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ABSTRACT

	Biodiversity, encompassing both biological and zoological diversity Biodiversity is crucial for sustaining ecosystems and ensuring human welfare, with India, as a mega-diverse nation, holding 7-8% of the world’s recorded species. Despite its importance and the traditional practices emphasizing sustainable use, biodiversity faces significant threats from climate change and human activities. This study explores the potentials of Intellectual Property Right (IPR) to protect biodiversity while encouraging innovation in sustainable practices, with a focus on India. By examining the association among biodiversity, sustainable use, human welfare, and IPR, this research aims to contribute to the discourse on conservation in the context of globalization. The finding highlight Interconnection between IPR and Biodiversity, Impact of Globalization, Role of Traditional Knowledge, Legal Gaps, Opportunities Innovative for solutions for Sustainable use.    
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1.INTRODUCTION
Biodiversity refers to the vast variety of life on Earth, encompassing diverse habitats, millions of species, countless individuals, and a wide array of characteristics. As defined by Article 2 of the “Convention on Biological Diversity”, it includes “the variability among living organisms from all sources, including terrestrial, marine, and aquatic ecosystems, and the ecological complexes”.Zoological diversity, a subset of biodiversity, focuses specifically on the diversity of animal species and their ecosystems. The immense biodiversity on Earth is essential for the stability and sustainability of life, including human existence. Greater biodiversity ensures a more resilient and secure environment.  Intellectual Property Rights (IPR) provide a legal framework for protecting innovations related to biodiversity, such as new plant varieties and other life forms. IPR serves two key functions: it protects products derived from raw materials found in biodiversity and secures those based on traditional knowledge. Biodiversity offers essential ecosystem services, including food, water, and medicinal resources, that are vital for all living beings. In India, with its vast biodiversity and rich traditional knowledge, there have been significant efforts to protect indigenous species. However, cases of biopiracy, such as the misappropriation of neem, turmeric, and basmati rice, highlight the challenges India faces. This is where IPR plays a critical role in safeguarding indigenous species and protecting the rights of local communities. 2.INDIA’S BIOTIC DIVERSITY
Under “Section 2(b) of the Biological Diversity Act, 2002, biological diversity" is defined as “the variability among living organisms from all sources, including the ecological complexes of which they are part”.India, with its unique geographical location, enjoys a wide range of biodiversity. The country spans both temperate and tropical regions, contributing to its immense variety of ecosystems and species. Over 103,257 species of fauna and 55,049 species of flora have been recorded across India's 10 biogeographic zones, with approximately 12,095 species endemic to the country. This diversity is spread across a vast array of landscapes, from the towering Himalayas in the north, which host rare and medicinal plant species, to the ancient Deccan Plateau in the south, and extensive coastal plains that stretch from Gujarat to West Bengal. These coastal areas are home to vital marine ecosystems like mangroves, which play an essential role in nutrient cycling and coastal protection. In the west, the Thar Desert supports an array of vibrant and resilient flora, while the east is dotted with smaller hills rich in unique plant and animal species. The fertile northern plains, fed by the Indus, Ganga, and Brahmaputra rivers, are central to India’s agricultural output and overall economy. India's diverse climates, from the snow-covered peaks to tropical coasts, create a rich and varied natural environment.
3.EXPLORING RICHNESS OF WILDLIFE DIVERSITY IN INDIA
This rich biodiversity is largely due to the country's diverse climatic conditions. India boasts around 91,036 species of fauna, with insects alone comprising 30,375 of these species. India's rivers and lakes are habitats for crocodiles and gharials, while the saltwater crocodiles thrive along the eastern coast and in the Andaman and Nicobar Islands. The Great Himalayan Range presents a distinct wildlife ecosystem, with species such as tapirs, markhor, ibex, shrews, and various wild sheep and goats. The higher altitudes are known for housing elusive creatures like the snow leopard and the red panda, further showcasing India's remarkable biodiversity.
4. SIGNIFICANT WILDLIFE REGIONS IN INDIA
The Himalayas, which include Mount Everest, the world's highest peak, stretch across northern Pakistan, Nepal, Bhutan, and India. This temperate zone is characterized by alpine meadows and coniferous forests, home to rare and economically valuable plants such as jute, citrus, and sugarcane. The region also hosts several threatened species, including the snow leopard. The Indo-Burma region, the largest of all biodiversity hotspots, spans northeastern India, Bangladesh, and parts of Southeast Asia. The region’s ecosystems include evergreen forests, mixed deciduous forests, and semi-evergreen forests, supporting a diverse range of canopy tree species. The Western Ghats, extending from Kerala to Gujarat, is globally recognized for its biodiversity. This region’s ecosystems range from wet to dry, playing a critical role in regulating monsoon patterns. The However, the region faces significant threats from industrial forestry and international wildlife trade, with species like tigers, monkeys, and turtles being exploited for food and traditional medicines.
5.BIODIVERSITY	HOTSPOTS	OF HERITAGE VALUE IN INDIA
Biodiversity Heritage Sites, recognized under “Section 37 of the Biological Diversity Act, 2002”, are areas of significant ecological importance that contribute to the conservation of both wild and domesticated species. They may also hold cultural, ethical, or aesthetic value, contributing to the preservation of cultural diversity, sometimes in areas with long human association. According to the National Biodiversity Authority, India is home to 45 Biodiversity Heritage Sites, which provide important economic, tourism, and social benefits. Additionally, India has 42 World Heritage Sites, recognized under the 1972 World Heritage Convention, which are classified into cultural, natural, and mixed categories. These sites aim to fulfillthe fulfil the "Five Cs" objectives: Credibility, Conservation, Capacity-Building, Communication, and Communities. World Heritage Sites are crucial in promoting conservation efforts while balancing human interaction with nature. Global biodiversity, which refers to the variety of life on Earth, is a measure of the planet's ecological richness. While more than 99 percent of all species that ever existed are now extinct, current estimates suggest there are between 2 million and 1 trillion species on Earth, with most estimates pointing to around 11 million. Biodiversity hotspots—regions with exceptionally high levels of endemic plant and animal species—are critical to global conservation efforts. Although these areas make up only 2.5 percent of Earth's land surface, they support over half of the world’s plant species. Notable biodiversity hotspots include Madagascar, the Brazilian rainforests, the Himalayas, and the Horn of Africa. These regions are of immense ecological and economic importance, providing essential protection to the species that inhabit them. As of July 2024, there are 1,223 World Heritage Sites across 168 countries, categorized into cultural, natural, and mixed sites. The 1972 World Heritage Convention plays a vital role in preserving these sites and maintaining the balance between human interaction and the natural world.
6.LEGISLATIONGOVERNING BIOLOGICAL DIVERSITY AND IPR IN INDIA
India is one of the world’s major biodiversity hotspots, home to an incredible variety of flora, fauna, and ecosystems. To protect and preserve this biodiversity, India has enacted various laws and constitutional provisions. The 42nd Amendment of 1976 added Article 48-A, directing the state to protect and improve the environment, and “Article 51-A(g)”, making it a fundamental duty for citizens to safeguard nature. Additionally, Article 21 guarantees the right to a clean environment as part of the right to life. Key legislations include the “Wildlife Protection Act, 1972”, which governs the conservation of wildlife and their habitats, and the “Forest Conservation Act, 1980”, aimed at halting deforestation. India has also launched significant conservation initiatives like Project Tiger and Project Elephant. Other important laws include the “Indian Patent Act, 1970”, the “Geographical Indications of Goods Act, 1999”, and the “Protection of Plant Varieties and Farmers' Rights Act, 2001”. The “Biological Diversity Act, 2002”, specifically addresses the conservation and sustainable use of biodiversity, with recent amendments in 2023 to streamline intellectual property regulations. India’s commitment to environmental protection is further supported by the “National Green Tribunal Act, 2010”, which ensures swift resolution of environmental disputes and compensation for victims of environmental harm. Through these laws and initiatives, India aims to balance development with the conservation of its rich biodiversity.
7.GLOBAL	VIEWPOINTS	ON BIODIVERSITY,IT’S	SUSTAINABLE UTILIZATION, AND THE INTERSECTION WITH HUMAN WELFAREAND IPR
The IPPC plays a critical role in promoting global food security, safe international trade, and environmental protection. Similarly, the Ramsar Convention on Wetlands, signed in 1971, focuses on the conservation and sustainable use of wetlands, which are among the most productive ecosystems on Earth. Wetlands are vital for providing food, water, and medicinal resources, and they also support diverse plant and animal species. Covering about 6% of the Earth's land surface, wetlands contribute significantly to local economies, including tourism, while playing a crucial role in maintaining ecological balance.
[bookmark: _GoBack]8. REGULATIONS ON INTERNATIONAL TRADE IN ENDANGERED PLANT AND ANIMAL SPECIES.
This agreement is one of the oldest and largest multilateral efforts aimed at protecting endangered plants and animals from the threats of international trade. It categorizes species based on their risk of extinction and regulates international trade to prevent overexploitation. CITES also supports habitat protection, encourages research, and promotes community engagement through education and awareness. The CBD has become a cornerstone for national and international biodiversity policies, establishing legally binding commitments for ecosystem conservation. This framework sets global biodiversity conservation and sustainability targets to be achieved by 2030, addressing the urgent need to reduce species extinction risks, promote sustainable use of biodiversity, and strengthen implementation and monitoring efforts.
9.SDGs OF THE UNITED NATIONS
SDGs are commonly known as the global goals, these 17 goals tackle a broad spectrum of challenges related to the environment, society, and the economy, with the aim of fostering equality, prosperity, and sustainability for all.While all the SDGs are interconnected, some specifically focus on biodiversity. For instance, SDG 14 is dedicated to life below water, and SDG 15 focuses on life on land. Each goal includes specific targets to be achieved by 2030. Only 16% of the SDG targets are expected to be met by 2030, with key goals such as SDGs 2, 11, 14, 15, and 16 particularly off track. This framework is aligned with the 2030 Agenda’s key pillars—people, prosperity, planet, and participation—and emphasizes the localization of the SDGs, ensuring their integration into national frameworks and encouraging community participation at the local level.
10.WIPO AND TRIPS
WIPO is a United Nations agency that focuses on advancing and safeguarding intellectual property rights worldwide.The organization also supports research and provides information to enhance the protection of intellectual property services. By simplifying the IP application process, TRIPS facilitates trade and attracts investment, ultimately driving economic growth. The agreement also aims to prevent piracy and combat intellectual property infringement while ensuring transparency, fairness, and predictability in IP protection. Regarding biodiversity, its sustainable use offers numerous benefits that contribute to human welfare across economic, social, environmental, and health sectors. Economically, biodiversity provides vital resources such as crops, livestock, and fisheries, ensuring food security. Key ecological processes, such as pollination, seed dispersal, and nutrient cycling, are supported by diverse plant and animal life, which also contributes to food security through a variety of crops. Biodiversity is critical for disaster risk management; wetlands and forests, such as mangrove ecosystems, help mitigate flood impacts and stabilize soil to prevent landslides. They enhance water retention, which reduces drought issues. In terms of human health, biodiversity offers substantial benefits, with over 50% of medicines derived directly from natural sources. Healthy ecosystems provide fresh air and water, while nature contributes to mental well-being by reducing stress. Additionally, certain rare species are essential for treating specific diseases. By mitigating disaster risks like floods, droughts, and storms, biodiversity ultimately saves lives and provides livelihoods through forests, timber, and non-timber products.
11.JUDICIAL	RESPONSES CONCERNING BIODIVERSITY AND INTELLECTUAL PROPERTY RIGHTS
Several notable Supreme Court judgments have addressed the intersection of biodiversity and intellectual property rights in India.
“Turmeric Patent Case (1995)”: This landmark case involved the U.S. patent on turmeric, which was revoked due to evidence of prior art, highlighting issues of biopiracy.
“Neem Patent Case (2000)”: This case centered on a dispute between India and the European Patent Office over the patent on neem oil, which was challenged on the grounds that it lacked novelty.
“Basmati Rice Patent Case (2001)”: This issue involved the biopiracy of basmati rice by the U.S., leading to diplomatic tensions between India and the U.S. and efforts to protect traditional knowledge associated with this valuable crop.
“Monsanto Wheat Patent Case (2013)”: This case focused on the patenting of wheat varieties and its implications for biodiversity, raising concerns about the effects of patenting on genetic resources.
The judicial responses to these cases have played a crucial role in protecting and preserving biodiversity, reinforcing the importance of safeguarding traditional knowledge and ensuring the welfare of communities reliant on these resources.
12.FINDINGS, CONCLUSION AND SUGGESTIONS
In conclusion, biological and zoological diversity is crucial for human welfare, sustainable development, and the protection of intellectual property rights. However, despite existing legal frameworks aimed at the protection and conservation of biodiversity, losses continue at an alarming rate, revealing significant gaps in these efforts. The fragmentation of laws often leads to overlaps and confusion, while ineffective implementation due to resource limitations exacerbates the issue. Additionally, the lack of strict penalties undermines enforcement. Current trends indicate that we are lagging significantly in achieving global targets related to sustainable development goals. For instance, the Wildlife Protection Act of 1972 focuses primarily on species protection rather than the conservation of entire ecosystems and provides inadequate provisions for managing human-wildlife conflicts. Similarly, the Forest Conservation Act of 1980 lacks community involvement in forest management, has a slow clearance process, and is often underfunded. The Geographical Indications (GI) Act of 1999 has a limited scope for protecting traditional knowledge, along with high registration fees and a complex application process that discourage individuals from registering their GI tags. The Indian Patent Act of 1970 raises concerns about biopiracy and features inadequate enforcement mechanisms, a lack of transparency, and convoluted procedures. The Protection of Plant Varieties and Farmers’ Rights Act of 2001 falls short in compensating farmers for their varieties, imposing high registration fees, and presenting conflicts with other laws, along with limited access to benefit-sharing and scrutiny of variety applications. The Biological Diversity Act of 2002 suffers from unclear provisions regarding intellectual property rights, weak enforcement, insufficient funding, and inadequate representation of local communities, leading to delays and a lack of transparency in decision-making. While India’s laws aim to protect biodiversity, intellectual property rights, and promote sustainable development, they face numerous challenges that necessitate urgent reforms. The sustainable utilization of biodiversity is critical for maintaining ecological balance, ensuring food security, and supporting livelihoods, especially in developing countries. With biodiversity facing unprecedented threats due to habitat destruction, climate change, and overexploitation, there is an urgent need to explore legal frameworks that can safeguard these resources for future generations. This topic is particularly significant as it intersects with human welfare, recognizing that biodiversity is not only an environmental concern but also a socio-economic and cultural one. Legal perspectives help in establishing clear regulations for the equitable sharing of benefits arising from the use of genetic resources, thus supporting the objectives of the Convention on Biological Diversity (CBD) and the Nagoya Protocol. Moreover, the integration of Intellectual Property Rights (IPRs) adds a complex dimension, as it involves protecting traditional knowledge and ensuring that indigenous communities are not marginalized in the process of commercialization. Studying this topic enables a deeper understanding of how legal instruments can balance conservation efforts with economic development, ethical considerations, and the rights of local communities—making it a pivotal area for promoting both biodiversity conservation and sustainable human development. First, fostering international cooperation in national laws regarding biodiversity and intellectual property rights is essential. An interdisciplinary approach to policymaking should be adopted, accompanied by adequate funding. Awareness initiatives, such as workshops focused on biodiversity and intellectual property rights, are necessary to clarify these laws. Streamlining the registration process and reducing fees can promote sustainable agricultural practices at the local level and enhance community engagement. A dedicated act to protect traditional knowledge is vital in addressing biopiracy, one of the major threats today. Moreover, incorporating artificial intelligence into biodiversity monitoring can improve conservation efforts. Promoting global forums on biodiversity and intellectual property rights will facilitate practical solutions to protect and conserve novel plant varieties and other essential resources. Ultimately, the successful implementation of laws and sustainable development goals, particularly concerning biological and zoological diversity, relies on coordinated efforts among national and international communities, including governments, NGOs, institutions, and individuals. Timely action at the grassroots level is imperative for safeguarding human existence, preserving biodiversity, and ensuring the health of our planet, which is essential in today’s rapidly changing and globalized world.
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