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Abstract
[bookmark: _heading=h.gjdgxs]House sparrows (Passer domesticus) have been an integral part of Indian life for decades, playing a significant role in both ecological and cultural contexts. They are useful for pest control and are also culturally significant. Their population has declined sharply in recent years due to urbanization, habitat destruction, and changes in agricultural practices. This paper proposes several policy recommendations to conserve house sparrows in India by adopting an integrated approach involving habitat protection, regulation of pesticides, public awareness, community participation, and legislative backing. First, creating and restoring habitats for sparrows is necessary. Urban planners need to incorporate green spaces, such as parks and traditional building structures, that have nesting sites for sparrows. Second, laws on the use of pesticides should be tightened to encourage organic farming practices that suit farmers and birds alike. Third, public education campaigns need to inform people about the significance of sparrows and involve communities in conservation efforts, such as putting up nesting boxes. Participation of people is important, as residents can become important stakeholders in conservation. Programs that engage residents can make people own biodiversity. This paper suggests that legal policies must be revised to safeguard urban wildlife, such as house sparrows, and implement laws against the illegal trade of wildlife. This paper adopts a doctrinal research approach and a qualitative analysis method to identify the policies for house sparrow conservation.  The paper expects that continuous study and surveillance are crucial to comprehending the problem sparrows encounter and monitoring the efficacy of conservation efforts. Through these suggestions, India can improve the environment for house sparrows and enhance biodiversity to the benefit of people and nature. This holistic approach will restore the house sparrow population, bridging urban and rural landscapes and keeping this beloved bird for generations to come.
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1. INTRODUCTION
House sparrows are the most widely distributed birds in the globe, belonging to the family Passeridae [22]. They have been an integral part of Indian life for decades, playing a significant role in both ecological and cultural contexts. Not only are these birds of ecological importance, playing a role in pest management, pollination, and seed dispersal, but they also hold a very special place in Indian culture and heritage. Historical records indicate that house sparrows prospered in close proximity to human environments, exploiting the opportunities provided by agricultural and urban ecosystems. Sparrows also play a crucial role in maintaining the food chains and webs [23]. They are omnivorous, dimorphic and adapted to a sedentary lifestyle [23]. Recent evidence, however, indicates dramatic population declines linked to anthropogenic processes such as urbanization, habitat loss, and changes in local ecosystems [1]. This policy suggestion is intended to tackle the urgent requirement of sparrows' protection in India on a multi-faceted basis that integrates habitat protection, legislative measures, public campaigns, and community participation.
2. METHODS
This study employs a doctrinal research methodology to formulate policy recommendations for house sparrow conservation. Doctrinal research, primarily used in legal and policy studies, involves analyzing existing literature, legal frameworks, and case studies to derive informed conclusions. The research focuses on assessing current conservation strategies, identifying gaps, and proposing actionable policies to ensure the survival of house sparrows. To build policy suggestions, the authors have adopted qualitative study, relying exclusively on secondary data sources. A systematic literature review was conducted to gather insights into the factors affecting house sparrow populations, existing conservation efforts, and their effectiveness [17,18]. The data for this study was obtained through an extensive review of open-access scholarly literature. The primary source of academic research was Google Scholar, where only publications from 2021 onward were considered. This ensures that the study remains up-to-date and incorporates the most recent scientific and policy developments. Keywords such as "house sparrow conservation," "urban biodiversity," "bird population decline," "habitat loss and sparrows," and "policy interventions for bird conservation" were used to locate relevant research papers [20]. This research relies entirely on secondary sources, it does not include first hand field data or observations. While a wide range of literature was examined, the study's conclusions depended on access to existing literature and accuracy of existing research. Additionally, house sparrow populations and conservation challenges differ across regions and therefore may not be fully reflected in a broad policy framework. 
3. ANALYSIS
Declining house sparrow populations in India can be linked to high urbanization and modernization of dwelling structures, especially in cities. Waldia and Bhatt (2022) demonstrated that old stone masonry houses provide crucial nesting sites for house sparrows, whereas concrete structures lack sufficient crevices and nesting spaces, making them less suitable [1]. Their research showed that the highest sparrow densities were found in traditional dwellings, which provide rich nesting opportunities relative to modern buildings [1]. Similarly, Jana (2021) reported that urban planning has negatively impacted the variety of bird species, such as the house sparrow, citing a reduction in available habitats in planned urban areas. In addition, the reduction is aggravated by the intensified application of pesticides in agricultural cultivation and urban green spaces, thus reducing the presence of important sources of food such as insects that are important to sparrow nestlings [1]. Additionally, urbanization and climate change have resulted in habitat loss of hedges and playground green spaces that are important to sparrow communal behaviors like nesting and foraging [13].
Interestingly, the COVID-19 pandemic and associated lockdowns provided an unintended respite for wildlife, inadvertently benefiting house sparrow populations. Bapat and Sreeranjini (2023) noted that the sudden drop in human activity during lockdowns resulted in lower levels of pollution, providing a more favorable environment for sparrows [12]. Citizen science observations indicated that there was a surge of house sparrow sightings after this period, indicating that diminished human interference could have reinvigorated local ecology [12]. The difference between heritage housing and contemporary urban development reinforces the need to incorporate wildlife-friendly elements in planning and development. The research as a whole supports more ecologically oriented development that actively integrates nesting grounds, minimizes pesticide use, and preserves green spaces to act as habitat for sparrows and other bird species [12].
4. UNDERSTANDING THE DECLINE
In India, the studies on occurrences of house sparrows in different places including Bangalore, Kolkata, Haridwar, Tamil Nadu and Delhi have shown a considerable decline in the population of the bird [24].  The reduction in sparrow numbers is a multifaceted problem with many anthropogenic and ecological drivers. Urbanization is among the main drivers, causing habitat loss and fragmentation. Nath et al. (2019) state that the structural transformation of urban landscapes, especially the replacement of traditional structures with eaves and crevices by modern concrete structures, has had a devastating effect on nesting sites for sparrows [11]. In addition, agricultural use of chemical pesticides is harmful to sparrows and their food sources, which has a cascading impact on their populations [2]. Excessive pollution in cities has also been attributed to the disappearance of sparrows since they are prone to environmental factors and hydrocarbon emissions from automobiles, which negatively impact their health [3]. Sociocultural reasons, such as the decline of traditional farming methods and shifts in community behavior towards nature, add to the problem. With increased urbanization, the communal activities that historically promoted bird conservation are declining. The Nature Forever Society points out that public awareness and participation have declined, lowering the social drive for sparrow conservation [4]. Malnutrition, especially during breeding season, also contributes to the decline [21].
5. POLICY RECOMMENDATIONS
The house sparrow exhibits remarkable nest site plasticity, adaptable to various environments, yet faces numerous challenges in urban landscapes [14]. Factors such as noise levels, the availability of shaded versus non-shaded nesting sites, and changes in habitat structure influence its nesting behavior and success [15]. In order to successfully manage the invasive House Sparrow in Mexico City's natural protected area, conserving and increasing the cover of shrubs and trees, being natural barriers to invasion, is advised [25]. It is also suggested that efforts should be focused where there is cover closer to urban development, as such areas can function as source habitats for the species [25]. For declining populations of the House Sparrow and to reinforce the growing Eurasian Tree Sparrow in city landscapes, efforts must be based on improving the urban environment which favors these birds [26]. The efforts include opening up of more greens and preserving different vegetation [26]. For conservation of House Sparrows in urban Mediterranean zones, it is suggested that there is a need to conserve green spots and maintain conventional buildings with uncovered clay tiles because they increase the nesting potential [27]. Facilitating inclusion of parks and vegetation into the urban environment will offer the important foraging ground and nest facilities for the sparrows and other urban dwellers [27].
In light of the aforementioned policy recommendations in foreign countries, a comprehensive policy framework is required to protect sparrows in India effectively. This framework should encompass habitat restoration and conservation, pesticide regulation, public education, community participation, and legislative support.
5.1. Habitat Conservation and Restoration
The initial pillar in any successful conservation plan must be the restoration of and the creation of sparrow-friendly habitats. Urban developers and planners should be incentivized to incorporate green zones, such as public parks and communal gardens, into urban planning. Projects may range from retrofitting buildings with designs like eaves, nesting places, and nature-friendly features that will attract sparrows. It is suggested in a study in Campo Grande, Brazil, that urban planners should introduce architectural features that facilitate nesting for House Sparrows [28]. It includes openings in roofs, and manage public parks in such a way that they will promote the growth of seed-producing grasses [28]. Moreover, minimizing building heights may be conducive to favorable sparrow habitat [28]. One-storied to three-storied buildings promote bird populations, while high-rises do not [19]. Research by Saha and Chatterjee (2019) shows the promise of urban parks in sustaining avian populations and promoting biodiversity [5]. In addition, policy actions should promote the conservation of currently existing traditional buildings that serve as important nesting places for sparrows. Initiatives may be created to encourage homeowners to preserve traditional architectural elements that allow bird habitation. Furthermore, the creation of "sparrow-friendly zones" in urban and semi-urban regions, where certain habitat protection and restoration measures are taken, should be given high priority.
5.2. Regulation of Pesticides and Chemicals
The Indian government should implement stricter regulations on pesticide use and promote organic farming through financial incentives. The adoption of Integrated Pest Management practices, which reduce the application of chemical pesticides, can better ensure food availability for sparrows while safeguarding their habitats [6]. Organizational awareness programs ought to inform farmers and urban residents of the advantages of organic farm methods and the negative impacts of chemical pesticides on bird life.
In addition, funding for research should be provided to establish sustainable agricultural methods that involve local communities and encourage biodiversity, such as the protection of sparrows and other birds.
5.3. Public Awareness and Education Campaigns
There is a huge gap in public awareness of the significance of sparrows and their problems. Extensive education campaigns for schools, local communities, and city dwellers can create a sense of responsibility towards wildlife and biodiversity conservation. Environmental education programs must be incorporated into school curricula, highlighting the ecological functions of sparrows and the necessity of their conservation [7].
Activities like "World Sparrow Day," held by organizations such as the Nature Forever Society, can be extended to encompass workshops, seminars, and citizen science projects that actively involve local communities in sparrow conservation activities [4]. These programs could motivate local residents to develop nesting boxes, provide food resources, and take part in citizen monitoring projects, capturing useful information on local sparrow populations.
5.4. Community Participation
Genuine ownership of sparrow conservation must be encouraged by local communities. Joint conservation programs between NGOs, government agencies, and local community members can bear substantial outcomes. For example, community-based interventions may encourage urban and rural set-ups to host nest boxes and feeders as a direct facilitation of the sparrow populations.
Further, incorporating conservation programs into community development plans can promote local interests harmonizing with the protection of biodiversity. These might involve sustainable farming practices that suit farmers and simultaneously create the best conditions for sparrows [8].
5.5. Legislative Support
Legislation is also important in safeguarding avian species. Existing biodiversity legislation in India needs to be amended to incorporate specific provisions for the conservation of common species, including house sparrows. The Wildlife (Protection) Act needs to be extended to acknowledge the significance of urban wildlife and incorporate provisions for the conservation of sparrows in urban areas. In addition, enforcement mechanisms must be strengthened for addressing illegal wildlife trade, which entails poaching and bird trafficking. Enhanced cooperation with international agencies and conservation NGOs can also support these efforts [16].
5.6. Research and Monitoring
Continuing scientific study and monitoring are critical elements of any effective conservation plan. Forming partnerships with universities, research centers, and environmental organizations can assist in creating a strong framework for studying sparrow population dynamics and habitats. Initiating long-term monitoring programs will also enable scientists to evaluate the success of conservation efforts and modify approaches accordingly [9]. Research funding ought to focus on studying the impacts of urban development, use of pesticides, and environmental influences on sparrow populations. Data generated from such studies can guide evidence-based policy and enhance conservation returns [10]. 
6. SOCIO-ECONOMIC IMPACTS
The recommended policies to protect House Sparrows are expected to lead to considerable socio-economic implications, especially through the restoration of habitats and the proper enforcement of wildlife preservation legislation. Research studies suggest the importance of green spaces and blue infrastructure for habitat enhancement [19]. Habitat development and improvement to make areas more sparrow-friendly, like green parks and public areas, can really enhance urban biodiversity and promote healthier ecosystems. The inclusion of green spaces enhances not only the aesthetic value but also provides important ecosystem services such as air purification, temperature regulation, and recreational activities. Such additions can increase property values and bring in tourists, creating economic returns for local businesses related to nature tourism and outdoor recreation.
Efficient governance policies, focusing on habitat restoration, provide a basis for sustainable land use. It influences urban developers and local governments to incorporate green architecture and green designs in their planning. These policies encourage cooperation between stakeholders, such as local communities, NGOs, and government departments, so that conservation efforts align with local development priorities. Cooperative governance has the potential to attract funds for restoration work, providing employment opportunities in conservation, landscaping, and green construction.
Local governments have a central role in establishing these habitat restoration efforts through the integration of conservation practices within urban development and zoning regulations. Reinforcing the Wildlife Protection Act, among other environmental laws, allows local governments to create laws that encourage the establishment and upkeep of green areas and the preservation of natural habitats. Strengthening these legislative tools not only facilitates the protection of House Sparrows and their habitats but also adds to the urban resilience to respond to the climate change risks. In addition, the proper application of such regulations can also check illegal wildlife trading and poaching, hence achieving the larger interest of wildlife preservation. Effective enforcement of habitat restoration policies, facilitated by good governance, local agency involvement, and effective wildlife protection legislation, can result in enhanced socio-economic benefits. The benefits include higher biodiversity, and a more environmentally sustainable urban condition, benefitting both wildlife and human communities.
7. CONCLUSION
Urbanization presents unique challenges, as the nooks and crevices of older buildings, which serve as traditional nesting sites, have been replaced by modern structures lacking such features. Integrating conservation strategies with existing urban planning frameworks can enhance habitat quality for house sparrows, promoting population recovery and resilience in urban areas across India. To ensure the house sparrow's survival, it is crucial that these birds locate appropriate habitats covered by applicable law, namely the Wildlife (Protection) Act of 1972 in India [16]. By identifying house sparrows as an important part of urban biodiversity, there is potential to instill a sense of thoughtfulness among citizens towards these birds. Protection under the law not only provides a basis for conservation measures but also raises public awareness of the ecological importance of the house sparrow. Programs like public awareness campaigns can be of vital importance in informing communities about the need to provide nesting sites, reduce the use of pesticides, and develop bird-friendly habitats. Community participation is essential; measures to put up artificial nest boxes and ensure that urban development does not compromise ecological requirements can be of great importance in the conservation of house sparrows [1]. 
The critical decline of sparrows in India signals an urgent need for a comprehensive and multifaceted approach to conservation. With habitat restoration measures put in place, regulated pesticide usage, public awareness and education, community involvement, increased legislative backing, and research investment, a sustainable environment is created to allow sparrows to flourish anew. This cohesive approach will not only encourage sparrow populations but also enhance the resilience of ecological systems between the city and countryside, ultimately upholding the intrinsic value of maintaining biodiversity in India. This attempt for sparrow conservation in India is not just the conservation of their habitats but also the incorporation of community outreach and education programs. Through the promotion of awareness and local participation, we hope to establish a sustainable environment where house sparrows can coexist with human settlements.
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