


Review Article
Renewable Energy in Shaping the Upcoming Energy Demands in India: A Review on Status, Policy Analysis and Future Pathways
Abstract
Energy is the key catalyst in the overall economic growth of any nation. Energy in many forms drives the nation. In the current scenario, India's energy utilization ranks fourth globally in total energy consumption, with the majority of it derived from non-renewable sources. The need of the hour stands in the exploitation of renewable sources of energy to mitigate the arising environmental issues, as well as the fear of being driven out of the conventional energy sources. As the population grows, so does the energy demand, raising concerns about sustainable resource utilization and reducing carbon footprints. As of 2025, India’s renewable capacity has reached a significant milestone of 220.10 GW, driven largely by a 106 GW solar contribution. The findings also suggest that while India is on a trajectory to meet its 500 GW target by 2030, success depends on modernized grid infrastructure and enhanced public-private partnerships. These problems are not just limited to India, but the whole world is working towards a common goal to achieve sustainability in the energy sector. This review paper explores the current status and scope of renewable energy in India, including solar, wind, hydro, biomass, and geothermal. This also reflects the contribution of these sources of energy to the Indian economy, critically evaluates policies and initiatives, and discusses the learnings, challenges and prospects in scaling up renewable energy for a sustainable future.
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1. Introduction
Energy is the basic need for the functioning of any field of work. Energy is derived mostly from two sources: renewable and non-renewable. India is a densely populated country with high energy demand; to catalyse its fast growth and fulfil the needs of the population, mostly non-renewable sources are exploited for energy generation. The energy consumption of India stands at fourth in the world, followed by China, Russia, and the United States (U.S. Energy Information, n.d.). The primary source of energy in India is thermal power plants, which contribute to approximately 70% of the country's energy generation (Central Electricity Authority, 2014). This implies the reliance of India's entire energy sector on coal, primarily fossil fuels. Use of fossil fuel as the chief source of energy has several negative implications on the environment as well as its reserves. Thermal power plants emit a significant amount of CO2, NOx, and SO2, polluting the air and contributing to global warming. This not only causes air pollution but also causes thermal pollution, leading to hotter years. These energies, being non-renewable in nature due to over-exploitation, are feared of getting exhausted, pushing the future generation’s energy needs into the doldrums. Currently, as an attempt to mitigate the probable energy crisis in the future and to ensure sustainability in the energy sector, India is investing in solar, wind, and hydro power plants to reduce its reliance on fossil fuels. These energies are inexhaustible, productive in the long run, and best complemented by their environmental friendliness.
India is among the top five nations in terms of renewable energy capacity (International Energy Agency). The total renewable energy capacity of India has hit 220.10 GW as of 2025 (Ministry of New and Renewable Energy, 2025), with solar at 106 GW and wind power crossing the 50 GW milestone. This expands the clean energy network over the country’s map and helps the national economy to grow, reducing its dependence on fossil fuel as it imports 89.4% of its oil requirements (Ministry of Petroleum and Natural Gases, 2021), which makes nearly a quarter of its total imports. India is focusing on attaining 500 GW of renewable energy by 2030, comprising a goal to achieve 280 GW solar capacity by the same year (International Renewable Energy Agency, 2023).
Over the last years, government policies and involvement of private agencies have helped take the mission to achieve sustainability in energy way beyond, making them more economically accessible to all sectors of society and helping them reach the most remote locations (Sharma et al., 2022). In this, the hydro power generation has also doubled (Gupta, n.d.). The government has been investing heavily in all possible aspects to exploit renewable energy sources to reduce dependence on coal and fossil fuels.
2. Renewable Energy and Sustainable Development- An Overview
Renewable energy refers to the energy derived from natural sources that are replenished and are essentially inexhaustible. These energy sources are abundant and ubiquitous (Hosseini and Wahid, 2016). These sources primarily include solar energy, wind energy, hydropower, geothermal energy, and biomass. Solar energy harnesses sunlight either through photovoltaic (PV) cells or concentrated solar power (CSP) systems. Wind energy utilizes turbine technology to convert wind kinetic energy into electric power. Hydropower exploits water flow to generate electricity, often through dam-based systems. Geothermal energy taps heat stored within the earth to produce electricity or heat, while biomass energy derives from organic materials like plant waste, animal waste and their byproducts. This diversity of sources enables renewable energy to address various energy needs while reducing reliance on finite fossil fuels.
Sustainable development refers to a multidimensional framework aiming to meet the needs of the present without compromising the ability of future generations to meet their own needs. It encompasses environmental stewardship, economic viability, and social equity. The environmental dimension emphasizes conserving ecosystems and reducing pollution, economic sustainability focuses on fostering growth without resource depletion, and social sustainability addresses human well-being, equity, and social inclusion. This framework, renewable energy serves as a critical enabler by aligning environmental objectives with economic and social benefits, thereby supporting a sustainable trajectory for any nation.
The synergy between renewable energy and sustainable development becomes particularly evident when examined against the United Nations Sustainable Development Goals (SDGs). SDG 7 aims for universal access to affordable, reliable, sustainable, and modern energy by 2030, while SDG 13 focuses on climate action (United Nations, n.d.). The adoption of renewable energy technologies offers pathways to reduce greenhouse gas emissions, reduce carbon footprint, enhance energy security, and promote inclusive economic growth, making it pivotal for achieving these goals simultaneously. Interlinking energy strategies with sustainable development objectives creates a holistic approach to global challenges, emphasizing integrated policy and innovation.
3. Current Scenario of Energy in India
The geographical location of India makes it plentiful in both renewable and non-renewable energy sources. The current status of electricity generation in India is achieved from a varied source, with the conventional sources like coal, lignite, gas, hydro and nuclear power contributing to more than half (GoI, 2025). Energy generation from renewable sources has made a significant leap from 76 GW in 2014 to 227 GW in 2025, with solar energy contributing 47.06%, hydro energy (22.53%), wind energy (21.78%) and bio power (4.93%), as non-fossil fuel installed capacity in India (Ministry of Power, 2025). With this, the total installed power capacity has reached 476 GW, with the current power shortage at 0.1%. The estimated electricity generation for 2024-25 stands at 1824 billion units (BU).
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4. Renewable Energy Sources
The following are the major sources of renewable energy in India with their installed capacity and scopes of expansion:
4.1. Solar Energy
The sun has been revered as the ultimate source of energy for the planet Earth for ages. India ranks third in solar power capacity with 1,19,016.54 MW of solar power production in 2025. The solar module manufacturing capacity jumped from 34GW to 74GW in FY 2024-25 (PIB, 2025). Geographically, India is blessed with a wealth of solar energy resources, annually receiving around 5000 trillion kWh of energy, accounting for 4-7 kWh per square km in almost every part of the country (Kumar and Trivedi, 2025). The National Institute of Solar Energy (NISE) has assessed the country’s solar potential to be about 748 GW, assuming 3% of the wasteland area to be covered by Solar PV modules. Furthermore, solar energy has taken a central place in India’s National Action Plan on Climate Change with the National Solar Mission (NSM) as one of the key missions in the direction of sustainability in the energy sector. NSM launched on 11th January, 2010 as a major initiative of the Government of India with active participation from states to promote ecologically sustainable growth while addressing India’s energy security challenges and tackling climate change (Ministry of New and Renewable Energy, n.d.)
Table 1. Installed capacity of Solar Power as on 31.07.2025 (Ministry of New and Renewable Energy, 2025). 
	S. No.
	State / UT
	Solar Power (MW)

	1
	Andhra Pradesh
	5523.28

	2
	Arunachal Pradesh
	14.85

	3
	Assam
	324.34

	4
	Bihar
	411.14

	5
	Chhattisgarh
	1535.84

	6
	Goa
	61.14

	7
	Gujarat
	21904.55

	8
	Haryana
	2177.01

	9
	Himachal Pradesh
	300.48

	10
	Jammu & Kashmir
	74.49

	11
	Jharkhand
	200.36

	12
	Karnataka
	10060.84

	13
	Kerala
	1792.34

	14
	Ladakh
	11.00

	15
	Madhya Pradesh
	5594.97

	16
	Maharashtra
	13336.82

	17
	Manipur
	16.88

	18
	Meghalaya
	4.28

	19
	Mizoram
	31.39

	20
	Nagaland
	3.17

	21
	Odisha
	723.64

	22
	Punjab
	1471.43

	23
	Rajasthan
	32317.19

	24
	Sikkim
	7.56

	25
	Tamil Nadu
	10823.98

	26
	Telangana
	5002.70

	27
	Tripura
	29.11

	28
	Uttar Pradesh
	3483.56

	29
	Uttarakhand
	835.72

	30
	West Bengal
	320.62

	31
	Andaman & Nicobar Islands
	30.92

	32
	Chandigarh
	78.85

	33
	Dadra & Nagar Haveli and Daman & Diu
	119.90

	34
	Delhi
	352.60

	35
	Lakshadweep
	6.57

	36
	Puducherry
	69.01

	37
	Others
	45.01

	Total
	—
	119016.54


4.2 Wind Energy
The wind sector in India is driven by its indigenous wind power industry and has been showing steady advancement. The ecosystem of wind energy has strengthened itself over the years, in terms of project operation capabilities and a manufacturing base of about 18000 MW per annum. India now has the fourth-highest wind installed capacity worldwide (Ministry of New and Renewable Energy, n.d.). Wind energy is typically generated with the utilization of kinetic energy of the air by moving big turbines and producing electricity. Wind power generation relies on the speed of the wind and hence, this proves to be a barrier in energy production. Gujarat, Maharashtra, Rajasthan, Karnataka and Tamil Nadu are the major states having high potential in generating wind energy. National Institute of Wind Energy (NIWE) has set up more than 900 wind-monitoring stations nationwide to choose potential locations for the establishment of wind farms (Kumar and Trivedi, 2025).
Table 2: Installed capacity of wind Power as on 31.07.2025 (Ministry of New and Renewable Energy, 2025). 
	S. No.
	State / UT
	Wind Power (MW)

	1
	Andhra Pradesh
	4397.78

	2
	Gujarat
	14081.48

	3
	Karnataka
	7760.44

	4
	Kerala
	71.27

	5
	Madhya Pradesh
	3278.15

	6
	Maharashtra
	5358.71

	7
	Rajasthan
	5208.75

	8
	Tamil Nadu
	11851.12

	9
	Telangana
	128.10

	10
	Others
	4.30

	Total
	—
	52140.10


4.3 Hydro Energy
4.3.1 Small Hydro Power
Small hydro power (SHP) projects are those with an installed capacity of 25 MW or less. Furthermore, these are subdivided into micro (up to 100 kW), mini (101 kW-2MW), and small (2-25MW) segments (Ministry of New and Renewable Energy, n.d.). Most of the potential sources of SHP lie in the hilly states such as Arunachal Pradesh, Himachal Pradesh, Jammu and Kashmir and Uttarakhand. As of July 2025, 5108 MW of SHP has been installed. SHPs are promoted due to their lesser environmental impact as compared to those with larger capacity (Kuriqi et al., 2021). These interrupt the aquatic ecosystem by hindering the natural flow of the rivers and the displacement of the sediments (Tomczyk and Wiatkowski, 2021). While they are regarded as clean and environmentally friendly, helping reduce greenhouse gas emission.
4.3.2 Large Hydro Power
Large hydropower projects significantly impact the environment by altering natural river ecosystems and landscapes. The construction of dams creates reservoirs, which inundate vast areas, destroying terrestrial and riverine habitats and displacing wildlife. Dams act as physical barriers, disrupting the migration routes of aquatic species, leading to population declines. They also alter natural water flow patterns, temperature, and quality downstream, affecting fish and other aquatic organisms by reducing dissolved oxygen and changing sediment transport. Reservoirs can trap sediments, which impacts river deltas and leads to erosion downstream. Currently, the installed capacity of large hydropower plants is 49,628.17 MW.
Table 3: Installed capacity of Hydro Power as on 31.07.2025 (Ministry of New and Renewable Energy, 2025). 
	S. No.
	State / UT
	Small Hydro Power (MW)
	Large Hydro Power (MW)

	1
	Andhra Pradesh
	163.31
	2810.00

	2
	Arunachal Pradesh
	140.61
	1115.00

	3
	Assam
	34.11
	350.00

	4
	Bihar
	70.70
	0.00

	5
	Chhattisgarh
	76.00
	120.00

	6
	Goa
	0.05
	0.00

	7
	Gujarat
	113.30
	1990.00

	8
	Haryana
	73.50
	0.00

	9
	Himachal Pradesh
	1000.71
	11181.02

	10
	Jammu & Kashmir
	189.93
	3360.00

	11
	Jharkhand
	4.05
	210.00

	12
	Karnataka
	1284.73
	3689.20

	13
	Kerala
	276.52
	1964.15

	14
	Ladakh
	45.79
	89.00

	15
	Madhya Pradesh
	123.71
	2235.00

	16
	Maharashtra
	384.28
	3047.00

	17
	Manipur
	5.45
	105.00

	18
	Meghalaya
	55.03
	322.00

	19
	Mizoram
	45.47
	60.00

	20
	Nagaland
	32.67
	75.00

	21
	Odisha
	115.63
	2154.55

	22
	Punjab
	176.10
	1096.30

	23
	Rajasthan
	23.85
	411.00

	24
	Sikkim
	55.11
	2282.00

	25
	Tamil Nadu
	123.05
	2178.20

	26
	Telangana
	90.87
	2405.60

	27
	Tripura
	16.01
	0.00

	28
	Uttar Pradesh
	50.60
	501.60

	29
	Uttarakhand
	233.82
	4535.35

	30
	West Bengal
	98.50
	1341.20

	31
	Andaman & Nicobar Islands
	5.25
	0.00

	32
	Chandigarh
	0.00
	0.00

	33
	Others
	4.30
	0.00

	Total
	—
	5108.71
	49628.17


4.4 Biomass Energy
Biomass refers to the organic matter that is living or was recently alive, including plants, wood, logging debris, animal manure, domestic waste, agricultural waste, etc. Renewable energy sources such as solar, wind, and geothermal power constitute a minor fraction of the global energy consumption, excluding hydroelectricity. Biomass stands out as the predominant energy source utilized. As of the middle of 2013, India possessed a minimum of 3.4 GW of operational capacity in biomass-powered cogeneration and electricity plants, as reported by the Central Electricity Authority (CEA). The Ministry of New and Renewable Energy estimates India's potential for biomass energy production at 18 GW and bagasse-based energy generation at 5 GW. Bagasse, the crushed residue of sugarcane or sorghum plants, serves as a substantial biomass source for energy production, often utilized in combustion-based power generators. In India, biomass initiatives have played a crucial role in extending energy access to marginalized rural communities, primarily targeting the energy needs of remote and underprivileged regions. Biomass sources contribute 13% to the global energy supply, with direct combustion or conversion into biogas, biodiesel, vegetable oil, and producer gas for ensuring a consistent energy output. It has significantly lower carbon emissions and causes less pollution than thermal power plants. Diverse conversion methodologies exist to process biomass into suitable energy forms. India's biomass energy sector yields over 5000 million energy units annually, creates over 10 million workdays in rural areas, and attracts investments exceeding Rs. 600 crores (Kumar et al., 2010).
Table 4: Total installed capacity of Bio Power as on 31.07.2025 (Ministry of New and Renewable Energy, 2025). 
	S. No.
	State / UT
	Total Bio Power (MW)

	1
	Andhra Pradesh
	594.02

	2
	Arunachal Pradesh
	0.00

	3
	Assam
	2.00

	4
	Bihar
	140.22

	5
	Chhattisgarh
	285.42

	6
	Goa
	1.94

	7
	Gujarat
	129.85

	8
	Haryana
	311.47

	9
	Himachal Pradesh
	10.20

	10
	Jammu & Kashmir
	0.00

	11
	Jharkhand
	20.14

	12
	Karnataka
	1916.05

	13
	Kerala
	2.50

	14
	Ladakh
	0.00

	15
	Madhya Pradesh
	155.46

	16
	Maharashtra
	2998.30

	17
	Manipur
	0.00

	18
	Meghalaya
	13.80

	19
	Mizoram
	0.00

	20
	Nagaland
	0.00

	21
	Odisha
	64.22

	22
	Punjab
	576.59

	23
	Rajasthan
	207.52

	24
	Sikkim
	0.00

	25
	Tamil Nadu
	1046.62

	26
	Telangana
	221.67

	27
	Tripura
	0.00

	28
	Uttar Pradesh
	2310.39

	29
	Uttarakhand
	149.57

	30
	West Bengal
	351.86

	31
	Andaman & Nicobar Islands
	0.00

	32
	Chandigarh
	0.00

	33
	Dadra & Nagar Haveli and Daman & Diu
	3.75

	34
	Delhi
	84.00

	35
	Lakshadweep
	0.00

	36
	Puducherry
	0.00

	37
	Others
	0.00

	Total
	—
	11597.56


5. Renewable Energy in Sustainable Development
Renewable energy plays a crucial role in bringing sustainability, socially, economically and environmentally in attaining sustainability in energy sector. This has ensured energy security, stimulating economic and social welfare.
5.1 Economic Advantages
In terms of economic advantages and energy security, diversifying energy sources by incorporating renewables is essential for reducing vulnerabilities brought on by price swings and geopolitical conflicts related to reliance on fossil fuels. Furthermore, compared to the fossil fuel business, the renewable energy sector has a greater potential for job creation due to investments in infrastructure, production, installation, and maintenance that result in job possibilities, economic growth, and community benefits. Over time, power produced from renewable sources is a more affordable option for residential usage. Renewable energy sources are now more cost-competitive because to economies of scale and technological breakthroughs. Significant cost decreases in recent years have made solar and wind energy more affordable than fossil fuels, providing price stability benefits.
5.2 Social Advantages
From a social perspective, the transition to renewable energy contributes to enhanced public health by reducing the release of harmful chemicals that negatively impact human health. This shift also improves access to energy, particularly in underserved regions, through off-grid technologies like solar panels and micro-hydro systems, thereby supporting education, healthcare, and economic development. Renewable energy has been able to light remote villages that were unable to access conventional energy sources. Furthermore, renewable energy systems, particularly distributed generation methods like solar panels, support the resilience of energy infrastructure, aiding in disaster mitigation efforts. 
5.3 Environmental Advantages
The environmental advantages of renewable energy sources are substantial. These sources, such as solar, wind, hydro, and geothermal power, demonstrate minimal to zero greenhouse gas emissions during their operational phases. The substitution of fossil fuels with renewable energy sources helps mitigate climate change and promotes a cleaner, healthier environment. Electricity derived from renewable sources emits significantly fewer greenhouse gases, ranging from 90 to 99%, and produces 70 to 90% fewer pollutants than coal-fired power plants (Shahdeo and Kumari, 2024) . Moreover, renewable energy contributes to the reduction of air and water pollution by not releasing harmful substances like sulfur dioxide, nitrogen oxides, or particulate matter, thereby improving air quality, reducing respiratory illnesses, and protecting ecosystems from acid rain. Additionally, these initiatives commonly result in decreased water consumption, thereby relieving stress on local water resources. The conservation of natural resources is also a key benefit of renewable energy sources, as they harness abundant and naturally replenishable resources. This reduces reliance on finite resources such as fossil fuels, whose depletion and extraction processes contribute to environmental degradation. 
6. Government Policies and Initiatives in Promoting Renewable Energy
The initiation of the National Electricity Policy in 2005 aimed to assess power demand availability, address energy and peaking deficits, ensure the provision of dependable and high-quality power at reasonable rates, increase per capita electricity availability by 1000 units, and enhance the commercial viability of the electricity sector to safeguard consumer interests (Kumar and Trivedi, 2025). Consequently, the primary objective of the renewable energy policy framework is to substantially augment the share of renewable sources in India's energy portfolio. Various energy policies have been implemented by the Indian government to facilitate power generation from both traditional and renewable sources, with a particular emphasis on renewable energy sources. Following are the schemes and initiatives: 
6.1 Electricity Act (2003): Before the enactment of the Electricity Act of 2003, the Indian electricity sector was governed by the Indian Electricity Act (1910), the Electricity (Supply) Act (1948), and the Electricity Regulatory Commissions Act (1998). The Electricity Act of 2003 encompasses various sections that address rural electrification, transmission, distribution, cogeneration, and electricity production from renewable sources by providing measures such as grid connectivity, tailored tariffs, the establishment of the Central Electricity Authority (CEA), trading facilitation, anti-theft measures, restructuring of state electricity boards (SEBs), and other relevant aspects related to electricity procurement from diverse sources.
6.2 National Electricity Policy (2005): The establishment of the National Electricity Policy in 2005 was done to meet consumer demands by putting efforts to augment per capita electricity availability by 1000 units, ensuring the commercial feasibility of the power sector, eradicating energy shortages, and furnishing reliable, high-quality power at affordable prices (Chilakapati et al., 2015; Kumar et al., 2010).
6.3 Tariff Policy (2006): The Tariff Policy, introduced in January 2006, stipulated a minimum percentage for energy procurement while considering resource availability, distribution companies' acquisitions at preferential tariffs, among other factors (Chilakapati et al., 2015; Kumar et al., 2010). 
6.4 National Rural Electrification Policies (2006): Initiated in the year 2006, the National Rural Electrification Policies targeted universal household access to electricity by 2009, providing a reliable and high-quality power supply and extending the energy supply to every village through off-grid alternatives like standalone systems or grid-connected options (Chilakapati et al., 2015; Kumar et al., 2010). 
6.5 National Action Plan on Climate Change (2008): National Action Plan on Climate Change (NAPCC), introduced by Prime Minister Manmohan Singh, on June 30, 2008, simplifying existing and forthcoming policies and programs addressing climate mitigation and adaptation. The National Mission for Enhanced Energy Efficiency (NMEEE) and the Jawaharlal Nehru National Solar Mission (JNNSM) are pivotal energy-related missions within the NAPCC. JNNSM aims to enhance the competitiveness of solar energy vis-à-vis fossil fuel-based energy, while NMEEE focuses on demand and its management, targeting a minimum of 10 GW of energy savings by 2012 (Chilakapati et al., 2015; Khare et al., 2013). 
6.6 National Solar Mission (NSM) (2010): The establishment of NSM in January 2010, as part of the National Action Plan on Climate Change, aimed at promoting solar energy for power generation and other applications. The mission contributed remarkably to India's renewable energy capacity by revising its initial target of 20 GW of solar capacity by 2022 to 100 GW in 2015, witnessing substantial growth in utility-scale and rooftop solar installations (Wikipedia contributors, 2025).
6.7 Pradhan Mantri Ujjwala Yojana (PMUY) (2016): Introduced in May 2016, PMUY aimed to provide LPG connections to women from Below Poverty Line (BPL) households to facilitate access to clean cooking fuel free and successive LPG cylinders at subsidized rates. By December 2018, over 58 million connections had been established, thereby enhancing access to cleaner cooking fuels and mitigating the health risks associated with conventional cooking methods (Government of India, n.d., 2016).
6.8 National Energy Policy (NEP) (2017): NEP presented a comprehensive framework for India's energy sector with a focus on affordability, sustainability, and energy security. Key focal points included enhancing energy efficiency, expanding renewable energy capacity, and ensuring universal access to power (NITI Aayog, 2017).  
6.9 Pradhan Mantri Surya Ghar Muft Bijli Yojana (2024): Launched in February 2024, it is designed to incentivize the adoption of rooftop solar energy systems through financial assistance and favourable loan schemes. The primary objective of this initiative is to empower one crore residential households to generate their own electricity, making them less dependent on conventional sources, providing them with a monthly allocation of up to 300 units of electricity at no cost, requiring an investment exceeding ₹75,000 crore (Government of India, 2024). 
6.10 In April 2025, India introduced proposed modifications to the Civil Nuclear Liability Damage Act of 2010 to restrict the liability of nuclear equipment suppliers in case of accidents. Aligned with global norms and intended to facilitate international trade negotiations, these revisions aim to attract foreign enterprises and enhance India's nuclear energy capacity to 100 GW by 2047 (Reuters, 2025b). Furthermore, in early 2025, India amended its Oil Extraction Law of 1948 to promote oil and gas exploration activities. This legislative adjustment seeks to reduce India's substantial dependence on imported crude oil by establishing regulatory stability, enabling international arbitration, and extending lease tenures to attract additional investments in the sector (Financial Times, 2025).
6.11 Green Energy Corridors (GEC): This programme aims to create an intra-state transmission system for renewable energy projects. These are operated through Central Financial Assistance (CFA) to establish transmission infrastructure for the evacuation of power from renewable sources (Press Information Bureau, GoI, 2023).
6.12 National Green Hydrogen Mission: It was initiated to make India a global hub for production, utilization, and export of Green Hydrogen and its derivatives, with a financial outlay of 19,744 crores (Press Information Bureau, GoI, 2023).
7. Challenges in Scaling up Renewable Energy
Renewable energy sources are growing rapidly to replace fossil fuels and other conventional energy sources. Renewable energies are effective in mitigating greenhouse gases, reducing carbon emissions and pollution levels, making it a better option for the environment. The following are the major challenges in exploiting renewable energies in India:
7.1 Environmental Effects: Renewable energy is mostly dependent on environmental and climatic factors, where all renewable energies have a particular requisite below which energy production can’t be done effectively. The use of land for wind turbines may interfere with wildlife habitats.
7.2 High Initial Investment: Renewable energy requires a high capital investment for its establishment. Acquiring money and financial incentives and subsidies is crucial to face these challenges.
7.3 Regulation and Barriers: For energy projects, obtaining licenses and clearances can be difficult and time-consuming. Grid connectivity regulations may present difficulties that prevent projects from starting.
7.4 Integrating with Existing Grid Structure: There are challenges in integrating energy sources into the existing power system architecture. Compatibility problems could appear, making it more difficult to manage grid security and stability effectively. It is crucial to improve the grid infrastructure in order to accommodate the increased input from sources. 
7.5 Policy Irregularities: The consistent change in policy and regulatory framework by the government discourages investments in this sector.
8. Results, Future Prospects and Suggestions
8.1 Results
India stands as one of the prominent emerging markets for renewable energy on a global scale, with 175 GW of installed renewable energy capacity. Currently, the nation is ambitious towards achieving 500 GW by 2030 and net-zero emissions by 2070. This will help reduce greenhouse gases and hence the greenhouse effect. This will also help mitigate temperature rise and reduce dependency on non-renewable energy sources. Government policies and regulations like the National Solar Mission, Wind-Solar hybrid policy, PM-KUSUM, etc, have enabled inclusivity of all sectors of society in renewable energy utilization. This has led to energy security and paved the way for new investments in this sector, hence bringing in financial security to the nation. Despite all these pros, the installation of these energy farms faces problems of land acquisition, government regulation and environmental conditions, which will require time to improvise.
9. Conclusion
With the depleting reserve of conventional energies and the increasing demand of a rapidly growing population, renewable energy has the potential to fulfil the social, economic and environmental requirements sustainably. As of now, renewable energy has been making a considerable chunk of the energy mix of India. Furthermore, the dependency on conventional sources has reduced significantly. Recent studies have assessed that greenhouse emissions have dropped from 45% to 14% with the increasing use of renewable energy. India possesses an immense potential for renewable energy, but lacks the infrastructure and technologies to exploit it properly. This is a major constraint that needs to be addressed. In order to ensure enduring sustainability and operational effectiveness, there is a need to enhance the emphasis on research and development (R&D), fostering innovation, and implementing best practice benchmarking. Additionally, governmental backing remains crucial in expediting the transition process. Mechanisms such as subsidies, tax incentives, and concessional loans should be broadened and customized to empower local entrepreneurs and renewable energy stakeholders. Reinforcement of institutional frameworks, guaranteeing community engagement, and enhancing public awareness are equally vital. In conclusion, through sustained dedication and a conducive policy environment, renewable energy stands poised not only to combat climate change but also to propel comprehensive growth and ensure energy security in the forthcoming era.

8.2 Future Prospects
India, marked by its rapidly growing population, has a proportional energy demand that can be best met by renewable sources, bringing in sustainable development. Projections suggest that the proportion of renewable energy within India's total installed capacity is set to surge from the existing 12% to approximately 33% by the year 2030. Concerning electricity generation, the input from renewables is anticipated to escalate from about 6% to 16% during the same time period. This notable upsurge situates renewable energy as the second most substantial power generation source, trailing coal. Moreover, owing to an envisaged decline in coal accessibility and strategic policy transformations towards environmentally sustainable progress, the dependence on coal-derived electricity is forecasted to diminish from 70% to 58% by 2030. As per a publication by the Planning Commission of India, the envisaged installed capacity of renewable energy-based power production by 2031-2032 is approximated to be 243,494 MW out of a total predicted generation capacity of 7,00,703 MW. The entire contribution from novel renewable energy sources is expected to hit 122 Million Tonnes of Oil Equivalent (MTOE), with hydropower constituting 35 MTOE and other renewable sources contributing 87 MTOE.
8.3 Suggestions
1.Government promotion, incentives and subsidies for the establishment of renewable energy farms, framing policies to attract more investment from different agencies. 
2. Creating awareness among locals for the renewable energy sources around them and providing employment in this direction.
3. Grid modernization needs to be done to integrate it with renewable energy so it can perform with stability with both non-renewable and renewable energies.
4. Public-private partnerships should be encouraged to entice commercial players and direct investments from outside. This is important as this sector needs to grow rapidly to achieve the goal of sustainability by 2030. Investment from private partners can help achieve this.
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