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ABSTRACT
Aims:
The present study aimed to assess employment generation as a direct-use ecosystem service of the Amrabad Tiger Reserve, Telangana, India, and to examine its role in supporting local livelihoods and strengthening conservation outcomes across different forest divisions.
Study Design:
Descriptive, cross-sectional study based on primary administrative and field-level employment records.
Place and Duration of Study:
 The study was conducted in the Achampet, Amrabad, and Nagarjuna Sagar forest divisions of the Amrabad Tiger Reserve, Telangana, India, during the year 2023–2025.
Methodology:
Employment data were collected from Forest Department records and field verification across all three divisions of the reserve. Information was compiled on the type of employment, number of individuals engaged, and functional roles, including forest protection, fire control, wildlife rescue, administration, and ecotourism services. Division-wise and category-wise employment distribution was analyzed to understand spatial variation and livelihood significance.
Results:
The Amrabad Tiger Reserve generated employment for a total of 381 individuals. The Amrabad Division contributed the highest share with 234 employees (61.4%), followed by the Achampet Division with 113 employees (29.7%), while the Nagarjuna Sagar Division accounted for 34 employees (8.9%). Employment was predominantly labour-intensive, with helpers at base camps (140), Tiger Conservation Force personnel (89), fire watchers (50), and drivers (24) forming the major workforce. Ecotourism-related employment included 12 nature guides and 12 ecotourism drivers, indicating limited but strategic livelihood diversification. Most employment opportunities were accessible to local and forest-dependent communities.
Conclusion:
The study demonstrates that employment generation is a critical socio-economic benefit of the Amrabad Tiger Reserve. Conservation-linked jobs contribute significantly to livelihood security, reduce dependence on extractive forest use, and enhance community participation in conservation, highlighting the role of protected area management in integrating biodiversity conservation with rural development.
1. INTRODUCTION
Protected areas across the world are increasingly recognized not only for their role in conserving biodiversity but also for their potential to generate livelihood and employment opportunities for local and indigenous communities (Naughton-Treves et al., 2005; Kothar., 2008). In developing countries like India, where a large proportion of rural and tribal populations depend directly on natural resources, the linkage between conservation and employment assumes critical importance (Shah and OG 2009; Paul and Chakrabarti 2011). Historically, protected areas were often viewed as exclusionary spaces that restricted access to forests and wildlife resources, thereby imposing livelihood costs on local communities (Coad et al., 2008). However, contemporary conservation discourse emphasizes integrating biodiversity protection with socio-economic development through sustainable livelihood generation, particularly via forest-based employment and nature-based tourism employment generation in forested landscapes plays a crucial role in reducing poverty, mitigating resource dependency, and fostering positive community attitudes toward conservation (Peng et al., 2025). Studies from Indian tiger reserves have shown that conservation-oriented activities such as wildlife tourism, forest protection, eco-development works, and ancillary services can create substantial direct and indirect employment for forest-fringe and indigenous communities (Bhushan et al., 2024). Importantly, employment opportunities linked to protected areas can enhance community participation in conservation by aligning livelihood benefits with ecological objectives (Ward et al., 2018).
International evidence also underscores the complex relationship between protected areas and employment (Naidoo et al., 2019). While protected status alone does not automatically guarantee local economic development, well-designed governance frameworks, inclusive tourism models, and community participation mechanisms can significantly enhance employment outcomes (Lundmark., 2010; Jackson., 2025). The employment generation in and around protected areas depends on complementary factors such as institutional support, accessibility, skill development, and integration of local labor into tourism and forest management activities (Bushell and McCool., 2007; Stone and Nyaupane 2016).
In this context, Amrabad Tiger Reserve (ATR) in Telangana represents a critical socio-ecological landscape. Inhabited predominantly by the Chenchu tribe, a Particularly Vulnerable Tribal Group (PVTG), the reserve offers multiple avenues for conservation-linked employment through forest protection, eco-development works, tourism, and departmental activities (Prasad et al., 2014). Assessing employment opportunities generated by ATR is therefore essential to understand how tiger conservation translates into tangible livelihood benefits for indigenous communities. Such an assessment provides empirical evidence to support policy interventions that strengthen conservation-livelihood linkages, ensure equitable benefit-sharing, and promote inclusive and sustainable management of protected areas.
2. METHODOLOGY
The present study was conducted in Amrabad Tiger Reserve (Fig.1), which is situated in the Nagarkurnool and Nalgonda districts of Telangana State, India. Employment generation in the Amrabad Tiger Reserve (ATR) was assessed through a structured institutional survey conducted within the Forest Department of Amrabad Tiger Reserve Circle. A structured questionnaire was designed and administered to collect detailed information on the number of employees engaged under various positions and cadres across the department. Employment data were obtained directly from departmental records, ensuring reliability and completeness of information related to conservation-linked livelihood opportunities in the region. The ATR administrative circle comprises three forest divisions, and employment information was systematically collected from each division. Data included the number of personnel employed at different hierarchical levels, with particular emphasis on positions involving field-based conservation, protection, and management activities. The assessment primarily focused on employment opportunities generated for local and forest-fringe communities, as these groups constitute the major beneficiaries of conservation-related work in protected areas. This approach aligns with earlier studies highlighting the role of protected area management in supporting indigenous and local livelihoods (Verma et al., 2019; Soman, 2022).
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3. RESULTS AND DISCUSSION
3.1 Employment Generation as a Direct-Use Ecosystem Service in Amrabad Tiger Reserve
Employment generation represents one of the most tangible and socially significant direct-use ecosystem services provided by the Amrabad Tiger Reserve (ATR), Telangana. Across the Achampet, Amrabad, and Nagarjuna Sagar forest divisions, ATR functions not only as a biodiversity stronghold but also as a major livelihood support system for forest-fringe and indigenous communities. The present analysis demonstrates that conservation management in ATR is inherently labour-intensive and strongly linked to employment creation, reinforcing the socio-economic relevance of protected area governance.
Based on primary administrative records, ATR currently provides employment to 381 individuals across multiple categories of forest protection, habitat management, wildlife rescue, administration, and ecotourism (Table 4). These jobs are largely accessed by local residents, thereby reducing livelihood vulnerability, enhancing income stability, and fostering positive conservation attitudes among forest-dependent households. Similar linkages between protected area management and local employment have been widely documented across Indian tiger reserves and other global protected landscapes, where conservation-linked livelihoods act as incentives for community support (Verma et al., 2017; Badola et al., 2021; Bhushan et al., 2024).
3.2 Division-wise Employment Structure and Functional Roles
3.2.1 Achampet Division
The Achampet Division (Table 1) supports 113 employees, accounting for nearly 29.7% of the total workforce in ATR (Table 1). Employment in this division is predominantly concentrated in frontline forest protection and operational support roles. Helpers at base camps (30), Tiger Conservation Force (TCF) personnel (29), Fire Watchers (15), and Strike Force/Anti-Poaching Squad members (5) collectively form the backbone of day-to-day forest surveillance and protection.
The seasonal engagement of Fire Watchers—typically for four months during the peak summer period highlights the division’s strategic emphasis on forest fire prevention, an increasingly critical management priority under changing climatic conditions. Fire control labour has been identified as a key employment avenue in dry deciduous forests, where fire risks threaten both biodiversity and ecosystem service flows (Yadav et al., 2023).
In addition to protection roles, Achampet employs drivers, boat crews, rescue watchers, DEOs, DPOs, and technical assistants. These positions enhance patrolling logistics, administrative efficiency, and emergency wildlife response. The diversity of employment categories reflects the multi-functional nature of protected area management and supports earlier findings that forest departments increasingly rely on local human capital to meet complex conservation mandates (Islam et al., 2014; Bhushan et al., 2024)
Table 1. Details of Employment of Achampet Division, ATR
	Sl. No.
	Type of Employment
	No. of Employees

	1
	Helpers at Base camp
	30

	2
	Strike force/Anti-Poaching squad
	5

	3
	At Check Post
	4

	4
	Fire Watchers
	15

	5
	TCF Employees
	29

	6
	Rescue Watchers
	1

	7
	DPOs
	4

	8
	DEOs
	5

	9
	Drivers
	11

	10
	Boat Drivers
	3

	11
	Boat Helpers
	5

	12
	Technical Assistant
	1

	Total
	113



3.2.2 Amrabad Division
The Amrabad Division emerges as the largest employment provider, supporting 234 individuals, which constitutes over 61% of total ATR employment (Table 2). This dominance reflects the division’s ecological significance, higher management intensity, and concentration of core tiger habitats.
TCF personnel (56), helpers at base camps (90), Fire Watchers (35), and rescue staff together indicate strong investment in anti-poaching patrols, habitat protection, and wildlife conflict mitigation. Notably, the presence of Nature Guides (12) and Ecotourism Drivers (12) distinguishes Amrabad Division from the others, underscoring the growing role of regulated ecotourism in livelihood diversification.
Ecotourism-linked employment in ATR aligns with broader evidence from Indian tiger reserves, where tourism creates supplementary income without replacing traditional livelihoods (Rajkumar & Boopathi, 2022; Pujar & Mishra, 2025)
Studies from Jim Corbett, Nagarahole, and Mudumalai Tiger Reserves similarly report that nature guiding and transport services enhance household income while strengthening conservation awareness (Alam & Nayak, 2025). The concentration of employment in Amrabad Division also mirrors findings from the national Management Effectiveness Evaluation (MEE), which indicate that reserves with higher protection intensity and ecotourism activity generate greater conservation-linked employment (Yadav et al., 2023).
Table 2. Details of Employment of Amrabad Division, ATR
	Sl. No.
	Type of Employment
	No. of Employees

	1
	Helpers at Base camp
	90

	2
	At Check Post
	4

	3
	Fire Watchers
	35

	4
	TCF Employees
	56

	5
	Nature Guides
	12

	6
	Ecotourism Drivers
	12

	7
	Rescue Van Drivers
	1

	8
	Rescue Watchers
	3

	9
	DPOs
	3

	10
	DEOs
	4

	11
	Drivers
	8

	12
	Boat Drivers
	2

	13
	Boat Helpers
	4

	Total
	234



3.2.3 Nagarjuna Sagar Division
In contrast, the Nagarjuna Sagar Division provides employment to 34 individuals (Table 3), representing only 8.9% of ATR’s workforce. Employment here is largely restricted to essential protection and administrative roles, including base camp helpers, animal trackers, night watchmen, DEOs, DPOs, and drivers.
The comparatively smaller workforce reflects the division’s management focus on core conservation functions rather than tourism-oriented or infrastructure-intensive activities. Similar patterns have been observed in less accessible or reservoir-dominated protected landscapes, where limited tourism potential constrains employment diversification (Lundmark et al., 2010). This finding highlights how accessibility, ecological sensitivity, and management objectives collectively shape employment outcomes within protected areas.
Table 3. Details of Employment of Nagarjuna Sagar Division, ATR
	Sl. No
	Type of Employment
	No. of Employees

	1
	Helpers at base camp
	20

	2
	TCF Employees (Animal Trackers)
	2

	3
	TCF Employees (Night Watchmen’s)
	2

	4
	DPO’s
	1

	5
	DEO’s
	4

	6
	Drivers
	4

	7
	Technical Assistant
	1

	Total
	34



3.3 Consolidated Employment Structure of ATR
When aggregated across divisions, the employment structure of ATR (Table 4) clearly illustrates the labour-intensive nature of tiger reserve management. Helpers at base camps (140), TCF personnel (89), Fire Watchers (50), drivers (24), DEOs (13), DPOs (8), and rescue watchers (4) collectively dominate the employment profile.
Such labour demand reflects the continuous need for patrolling, habitat maintenance, fire control, wildlife rescue, monitoring, and administrative coordination. Importantly, most positions require limited formal education and are thus accessible to local and forest-dependent communities. This inclusiveness strengthens community participation, reduces antagonism toward conservation restrictions, and promotes stewardship of forest resources.
These findings corroborate evidence from India and other tropical countries that conservation-linked employment enhances local support for protected areas when livelihood benefits are visible and equitably distributed (De Zoysa, 2022; Verma et al., 2017; Bhushan et al., 2024).
Table 4. Details of Employment of Forest Department, ATR
	S.No
	Type of Employment
	No. of Employees

	1. 
	Helpers at Base camp
	140

	2. 
	Strike force/Anti-Poaching squad
	5

	3. 
	At Check Post
	8

	4. 
	Fire Watchers
	50

	5. 
	TCF Employees
	89

	6. 
	Rescue Watchers
	4

	7. 
	DPOs
	8

	8. 
	DEOs
	13

	9. 
	Drivers
	24

	10. 
	Boat Drivers
	5

	11. 
	Boat Helpers
	9

	12. 
	Technical Assistant
	2

	13. 
	Nature Guides
	12

	14. 
	Ecotourism Drivers
	12

	Totals
	381



The employment generated by ATR contributes not only to household income but also to broader socio-ecological outcomes. Regular wage employment through forest protection and ecotourism reduces dependence on extractive forest uses such as fuelwood collection, grazing, and illicit NTFP harvesting. This indirect conservation benefit has been widely recognized in community-based conservation literature (Stronza, 2007; Alam & Nayak, 2025). Furthermore, employment enhances conservation awareness, skill development, and institutional trust between forest departments and local communities. Frontline workers act as intermediaries between management authorities and villages, facilitating conflict resolution and compliance with conservation regulations. Such social capital formation is a critical but often under-valued ecosystem service of protected areas (De Zoysa, 2022).
The results highlight that employment generation should be recognized as a core conservation outcome, rather than a peripheral benefit. Strengthening local recruitment, expanding ecotourism roles, and ensuring fair wage structures can further enhance the socio-economic legitimacy of ATR. Integrating employment indicators into management effectiveness frameworks would allow a more holistic evaluation of tiger reserves, aligning biodiversity conservation with sustainable development goals.
4. CONCLUSION
The study highlights that employment generation is a significant direct-use ecosystem service of the Amrabad Tiger Reserve, demonstrating a strong linkage between biodiversity conservation and livelihood support. By providing employment to 381 individuals, ATR contributes substantially to income security and socio-economic stability of local and indigenous communities. The dominance of frontline protection, support services and tourism-related jobs underscores the labour-intensive nature of protected area management. Conservation-linked employment enhances community participation in forest protection and wildlife conservation. Strengthening inclusive governance and expanding skill-based and ecotourism opportunities can further reinforce sustainable livelihoods and long-term conservation outcomes.
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