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KEYWORDS ABSTRACT

Climate Change, Green technologies, adjacent innovations in renewable energy, energy competence, sustainable
Patent, Green agriculture, and pollution control, offer feasible pathways to decarbonization and resource
Technology, IPR, | optimization. These technologies are not just incremental improvements but repeatedly involve
Invention, troublesome innovations that require significant research, development, and commercialization
Technology. efforts. As a result, the effectiveness of Intellectual Property Rights in incentivizing these activities

within the inimitable socio-economic and regulatory landscape of India becomes a significant area
of inquiry, particularly given the predictable limitations of patents in sufficiently promoting
environmental innovation where market demand may not fully reproduce social value. Within this
context, Intellectual Property Rights come out as a multifaceted yet crucial mechanism, potentially
both accelerate and impede the development and dissemination of green technologies.
Understanding the nuanced collision of India's IPR framework on green innovation is therefore
supreme, as it can appreciably influence the nation's capability to attain its climate targets and
encourage sustainable growth.

1. INTRODUCTION

The rising global climate crisis necessitates an archetype move towards sustainable development, with green technology
innovation playing a crucial role in extenuating environmental degradation and nurturing a low-carbon economy. This change
is mostly dangerous for emerging economies like India, which faces the dual face up to of fast industrialization and
environmental stewardship (Johnson & Lybecker, 2009). Within this context, Intellectual Property Rights come out as a
multifaceted yet crucial mechanism, potentially both accelerate and impede the development and dissemination of green
technologies. Understanding the nuanced collision of India's IPR framework on green innovation is therefore supreme, as it
can appreciably influence the nation's capability to attain its climate targets and encourage sustainable growth (Kumari,
2023).

1.1 Background of Climate Change and Green Technology

The thoughtful environmental and socioeconomic ramification of climate change, manifested all the way through increasing
global temperatures, severe weather events, and sea-level rise, underline the urgent need for technological solutions
(Dechezleprétre et al., 2012). Green technologies, adjacent innovations in renewable energy, energy competence, sustainable
agriculture, and pollution control, offer feasible pathways to decarbonization and resource optimization. These technologies
are not just incremental improvements but repeatedly involve troublesome innovations that require significant research,
development, and commercialization efforts. As a result, the effectiveness of Intellectual Property Rights in incentivizing
these activities within the inimitable socio-economic and regulatory landscape of India becomes a significant area of inquiry,
particularly given the predictable limitations of patents in sufficiently promoting environmental innovation where market
demand may not fully reproduce social value (Tur-Sinai, 2017). Furthermore, while patents may not always unswervingly
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correlate with the triumphant transfer of green technologies, trademarks and utility models have been recognized as more
effective incentives for climate innovation in developing countries (tte et al., 2024). This research paper delve into the
complicated relationship between IPR, green technology innovation, and climate change mitigation in the Indian context,
probing how the on hand intellectual property regime influence the development, deployment, and ease of access of
environmentally sound technologies (Unnikrishnan, 2024).

1.2 The Role of Intellectual Property Rights

Intellectual Property Rights, mainly patents, are often viewed as foundational incentive for innovation by granting exclusive
rights to inventors for a limited period of time; in that way promote investment in research and development. Though, in the
framework of green technologies and climate change, the position of IPR become more contentious, as concern arise relating
to the potential for monopolies to limit access to critical environmental solutions, for the most part in developing nations
(Dechezleprétre et al., 2012). This tension between development innovation all the way through exclusive rights and ensuring
extensive dissemination for public good necessitate a cautious examination of policy mechanisms that can balance these
competing objectives (Lybecker, 2014). Specifically, the effectiveness of IPR in promoting the international transfer of
climate-friendly technologies is debated, with some evidence symptomatic of that negligent intellectual property regimes
may unconstructively impact the diffusion of patented knowledge, while others draw attention to the significance of suitable
government policies and recipient country capacities for flourishing technology transfer (Dechezleprétre et al.,
2012)(Kirchherr & Urban, 2018).

1.3 Objectives and Scope of the Study

This study aims to particularly analyze the present IPR landscape in India relating to green technologies, identify both the
facilitating factors and existing barriers to innovation and diffusion. It will further evaluate the efficacy of India's IPR regime
in nurturing indigenous green technology development and attracting foreign direct investment in this critical sector. It will
also examine how India's IPR structure aligns with its international commitment on climate change and sustainable
development goals identify possible areas for policy reform. This inclusive analysis will eventually propose evidence-based
recommendations for strengthening India's IPR framework to more efficiently kindle green technology innovation and speed
up climate change mitigation hard work within the country.

2. LITERATURE REVIEW

This section significantly examines existing scholarly work on the relationship between Intellectual Property Rights and
green technology innovation, with an exact focus on insights relevant to the Indian context. The review will mainly discover
how IPR impact the generation and international diffusion of climate change mitigation technologies, demeanor in mind
India's outstanding position as a most important developing economy (Has¢i¢ et al., 2010). It will investigate keen on the
historical development of IPR and its implication for technology transfer, mainly concerning environmentally sound

technologies, and scrutinize the challenges in disseminating such technologies to developing nations (Sajid et al., 2023).
2.1 IPR and Innovation: Theoretical Frameworks

The theoretical foundation of IPR as an innovation driver is primarily rooted in the concept of appropriability, where
exclusive rights are granted to creators to regain their research and development investments and incentivize future
innovation (Unnikrishnan, 2024). This framework posits that without such protection, the risk of free-riding by competitors
would reduce the incentive for private entities to embark on costly innovative activities, leading to underproduction of
socially valuable knowledge (Unnikrishnan, 2024). However, the application of this theoretical framework to green
technologies introduce complexities, given the considerable public good uniqueness of environmental benefits and the
prospective for IPR to obstruct prevalent technology adoption, particularly in contexts like India where access and
affordability are paramount concerns (Herman, 2021). Furthermore, the arrival of emerging technologies, such as artificial
intelligence, introduces new challenges and opportunities for IPR frameworks, necessitate adaptive policies to address issues
of authorship, ownership, and ascription of Al-generated inventions in the perspective of green technology development
(Unnikrishnan, 2024)(Soni, 2024).

2.2 IPR and Green Technology Transfer

The global transfer of green technologies is vital for global climate change mitigation, yet it is intensely predisposed by the
details of IPR regimes, which can either facilitate or hinder the flow of knowledge and patented solutions across borders
(Ferreira et al., 2019). The Paris Agreement underscores technology development and transfer as essential for global climate
action, yet practical implementation faces significant contention between developed and developing nations regarding the
interpretation and support mechanisms for technological innovation (Oh, 2019). This frequently lead to debate about
compulsory licensing, patent pools, and technology transfer mechanisms, in particular for technologies deemed necessary
for environmental sustainability in developing countries (Johnson & Lybecker, 2009). The historical development of IPR
has time after time reflected societal acknowledgment of the value of intellectual creations, yet adapting these frameworks
to the quickly altering technological landscape, mainly relating to green technologies, remains a unrelenting challenge
(Unnikrishnan, 2024).

Advances in Consumer Research| Year: 2025 | Volume: 2 | Issue: 4

Page. 3033


file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%239b7425bdf6f9c5a7aa82d50ba4f221a0
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23a2534d31c51a61beb03457283c6e992e
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%233152e64088a6233a6e1e8e91d46648e2
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%230fd68b7847fe2ec1a3d8b74dd7d90b49
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%233152e64088a6233a6e1e8e91d46648e2
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%233152e64088a6233a6e1e8e91d46648e2
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23397ef3763e5a1c4f56df34665b24d221
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%231ea389a17fbe3c82bfb7f915e2ffc4aa
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23cf14c38be1efc44202909a7a43527ee6
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23a2534d31c51a61beb03457283c6e992e
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23a2534d31c51a61beb03457283c6e992e
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%230eb78e6ad212e19a31f47886431996e5
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23a2534d31c51a61beb03457283c6e992e
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%238b46905c60c8f3ef8b8cb1ae3ff54dd4
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%239585604cc700682060af4254b73e6c8a
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%2341842232f2117501de3b29583f2450ff
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23bd33c6c9834eb0e6b49e5d4ade9aeaf0
file:///C:/Users/AJAY/Downloads/Advances%20in%20Consumer%20Reserach%20-%201.docx%23a2534d31c51a61beb03457283c6e992e

Dr. Anuj Kumar Sinha, Dr. Nimisha Sinha, Dr. Ankita Kumari, Ms Prachi
Priyamvada, Mr. Yogesh Chandra Gupta

2.3 Climate Change Policies and IPR

India's promise to climate change mitigation is apparent in its nationally determined assistance, which comprise motivated
target for renewable energy ability and emissions concentration reduction. This promise necessitates a healthy policy
structure that efficiently integrate intellectual property rights with climate policy objectives to promote green innovation and
make possible the diffusion of environmentally sound technologies within the country (Sajid et al., 2023). This addition is
vital for India to not only attain its domestic environmental goals but also to bring into line with global efforts to battle
climate change, bearing in mind its noteworthy energy demands and rapidly increasing economy (Jangid et al., 2025)(Akter,
2024). The relationship between national IPR frameworks and international climate agreements, consequently, becomes a
fundamental area for policy research, predominantly in how intellectual property can either be a obstruction or an enabler
for achieving India's climate target (Farwah, 2025).

3. THE IMPACT OF IPR ON GREEN TECHNOLOGY INNOVATION

This part will critically examine the comprehensive ways in which Intellectual Property Rights manipulate the route and
rapidity of green technology innovation, predominantly inside the Indian context. It will investigate how sturdy IPR
protection can incentivize private sector investment in research and growth of sustainable technologies, while too
investigative possible drawbacks such as augmented expenses and limited access to necessary green innovations (Rimmer,
2019).

3.1 Case Studies of Successful Green Technologies

Examining precise instance of booming green technologies and their connection with IPR frameworks offers very useful
insight into the practical effectiveness of different intellectual property strategies. These case studies will emphasize how
patents, trademarks, and trade secrets have also fostered quick development and commercialization or, on the other hand,
shaped barriers to implementation and dissemination, particularly in the Indian market. For example, analysis of solar energy
advancement in India can exemplify how precise patenting strategies have twisted the background of local manufacturing
and foreign technology transfer, influence affordability and accessibility of renewable energy solution nationwide. Likewise,
assess the role of IPR in the development of electric vehicle technology or sustainable agricultural practices inside India
would disclose significant lessons on balancing proprietary rights with public concern in environmental sustainability.
Furthermore, understanding these nuance is important for increasing intellectual property policies that in actual fact
encourage green innovation while at the same time address the urgent need for widespread technological adoption to battle
climate change in India (Sudhir, 2017)(Sundar, 2024).

3.2 Challenges and Barriers to Innovation

Despite the potential for IPR to encourage green innovation, numerous intrinsic challenges and barriers obstruct the most
advantageous performance of these frameworks, mainly in developing economies like India. These include the high costs
connected with patenting and litigation, which can suspiciously influence smaller innovators and green startups, as well as
the complexity of navigate international patent systems (Sujaya et al., 2019). Additionally, concern regarding patent thicket
and anticompetitive practices can delay the growing development of green technologies, leading to innovation stagnation to
a certain extent than hastening (Chen & Chen, 2024). Furthermore, the intrinsic difficulty in value environmental benefits
and the long settlement periods for many green technologies often discourage conservative investment, compounding the
challenges face by innovators in secure necessary capital (Potluri & Phani, 2020). The lack of a coordinated global move
toward to IPR in the context of green technology also creates momentous hurdles for cross-border technology transfer and
collaboration, impede the extensive distribution of crucial environmental solutions (Suzuki, 2014).

3.3 Role of Government Policies and Incentives

Government policies and incentive play a essential role in determining the background of green technology innovation by
creating a favorable environment for research, development, and consumption of sustainable solutions (Naruetharadhol et
al., 2024). In India, this involve a planned combine of economic incentive, such as subsidies and tax breaks for green R&D,
and regulatory frameworks that give confidence the acceptance of environmentally friendly practices and technologies
(Mansour, 2023). This include straight financial support for green technology projects, favored procurement policies for
green products, and the establishment of committed research institutions and incubators paying attention on environmental
innovation. Moreover, public policy can unswervingly influence the "type" of innovation induce, navigation it towards not
wastefully effective solutions rather than merely incremental improvements (“Invention and Transfer of Environmental
Technologies,” 2011)(Jénicke & Lindemann, 2010).

4. ANALYSIS OF PATENTING ACTIVITY IN GREEN TECHNOLOGIES

This section will look into into the quantitative aspect of intellectual property; particularly analyze patenting trends and their
implication for green technologies inside India. This investigation will examine the volume, scope, and ownership of patents
connected to renewable energy, energy efficiency, sustainable agriculture, and pollution control, submission insight keen on
the innovation background and the comparative strength of different technical domains. It will further discover how these
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patenting actions reveal India's progress towards its climate goals; identify areas of quick growth as well as those where
innovation may be sheathing.

This will scrupulously feature the development of patent filings in key green technology sectors over time; distinguish
between domestic and international patent application and identify the overriding players in each domain. It will also examine
the geographical circulation of these patents, importance region with high innovative productivity and those with up-and-
coming potential. Furthermore, an examination of patent qualifications will make known the interconnectedness of various
green technologies and the opening research areas pouring advancements (“Invention and Transfer of Environmental
Technologies,” 2011). A significant examination of patent data, mainly through the lens of the YO2E patent classification
system, will make known precise trend in renewable energy technologies such as solar and wind power, representative how
policy design and concentration influence innovation (Hille et al., 2020). It recognizes the famous companies, research
institution, and governmental bodies that are at the front position of green technology patenting in India, assess their
premeditated focal point and joint efforts. This analysis will also distinguish between public and private sector contributions,
evaluate their individual impacts on the overall modernization ecosystem and analytical areas where improved collaboration
could speed up technological progress (Dechezleprétre et al., 2019)(Johnstone et al., 2011). Additionally, an evaluation of
patent continued existence rates in emerging economies, including India, can provide insight into the long-term feasibility
and commercialization possible of patented green technologies, contribution vital data for policymakers (Danish et al., 2020).
Such an appraisal can also draw attention to the technological occupation of different Indian entities and their proportional
compensation in precise green technology domains, which is vital for embattled policy support and speculation attraction
(Fankhauser et al., 2017).

5. CONCLUSION

This concluding part will synthesize the findings from the previous analysis, offering a all-inclusive impression of the present
state of IPR in India's green technology sector and its implication for climate change mitigation and sustainable development.
It will sum up the essential role of intellectual property rights in motivating innovation; facilitate technology transfer, and
attract savings in environmentally sustainable solutions. It will also repeat the challenge and opportunity discuss, mainly in
the Indian context, emphasize the need for a impartial IPR establishment that encourage innovation while ensure wide access
to green technologies. Ultimately, the successful coordination of IPR frameworks with national climate objectives is supreme
for India to attain its determined sustainability target and foster a truly green economy. This includes optimizing patent
assessment methodologies for separate and multifaceted green innovations; acknowledge that their societal value may differ
considerably from their private value. It is also dangerous to think how intellectual property rights can be leveraged to endorse
reasonable access to green technologies, mainly for developing nations, ensure that the pursuit of innovation does not
unintentionally widen technological disparity. Such a move toward necessitate a re-evaluation of current IPR policies to
improved bring into line with the imperative of global environmental justice and sustainable development. The deliberate
submission of intellectual property rights, consequently, must equilibrium the proprietary interests of innovators with the
communal very important for fast and extensive acceptance of climate-mitigating technologies .
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