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Abstract 

 

India's energy landscape is experiencing a substantial shift towards renewable energy sources, driven 

by the objectives of achieving sustainable development, enhancing energy security, and mitigating 

environmental impacts. As of 2023, renewable energy accounts for over 40% of India's total energy capacity, 

with solar, hydropower, wind, and biofuel being the primary contributors. The Indian government is actively 

promoting renewable energy projects, with a target of 450 GW of renewable energy capacity by 2030. Solar 

power is a pivotal element of India's energy strategy owing to its cost-effectiveness and sustainability. 

Nevertheless, the transition faces challenges, such as the need for substantial investments, technological 

advancements, and infrastructure development. India's renewable energy policy framework is 

comprehensive, attracting foreign investment and fostering rapid sectoral growth. The significance of green 

energy in India lies in its ability to ensure energy security, economic stability, and environmental 

sustainability. The government supports the renewable energy sector through policies, financial incentives, 

and international agreements. Investments in green energy enhance India's economic prospects by creating 

jobs and fostering tech innovation. This study aims to provide an overview of the current status of green 

energy in India, including renewable energy capacity, key projects, and challenges in the solar, wind, 

hydropower, and bioenergy sectors. It also explores future prospects, policies, initiatives, and barriers to the 

growth of renewable energy in India, and concludes with recommendations for improving the regulatory 

framework, attracting investments, and overcoming the identified challenges. 
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Introduction 

  India's Current energy landscape is characterized by a significant transition towards renewable 

energy, driven by the need to achieve sustainable development, improve energy security, and reduce 

environmental impacts. As of 2023, renewable energy sources constitute over 40% of India's total energy 

capacity, amounting to approximately 169 GW, comprising 64 GW of solar electricity, 52 GW of 

hydropower, 42 GW of wind energy, and 11 GW of biofuels[1]. The Indian government is actively 

promoting renewable energy projects as part of its commitment to increasing the utilization of sustainable 

energy [2]. This transition is driven by the objective of achieving 450 GW of renewable energy capacity by 

2030, a target that underscores the country's focus on enhancing its clean energy footprint [3].   Solar power 

is a cornerstone of India's energy strategy, valued for its cost-effectiveness and sustainability. Solar projects 

are increasingly recognized for their potential to alleviate energy poverty, facilitated by successful policy 

interventions and financial incentives [4]. Furthermore, advancements in solar technologies have enabled 

their integration into the agricultural sector, offering sustainable solutions such as solar water desalination 

and crop drying systems [5].  The energy transition in India faces several challenges. Issues such as the need 
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for substantial investment, technological advancement, and infrastructure development are critical for 

realizing ambitious renewable energy targets. Encouragingly, these initiatives have attracted significant 

private-sector investment, enhancing energy efficiency and addressing energy shortages [6].  India's 

renewable energy policy framework is comprehensive, encompassing policies and programs designed to 

attract foreign investment and foster the rapid growth of the renewable energy sector. The nation is regarded 

as one of the most attractive renewable energy markets globally, with expectations of generating substantial 

domestic employment opportunities [7].  Overall, India's energy landscape is evolving rapidly towards a 

sustainable future, with a focus on increasing the share of renewable resources in the energy mix. This 

emphasis on renewables aims not only to meet domestic energy demands but also to contribute positively to 

global climate change mitigation efforts. Although I cannot generate a full essay, this information provides a 

comprehensive overview of the current energy landscape in India based on the available literature. India's 

energy consumption and demand are marked by a complex blend of renewable and non-renewable energy 

sources, reflecting the country's rapid economic growth and challenges in transitioning to sustainable energy. 

Energy consumption patterns significantly impact the Indian economy, with both renewable and non-

renewable energy sources playing distinct roles. 

India's substantial dependence on fossil fuels, which constitute 93% of its energy portfolio, presents a 

significant challenge to economic sustainability and to human development. A study examining the period 

from 1985 to 2021 elucidated the impact of various energy types on India's economic growth. The findings 

indicate that while non-renewable energy sources, such as coal and oil, are pivotal for economic 

advancement, they also pose certain challenges. Specifically, coal consumption is associated with positive 

long-term growth, whereas oil consumption appears to hinder it. Conversely, among renewable energy 

sources, hydropower energy consumption is correlated with a negative impact on growth, whereas nuclear 

energy is conducive to long-term economic growth. This study underscores the predominant role of non-

renewable energy in India's growth, highlighting the necessity for policy interventions to bolster the 

renewable sector to achieve sustainable economic progress [8].  Urbanization and economic factors are also 

critical in shaping India's energy landscape. As India continues to urbanize and experiences growth in GDP 

and population, energy demand and associated carbon emissions are expected to increase. Consequently, 

reducing energy intensity, defined as energy consumption per unit of GDP, is essential for ensuring energy 

security and mitigating CO2 emissions [9].  Furthermore, the relationship between economic growth and 

energy consumption is asymmetrical. Positive changes in both renewable and non-renewable energy 

consumption contribute favorably to economic growth, whereas negative changes in these energy sources 

tend to impede it. This asymmetry supports the "growth hypothesis," which posits that both renewable and 

non-renewable energy consumption drive growth, thereby underscoring the potential of renewable energy to 

foster economic development [10]. This reliance necessitates a strategic shift towards renewable resources, 

which hold significant potential but remain underutilized owing to inadequate policy implementation. The 

building sector, for instance, represents a substantial portion of energy consumption, indicating a significant 

area for improvement in energy efficiency and the integration of sustainable practices [12].  Although a 

comprehensive overview report cannot be generated here, this summary provides insights into India's energy 

consumption and demand based on the available literature. India has made significant strides in harnessing 

renewable energy to address its growing energy demand and environmental challenges. As one of the 

leading countries in renewable energy production, India has prioritized the development and integration of 

various renewable energy sources, including solar, wind, hydropower, and biomass [13]. 

The Indian government has established ambitious objectives to augment its renewable energy capacity, with 

a particular focus on substantial contributions from solar and wind energies. In recent years, over 40% of 

India's energy capacity has been sourced from renewable energy, amounting to approximately 169 GW. This 

capacity comprises 64 GW from solar power, 52 GW from hydropower, 42 GW from wind energy, and 11 

GW from biofuels [14]. The diverse climatic and geographical conditions across India offer a strategic 

advantage in harnessing renewable energy, especially solar and wind energy [16].  Renewable energy not 

only supports environmental sustainability by reducing dependence on fossil fuels, such as coal, but also 

contributes to the reduction of carbon emissions, thereby addressing pollution and enhancing energy 

security. Furthermore, the Indian government advocates renewable energy as part of its strategy to achieve 

energy efficiency and provide affordable electricity nationwide. Foreign investment and innovation in 

renewable energy technologies are crucial for achieving these objectives [17].  Despite these advancements, 

challenges persist in integrating renewable energy into existing grid infrastructure. Technical, economic, and 
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sociopolitical factors must be addressed to ensure efficient and equitable integration. Nonetheless, efforts 

continue to surmount these challenges through government policies, private sector investments, and 

international collaborations [18].  While I cannot generate a full essay, here is some information regarding 

renewable energy sources in India based on the available literature. The importance of green energy in India 

is underscored by its critical role in ensuring energy security, economic stability, and environmental 

sustainability [19]. This significance can be attributed to several factors, as discussed in various studies.  

First, India is transitioning from traditional to renewable energy sources, such as solar and wind, which are 

abundant and geographically dispersed across the country. This shift is essential to meet sustainability 

targets and combat climate change, given the global emphasis on reducing carbon emissions [20].  The 

Indian government has been proactive in supporting the renewable energy sector through various policies 

and financial incentives. These include green bonds and the promotion of green entrepreneurship, which are 

vital strategies for fostering a conducive environment for sustainable energy projects [21]. India 's 

commitment to international accords, such as the Paris Agreement, highlights its resolve to amend domestic 

targets for renewable energy utilization, thereby contributing to global carbon reduction initiatives [22]. 

Investments in green energy not only bolster India's economic prospects by generating employment in the 

renewable sector but also stimulate technological innovations. Green innovation, particularly through 

environmental patents, has been recognized as a pivotal element in promoting renewable energy adoption, 

which is vital for sustainable economic growth [23]. In essence, green energy transcends the mere reduction 

of carbon emissions; it ensures energy accessibility and economic resilience, which are crucial for India's 

future development [24].  Although a comprehensive essay cannot be provided here, this synthesis 

underscores the significance of green energy for India within the context of its energy policies and 

sustainable development objectives, as informed by the extant literature. Environmental benefits of 

renewable energy, Energy security and reduced dependence on fossil fuels & Economic opportunities in the 

renewable energy sector.  The objectives of green chemistry studies are to advance sustainable practices in 

chemical processes and products. Key objectives based on recent research include Sustainability and 

Environmental Protection: Green chemistry endeavors to transition traditional chemical processes to more 

sustainable ones, thereby reducing the environmental footprint by minimizing hazardous substances and 

promoting the use of environmentally benign materials and processes [25]. Innovation in Analytical 

Chemistry: The primary objective is to innovate green analytical processes by employing non-toxic solvents, 

renewable resources, and energy-efficient techniques, ensuring high analytical performance while aligning 

with global sustainability goals [26].  This research aims to demonstrate the economic benefits of green 

chemistry by encouraging the industrial implementation of eco-friendly processes. This involves utilizing 

renewable materials and safer chemical processes to enhance industrial competitiveness and comply with 

international sustainability targets [27]. 

Global Environmental Challenges: Green chemistry aims to address global challenges such as pollution, 

resource depletion, and climate change by promoting interdisciplinary collaboration and adopting innovative 

technologies [28]. Although a comprehensive essay cannot be generated here, this information underscores 

the primary objectives of green chemistry studies derived from the existing literature [29].   

Overview of Renewable Energy Capacity in India: As of February 2024, India's total installed renewable 

energy capacity was 168.96 GW.  

The breakdown by source is as follows:  

solar: 63.30 GW;  

Wind: 41.93 GW;  

Large Hydro: 46.51 GW;  

Small Hydro: 4.92 GW;  

Biomass: 10.17 GW;  

Waste-to-Energy: 0.45 GW.  

 Comparison with Conventional Energy Sources: The total installed power capacity, encompassing 

both renewable and non-renewable sources, is 410.24 GW. Renewable energy constitutes 41.2% of the total 

installed capacity in the country [30]. Thermal power, including coal, gas, and diesel, accounted for 236.07 

GW (57.5% of the total capacity), whereas nuclear power contributed 6.78 GW (1.7% of the total capacity).  

India has made substantial progress in expanding its renewable energy capacity, with solar and wind power 

leading this growth. The nation aims to achieve 500 GW of renewable energy capacity by 2030, in alignment 

with its commitment to reducing carbon emissions and transitioning to cleaner energy sources. 
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Projected share of renewables in India's energy mix: 40% by 2030 &  60-65% by 2050 

Solar power - 100 GW target by 2022 

Wind power - 60 GW target by 2022 

 Small hydro and biomass power Comparison to global trends: 

 India's targets align with global push towards renewables 

 India ranked 5th globally in renewable energy capacity in 2020 

 Faster adoption rate compared to many developed countries 

India's renewable energy targets and progress align well with global trends. 

 India's ambitious goals of 175 GW renewable capacity by 2022 and 450 GW by 2030 reflect the 

global push towards clean energy adoption. 

 

-Ranking 5th globally in renewable energy capacity as of 2020 demonstrates India's significant progress and 

commitment to renewables. 

India is adopting renewables at a faster rate than many developed countries, showcasing its leadership in the 

clean energy transition. 

The projected 40% share of renewables in India's energy mix by 2030 and 60-65% by 2050 aligns with 

global efforts to decarbonize power sectors. The focus on solar (100 GW target) and wind (60 GW target) 

mirrors the global emphasis on these technologies as key drivers of the energy transition. 

Grid integration of variable renewable energy Intermittent nature of solar and wind power creates 

challenges for grid stability need for improved forecasting and energy storage systems Upgrading 

transmission infrastructure to handle fluctuating power flows developing smart grid technologies for better 

demand supply management Land acquisition for large-scale projects.  Competing land uses, especially in 

densely populated areas Environmental and social impact concerns Complex legal processes and potential 

disputes. Balancing local community interests with project development 

Financing and policy implementation High upfront costs for renewable energy projects Uncertainty in long-

term policy support and incentives- Developing innovative financing mechanisms (e.g., green bonds, 

crowdfunding) Aligning policies across different government levels and departments  Addressing regulatory 

barriers and streamlining approval processes  Creating a stable investment environment to attract private 

sector participation 

 

Government targets 

 

 Achieve 40% of installed electricity capacity from non-fossil fuel sources by 2030 

These policies and initiatives aim to increase the share of renewable energy in the country's overall energy 

mix and promote sustainable development.  

 

Challenges in Renewable energy policy in India 

 

The following are key considerations and insights regarding the challenges confronting the renewable energy 

sector in India: 

 1. Grid Integration: It is imperative to enhance infrastructure to effectively manage the variability inherent 

in renewable energy sources and ensure a reliable power supply.  

2. Land Acquisition: Addressing the challenges associated with securing suitable land for large-scale solar 

and wind projects is crucial. 

 3. Storage Solutions: There is a need for innovation and deployment of cost-effective energy storage 

technologies to manage supply fluctuations.  

4. Policy Consistency: Establishing stable, long-term policies is essential to attract investment and foster 

growth within the renewable energy sector.  

5. Financing: Expanding access to affordable financing for renewable energy projects, particularly for small 

and medium-sized installations, is necessary.  

6. Skill Development: Educating a workforce skilled in the installation, maintenance, and operation of 

renewable energy systems is vital.  

7. Public Awareness: Raising awareness about the benefits of renewable energy and promoting its adoption 

at both household and community levels is important.  
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8. Technology Adaptation: Adapting renewable technologies to suit India's diverse climatic and 

geographical conditions is required. 

 9. Rural Electrification: Delivering renewable energy solutions to remote areas lacking grid access is a 

priority.  

10. Manufacturing Capacity: Enhancing domestic production of renewable energy components to reduce 

reliance on imports is needed.  

11. Water Scarcity: Addressing the water requirements for cleaning solar panels, particularly in arid 

regions, is a significant challenge.  

12. Waste Management: Developing effective recycling and disposal methods for end-of-life renewable 

energy equipment is necessary.  

13. Balancing Agriculture and Energy: Resolving conflicts between land use for renewable energy 

projects and agricultural activities requires strategic planning and balanced approaches to ensure food 

security while advancing clean energy objectives.  

14. Grid Modernization: Updating the current power grid to support bidirectional power flow and smart 

grid technologies is essential.  

15. Regulatory Frameworks: Simplifying approval processes and regulations can expedite project 

execution, creating a more favorable environment for renewable energy development in India. 

These suggestions encompass various aspects of the renewable energy sector in India, aiming to 

overcome obstacles and encourage widespread adoption and sustainable growth. Water scarcity poses a 

major challenge for maintaining solar panels in arid areas, necessitating innovative cleaning solutions. Waste 

management in the renewable energy sector requires the development of sustainable recycling and disposal 

methods to address the increasing volume of end-of-life equipment. The competition for land between 

renewable energy projects and agriculture underscores the need for strategic planning and balanced 

approaches to ensure food security while advancing clean energy objectives. Modernizing the power grid is 

crucial for accommodating the growing integration of renewable energy sources, enabling bidirectional 

power flow and smart grid technologies. Streamlining regulatory frameworks and approval processes can 

expedite project implementation, fostering a more favorable environment for renewable energy development 

in India. These complex challenges highlight the necessity for comprehensive strategies to promote 

sustainable growth and the widespread adoption of renewable energy technologies across the nation. 

 

Conclusion & Recommendations 

The green energy sector in India has shown significant progress in recent years, with renewable sources 

contributing an increasing share to the country's energy mix. Key findings indicate rapid expansion of solar 

and wind power capacities, driven by supportive government policies and declining technology costs. 

However, challenges remain in grid integration, energy storage, and financing large-scale projects. India's 

renewable energy growth aligns with global trends, although the country faces unique obstacles related to its 

vast population and diverse geographies. The outlook for green energy in India appears promising, with 

ambitious targets set for 2030 and beyond. To fully realize its potential, continued policy support, 

technological innovation, and increased private-sector participation are crucial. Addressing infrastructure 

limitations and improving the regulatory framework will be essential to accelerate the transition towards a 

cleaner, more sustainable energy future. To enhance the regulatory framework for renewable energy, 

policymakers should implement clear and consistent long-term policies, streamline permitting processes, and 

establish transparent grid connection procedures. Attracting investments in renewables can be achieved 

through financial incentives, such as tax credits, feed-in tariffs, and green bonds, as well as by creating a 

stable investment environment with predictable returns. Strategies to overcome identified barriers should 

focus on improving grid infrastructure to accommodate variable renewable sources, investing in energy 

storage technologies, and promoting public-private partnerships for research and development. 

Implementing comprehensive education and training programs can address the skills gap in the renewable 

energy sector, while fostering community engagement can help mitigate local opposition to renewable 

energy projects. 

Future research directions should focus on areas requiring further study and analysis, such as the 

potential for emerging renewable technologies in India and the need for comprehensive data collection and 
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monitoring. This research can provide valuable insights to inform policy decisions and guide the country's 

renewable energy transition. 

 

References 

 

[1] Anastas, P. T., & Kirchhoff, M. M. (2002). Origins, current status, and future challenges of green 

chemistry. Accounts of Chemical Research, 35(9), 686–694. https://doi.org/10.1021/ar010065m 

[2] Anees, A. S. (2012). Grid integration of renewable energy sources: Challenges, issues, and possible 

solutions. 1–6. https://doi.org/10.1109/iicpe.2012.6450514 

[3] Behera, B., Sucharita, S., Patra, B., & Sethi, N. (2023). A blend of renewable and non-renewable energy 

consumption on economic growth of India: The role of disaggregate energy sources. Environmental Science 

and Pollution Research International, 31(3), 3902–3916. https://doi.org/10.1007/s11356-023-31372-0 

[4] Donato, L., Nasser, I. I., Drioli, E., & Majdoub, M. (2022). Green Chemistry and Molecularly Imprinted 

Membrane Synthesis. Membranes, 12(5), 472. https://doi.org/10.3390/membranes12050472 

[5] Esmaeilpour Moghadam, H., & Karami, A. (2024). Green innovation: Exploring the impact of 

environmental patents on the adoption and advancement of renewable energy. Management of 

Environmental Quality: An International Journal, 35(8), 1815–1835. https://doi.org/10.1108/meq-10-2023-

0360 

[6] Ghose, D., Pradhan, S., & Shabbiruddin, S. (2019). Development of model for assessment of renewable 

energy sources: a case study in Gujarat, India. International Journal of Ambient Energy, 43(1), 1157–1166. 

https://doi.org/10.1080/01430750.2019.1691650 

[7] Green Environmental Chemical Analysis. (2025). Royal Society Of Chemistry. 

https://doi.org/10.1039/9781837676187 

[8] Haldar, S. (2019). Green entrepreneurship in the renewable energy sector: A case study of Gujarat. 

Journal of Science and Technology Policy Management, 10(1), 234–250. https://doi.org/10.1108/jstpm-12-

2017-0070 

[9] Haldar, S., & Sharma, G. (2021). Impact of urbanization on per-capita energy use and emissions in India. 

International Journal of Energy Sector Management, 16(1), 191–207. https://doi.org/10.1108/ijesm-01-

2021-0010 

[10] Katoch, O. R., Sehgal, S., Nawaz, A., & Cash, T. A. (2024). Promoting sustainability: tackling energy 

poverty with solar power as a renewable energy solution in the Indian energy landscape. Discover Energy, 

4(1). https://doi.org/10.1007/s43937-024-00043-7 

[11] Kumar J, C. R., & Majid, M. A. (2020). Renewable energy for sustainable development in India: 

current status, future prospects, challenges, employment, and investment opportunities. Energy, 

Sustainability and Society, 10(1). https://doi.org/10.1186/s13705-019-0232-1 

[12] Kumar, R., Singh, T., Gupta, D., Goel, R., Khanna, R., Alkhayyat, A., & Mohanty, S. M. (2023). 

Sustainable Finance Factors in the Indian Economy: An Analysis of Climate Change Policy and the Energy 

Sector. Fluctuation and Noise Letters, 23(02). https://doi.org/10.1142/s0219477524400042 

[13] Kurul, F., Doruk, B., & Topkaya, S. N. (2025). Principles of green chemistry: Building a sustainable 

future. Discover Chemistry, 2(1). https://doi.org/10.1007/s44371-025-00152-9 

[14] Lal S R, S., Herbert G M, J., Arjunan, P., & Suryan, A. (2022). Advancements in renewable energy 

transition in India: A review. Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, 

ahead-of-print(ahead-of-print), 1–31. https://doi.org/10.1080/15567036.2021.2024921 

[15] Luhaniwal, J., Agarwal, S., & Mathur, T. (2025). An integrated DEA-fuzzy AHP method for 

prioritizing renewable energy sources in India. Scientific Reports, 15(1). https://doi.org/10.1038/s41598-024-

84891-2 

[16] Medina Valderrama, C. J., Morales Huamán, H. I., Cardona-Acevedo, S., Valencia-Arias, A., Vasquez 

Coronado, M. H., & Delgado-Caramutti, J. (2023). Trends in Green Chemistry Research between 2012 and 

2022: Current Trends and Research Agenda. Sustainability, 15(18), 13946. 

https://doi.org/10.3390/su151813946 

[17] Meher, A. K., & Zarouri, A. (2025). Green Analytical Chemistry: Recent Innovations. Analytica, 6(1), 

10. https://doi.org/10.3390/analytica6010010 

http://www.ijcrt.org/


www.ijcrt.org                                               © 2025 IJCRT | Volume 13, Issue 9 September 2025 | ISSN: 2320-2882 

IJCRT2509230 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b902 
 

[18] Mondal, S., Rathore, J., Sharma, A. K., Mondal, A., & Koundinya, K. K. (2024). India’s shift toward 

sustainable energy: A comprehensive approach to renewable energy integration and environmental 

sustainability. Journal of Renewable and Sustainable Energy, 16(4). https://doi.org/10.1063/5.0220054 

[19] Philippe, M., Didillon, B., & Gilbert, L. (2012). Industrial commitment to green and sustainable 

chemistry: use of renewable materials and development of eco-friendly processes and ingredients in 

cosmetics. Green Chemistry, 14(4), 952. https://doi.org/10.1039/c2gc16341a 

[20] Raihan, A., Sarker, T., & Zimon, G. (2024). An Investigation on the Prospects, Challenges, and Policy 

Consequences of Renewable Energy Technology Development for India’s Environmental Sustainability. 

WSEAS TRANSACTIONS ON ENVIRONMENT AND DEVELOPMENT, 20, 365–390. 

https://doi.org/10.37394/232015.2024.20.35 

[21] Reed S. M., Hutchison J. E. (2000). Green Chemistry in the Organic Teaching Laboratory: 

Environmentally Benign Synthesis of Adipic Acid. Journal of Chemical Education, 77(12), 1627. 

https://doi.org/10.1021/ed077p1627 

[22] Salam, R. A., Ratyal, N. I., Alam, M., Akram, N., Gómez Muñoz, C. Q., Amber, K. P., & García 

Márquez, F. P. (2020). An Overview of Energy and Development of Energy Integration in Major South 

Asian Countries: The Building Sector. Energies, 13(21), 5776. https://doi.org/10.3390/en13215776 

[23] Sawhney, A. (2020). Striving towards a circular economy: Climate policy and renewable energy in 

India. Clean Technologies and Environmental Policy, 23(2), 491–499. https://doi.org/10.1007/s10098-020-

01935-7 

[24] Sharma, R. K., Gulati, S., & Mehta, S. (2012). Preparation of Gold Nanoparticles Using Tea: A Green 

Chemistry Experiment. Journal of Chemical Education, 89(10), 1316–1318. 

https://doi.org/10.1021/ed2002175 

[25] Shastri, S., Mohapatra, G., & Giri, A. K. (2020). Economic growth and renewable and nonrenewable 

energy consumption nexus in India. International Journal of Energy Sector Management, 14(4), 777–792. 

https://doi.org/10.1108/ijesm-06-2019-0016 

[26] Shukla, A. K., Sudhakar, K., & Baredar, P. ( (2017). Renewable energy resources in South Asian 

countries: Challenges, policy, and recommendations. Resource-Efficient Technologies, 3(3), 342–346. 

https://doi.org/10.1016/j.reffit.2016.12.003 

[27] Shyam, B., & Kanakasabapathy, P. (2017). Renewable energy utilization in India: Policies, 

opportunities, and challenges. 1–6. https://doi.org/10.1109/tapenergy.2017.8397311 

 

[28] Sreenu, N. (2024). Examining the dynamics of risk associated with green investment in India: A study 

on fintech and green bonds for clean energy production. Journal of Economic Studies, 52(3), 588–604. 

https://doi.org/10.1108/jes-12-2023-0680 

[29] Thakur, A. K., Singh, R., Suraparaju, S. K., Aseer, R., Gehlot, A., Kaviti, A. K., Natarajan, S. K., & 

Sikarwar, V. S. (2022). Advancements in solar technologies for sustainable development of agricultural 

sector in India: a comprehensive review of challenges and opportunities. Environmental Science and 

Pollution Research, 29(29), 43607–43634. https://doi.org/10.1007/s11356-022-20133-0 

[30] Wenten, I. G., Khoiruddin, K., & Siagian, U. W. R. (2024). Green Energy Technologies: A Key Driver 

of Carbon Emission Reduction. Journal of Engineering and Technological Sciences, 56(2), 143–192. 

https://doi.org/10.5614/j.eng.technol.sci.2024.56.2.1 

 

http://www.ijcrt.org/

