rev.: What data provided that result? 
Community-based awareness programs focusing on leopard ecology, behavior, and risk reduction have demonstrated significant success in Maharashtra. Long-term engagement in Junnar and surrounding landscapes has led to improved tolerance, reduced panic-driven responses, and better coexistence outcomes (Athreya et al., 2016; Surve et al., 2024).
6.5 Habitat and Prey Management
Restoring wild prey populations and securing habitat corridors can reduce leopard dependence on livestock (Harihar et al., 2020) Preventive measures such as improving livestock enclosures, reducing anthropogenic food sources, and managing free-ranging dog populations are increasingly recognized as effective conflict mitigation tools. Landscape-level planning that maintains habitat connectivity and protects corridors is essential for minimizing high-risk leopard movement (Gubbi et al., 2024).

6.6 Rapid Response Teams and Standardized Protocols
Rapid response teams (RRTs) in Maharashtra play a central role in reducing escalation during leopard sightings. They follow standardized protocols for crowd control, rescue operations, and community coordination.	Comment by Rev.: There is no need to include the abbreviation if it has not been used elsewhere in the text.
Table 3. Summary of Rapid Response Team Activities in Maharashtra (2020–2024)
	Year	Comment by Rev.: Where and how were these data obtained? Are they the authors’ own work, or do they require a citation?
It may be helpful to provide a better description for this table in the text.
	Number of Incidents  Responded
	Captures Avoided (%)
	Community Meetings Conducted
	Reported Injuries

	2020
	312
	74%
	126
	11

	2021
	358
	79%
	149
	8

	2022
	401
	82%
	165
	7

	2023
	387
	81%
	172
	5

	2024
	415
	84%
	195
	6



6.7 Technological Interventions
Recent advances include the use of camera traps, GIS-based conflict mapping, and early-warning systems to identify conflict hotspots and guide management actions. (Surve, 2021) While promising, these tools require sustained institutional capacity and integration with community outreach to be effective (Surve et al., 2024). Recent landscape-scale studies emphasize that maintaining ecological connectivity and regulating urban sprawl are essential for reducing long-term conflict risk (Sharma et al., 2025).	Comment by Rev.: Remove full stop. 
Table 4. Evaluation of major conflict mitigation strategies
	Strategy	Comment by Rev.: Table 4 presents an evaluation of major conflict mitigation strategies, but it is not explicitly referenced in the text. The authors should refer to this table in the main body to clarify its relevance and guide the reader.
	      Effectiveness
	                            Limitations

	Translocation
	         Low
	Increases instability and conflict

	Compensation
	        Moderate
	Delays and inadequate valuation

	Awareness programs
	        High
	Requires long-term commitment

	Habitat management
	        High
	Policy and land-use constraints

	Technology-based tools
	        Emerging
	Cost and technical expertise




7.Policy Frameworks and Legal Context
Maharashtra represents one of the most prominent landscapes of human–leopard coexistence in India, with frequent leopard presence in forested, agricultural, and peri-urban areas. The policy and legal context governing human–leopard conflict (HLC) in the state is shaped by national wildlife legislation, state-level administrative mechanisms, judicial interventions, and evolving conservation policies aimed at balancing human safety with leopard protection.	Comment by Rev.: If the abbreviation HLC has been introduced previously, it should either be used consistently without re-explanation, or replaced with the full term.
National Legal Framework and Its Applicability in Maharashtra
The primary legal instrument governing leopard conservation in Maharashtra is the Wildlife (Protection) Act, 1972 (WLPA). Under this Act, leopards (Panthera pardus) are listed in Schedule I, affording them the highest level of protection and making hunting, capture, or killing a punishable offense except under exceptional circumstances authorized by the state government (Government of India, 1972). This strict protection has contributed to stable leopard populations in Maharashtra but has also intensified interactions with human communities.
The WLPA empowers the Maharashtra Forest Department (MFD) to manage conflict situations, including rescue operations, capture, and, in rare cases, destruction of problem animals under Section 11 of the Act. However, legal constraints on lethal control and translocation often generate delays and public dissatisfaction during conflict emergencies (Athreya et al., 2011).
7.1 State-Level Policies and Administrative Mechanisms
At the state level, Maharashtra has developed operational strategies through forest department circulars and standard operating procedures (SOPs) to respond to HLC incidents. These include the deployment of Rapid Response Teams, installation of cage traps, awareness campaigns, and coordination with local governance bodies. Despite these measures, the lack of a unified, legally binding state policy exclusively focused on leopard conflict remains a challenge (Ghosal & Kjosavik, 2015).
Maharashtra follows the national framework for ex-gratia compensation for human injury, loss of life, and livestock depredation caused by leopards. Compensation schemes are administered by the forest department; however, studies indicate that procedural delays, insufficient compensation amounts, and verification challenges often reduce their effectiveness in mitigating negative community attitudes (Karanth et al., 2018).


Table 5 Policy and institutional framework relevant to leopard conservation in Maharashtra
	Policy/Instrument
	Scope
	Relevance to Conflict Management
	Source

	Wildlife (Protection) Act, 1972
	National
	Legal protection of leopards
	Government of India

	National Wildlife Action Plan (2017–2031)
	National
	Emphasizes coexistence
	MoEFCC (2021)

	Maharashtra State HWC Guidelines
	State-level
	Compensation, response protocols
	Maharashtra Forest Dept.

	NGO–Forest Dept. partnerships
	Regional
	Community engagement
	Athreya et al. (2018)



8.Challenges 
Key challenges identified include:
· Data Scarcity: Conflicts are temporally and spatially sparse, limiting model training.
· Feature Selection: Contextual features (e.g., land cover, human activity) are critical but not always available at required resolution.
· Transferability: The approach must be adapted for different landscapes and species.
· Data Biases: Models trained on closed-world datasets may be overconfident, requiring continuous validation and updating.
· Hardware Constraints: Deployment of edge devices in remote areas necessitates robust, energy-efficient hardware.
· Integration with Management Systems: Data pipelines must link detection outputs with actionable management protocols.
           Remote Sensing and Environmental Monitoring
· Satellite imagery, UAVs, and other remote sensing tools contribute to:
· Habitat Mapping: Identifying critical habitats, movement corridors, and human settlement expansion.
· Risk Assessment: Monitoring environmental variables (e.g., rainfall, vegetation change) that influence conflict dynamics.
· Intervention Evaluation: Assessing the effectiveness of mitigation measures over time.
· Integrating Community Knowledge and Scientific Innovation
· Participatory Approaches
The success of any conflict mitigation strategy hinges on community buy-in and participation:
· Participatory Mapping: Engaging communities in mapping conflict zones and movement corridors increases data accuracy and trust.
· Co-Design of Interventions: Collaborative design of livestock protection, compensation schemes, and awareness programs ensures cultural relevance and acceptance.
· Capacity Building: Training local “wildlife stewards” or “conflict committees” builds local capacity for rapid response and conflict mediation.
8.1 Challenges in Implementation
8.1.1 Institutional and Governance Issues
Fragmented governance structures and limited interagency coordination represent major hurdles. Conflicts span across wildlife, forest, and local government departments, leading to bureaucratic delays and inconsistent policy application (Bhatt et al., 2023).
Decentralizing conflict management to empowered local bodies and enhancing collaboration through joint protocols facilitates faster and more effective responses (Kumar, Verma, & Singh, 2023).
8.1.2 Funding and Resource Constraints
Many programs depend on short-term project funding rather than sustained long-term investment. Financial instability disrupts monitoring, compensation, education, and habitat management activities (Joshi et al., 2020; Narayan et al., 2022).
Adopting low-cost technologies, fostering public-private partnerships, and involving corporate social responsibility funds can bridge financing gaps (D’Souza & Ghosh, 2025).
8.1.3 Environmental Change and Landscape Dynamics
Climate change affects leopard prey distribution, seasonal movement, and water availability, driving leopards into human areas more frequently (Nilsson et al., 2023). Extreme weather events can escalate conflicts temporarily.
Incorporating climate projections into adaptive landscape planning and conflict mitigation ensures preparedness for future conditions (Verma et al., 2023).
9 Future Directions
Sustained human-leopard coexistence in Maharashtra demands a holistic, flexible approach.
· Integrated Landscape Management: Strengthen and expand habitat corridors using multi-disciplinary data to connect fragmented populations (Kumar et al., 2022; Verma et al., 2023).
· Empowering Communities: Deepen local stakeholder engagement, especially marginalized and vulnerable groups, in planning and governance (Patil & Joshi, 2023; Malhotra et al., 2024).
· Harnessing Technology: Scale affordable, user-friendly monitoring and alert systems integrated across stakeholders (Singh & Sharma, 2024; D’Souza & Ghosh, 2025).
· Economic Support: Streamline compensation procedures and promote diversified livelihoods to buffer economic shocks of conflict (Mehta & Patankar, 2023; Narayan et al., 2022).
· Policy Reform & Governance: Improve coordination, decentralize decision-making, and secure funding continuity (Bhatt et al., 2023; Kumar et al., 2023).
· Climate-Resilient Planning: Embed adaptive management to address changing ecological conditions (Nilsson et al., 2023).
10. Discussion
Recent evidence from Maharashtra underscores that human–leopard conflict is fundamentally a socio-ecological issue rather than a purely wildlife management problem. Reactive interventions focused on individual animals have repeatedly failed to deliver long-term reductions in conflict. Instead, coexistence-based strategies that address human behavior, economic vulnerability, and landscape structure have demonstrated greater effectiveness (Athreya et al., 2023; Gubbi et al., 2024).	Comment by Rev.: This sentence implies a strong separation between socio-ecological aspects and wildlife management. Consider rephrasing to reflect that wildlife management can also incorporate social-ecological perspectives. 	Comment by Rev.: Consider to rephrase this sentence, since it aligns closely with a literature review perspective than with a concluding discussion. 
Media narratives and public perception play a critical role in shaping policy responses. Studies show that exaggerated reporting increases fear and political pressure for removal-based actions, often contrary to scientific evidence (Naha et al., 2023). Integrating science-based communication, participatory governance, and interdisciplinary research is therefore essential for sustainable conflict management. Future strategies should emphasize coexistence frameworks that recognize leopards as permanent components of shared landscapes. Adaptive management, evidence-based policy, and participatory governance are critical for sustainable outcomes in Maharashtra and similar regions.
11. Conclusion
Human–leopard conflict in Maharashtra exemplifies the challenges of conserving large carnivores in densely populated landscapes. This review highlights that reactive strategies such as translocation are largely ineffective and may worsen conflict. In contrast, preventive, coexistence-oriented approaches—combining community engagement, habitat management, timely compensation, and evidence-based policy—offer more durable solutions. Achieving long-term coexistence with leopards in Maharashtra will require sustained institutional support, landscape-level planning, and the integration of ecological science with social realities.
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Abstract

 

Human

–

wildlife conflict (HWC) has emerged as one 

of the most pressing conservation and 

socio

-

economic challenges in rapidly developing regions of the Global South. In India, conflict 

involving large carnivores, particularly leopards (

Panthera pardus

), has intensified due to 

habitat fragmentation, agricul

tural expansion, and urban encroachment. Maharashtra represents 

a unique and complex case, hosting one of the highest leopard densities in human

-

dominated 

landscapes globally. This review synthesizes current research on the drivers, patterns, and 

consequen

ces of human

–

leopard conflict in Maharashtra and critically evaluates conflict 

mitigation and resolution strategies implemented 

over the past two decades

. The paper reviews 

ecological, social, and governance dimensions of conflict, including translocation 

policies, 

compensation schemes, community

-

based conservation, early warning systems, land

-

use 

planning, and public awareness programs. Evidence suggests that reactive strategies such as 

leopard translocation have often exacerbated conflict, whereas proacti

ve, landscape

-

level and 

community

-

inclusive approaches show greater promise for long

-

term coexistence. The review 

highlights knowledge gaps, emphasizes the need for interdisciplinary frameworks, and 

proposes future directions for sustainable human

–

leopard 

coexistence in Maharashtra. The 

findings are relevant for policymakers, conservation practitioners, and researchers working in 

carnivore conservation and human

–

wildlife coexistenc

e

. The review integrates the latest 

research  and policy guidelines to identi

fy knowledge gaps and propose future directions for 

sustainable human

–

leopard coexistence in Maharashtra.
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