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ABSTRACT 

India, as one of the world's fastest-growing economies and most populous nations, faces 

significant challenges in balancing its energy needs with environmental sustainability and 

climate change mitigation. Its energy policy plays a crucial role in shaping the country’s 

environmental and climate outcomes, making it a critical area of study due to its rapid economic 

growth and high energy demands. This paper explores the complex relationship between 

India’s energy policies and their environmental impact, focusing on the legal and policy 

frameworks that influence the country’s response to climate change. The study investigates 

how India’s energy choices impact the environment and contribute to global climate change, 

highlighting the importance of understanding the interaction between energy policy and 

environmental effects. Using doctrinal analysis, the research examines key laws, regulations, 

policy documents, and judicial decisions that define India’s energy sector. It assesses the 

environmental consequences of these policies, including air and water pollution, land 

degradation, and biodiversity loss. The findings show that while India has made strides in 

promoting renewable energy, its reliance on fossil fuels continues to pose significant 

environmental challenges. The study identifies gaps in the legal framework and issues in 

enforcing environmental regulations, particularly in balancing development with ecological 

protection. These insights underscore the need for a more integrated energy policy that 

prioritizes environmental sustainability. While progress has been made in renewable energy 

adoption and policy formulation, substantial challenges remain in implementation and 

alignment with environmental and climate goals. The paper recommends enhancing legal 

mechanisms, enforcing existing laws more strictly, and adopting innovative policies to achieve 

a sustainable and climate-resilient energy future. This research contributes to sustainable 

development by providing legal and policy insights to guide India’s energy transition and 

mitigate environmental and climate impacts. 

Keywords: Indian energy policy, Environment, Climate change, Legal framework, 

Sustainable development.  
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1. INTRODUCTION 

India stands at a critical juncture in its development trajectory, facing the dual challenge of 

satisfying the growing energy demands of its rapidly expanding economy while simultaneously 

addressing pressing environmental concerns, including pollution and resource depletion, 

alongside global climate change imperatives. The energy landscape in India is undergoing a 

transformative phase, driven by rapid industrialization, urbanization, and a burgeoning 

population. This transformation demands an ever-increasing supply of energy, making 

sustainable solutions essential for future stability and growth1. As the world's third-largest 

emitter of greenhouse gases i.e. carbon dioxide, India faces the dual challenge of meeting its 

energy needs while mitigating the adverse effects of climate change and environmental 

degradation2.   

The intricate relationship between energy production, environmental degradation, and climate 

change has become increasingly apparent in recent decades3. India, like many developing 

nations, grapples with the complex task of balancing economic growth, energy security, and 

environmental sustainability4. This balancing act is further complicated by the country's unique 

socio-economic challenges, including widespread poverty, rapid urbanization, and 

industrialization5. 

 

India's energy landscape is characterized by a heavy reliance on fossil fuels, particularly coal, 

which has been the backbone of the country's power sector for decades6. However, recent years 

have witnessed a significant shift in India's energy policy, with an increasing emphasis on 

renewable energy sources and energy efficiency measures7. The government has set ambitious 

targets for renewable energy capacity addition, aiming to achieve 175 GW by 2022 and 450 

GW by 20308. This transition, while promising, brings its own set of challenges and 

environmental implications that warrant careful examination. The environmental impact of 

India's energy sector is multifaceted and severe. Air pollution, largely attributed to fossil fuel 

combustion, has reached crisis levels in many urban centers, with dire consequences for public 

health9. Water resources are under strain from thermal power plants and coal mining activities, 

while land degradation and biodiversity loss continue to be significant concerns associated with 

energy infrastructure development10. 

 

In the global context of climate change, India's role is pivotal. The country's Nationally 

Determined Contributions (NDCs) under the Paris Agreement reflect its commitment to 

reducing emissions intensity and increasing the share of non-fossil fuel-based electricity11. 
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However, the path to achieving these goals is fraught with challenges, including technological, 

financial, and institutional barriers. 

 

The legal and policy framework governing India's energy sector and its environmental 

implications is complex and evolving. A myriad of laws, regulations, and policies at the federal 

and state levels seek to address various aspects of energy production, distribution, and 

consumption, as well as their environmental and climate impacts12. Understanding this 

framework is crucial for assessing the effectiveness of India's approach to sustainable energy 

development and identifying areas for improvement. 

 

This paper aims to provide a comprehensive analysis of the impact of Indian energy policy on 

the environment and climate change, offering legal and policy insights. By examining the 

historical context, current scenarios, and future projections, we seek to: 

 

1. Evaluate the evolution and current state of India's energy policy, with a focus on its 

environmental and climate change implications. 

2. Assess the environmental impact of India's energy sector across various dimensions, 

including air and water pollution, land degradation, and biodiversity loss. 

3. Analyze India's position and actions in the context of global climate change mitigation 

efforts. 

4. Examine the legal and policy framework governing the energy-environment nexus in India, 

identifying strengths, weaknesses, and areas for reform. 

5. Provide evidence-based recommendations for aligning India's energy policy more closely 

with environmental sustainability and climate change mitigation goals. 

 

To achieve these objectives, we employ a multidisciplinary approach, drawing on legal 

analysis, policy studies, environmental science, and economic perspectives. We utilize a mix 

of qualitative and quantitative methodologies, including literature review, case studies, and 

analysis of empirical data from government sources, international organizations, and academic 

research. 

 

The findings of this study have significant implications for policymakers, researchers, and 

stakeholders involved in India's energy and environmental sectors. By providing a 

comprehensive overview of the challenges and opportunities in aligning energy policy with 
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environmental and climate goals, this paper contributes to the ongoing discourse on sustainable 

development in India and offers insights that may apply to other developing nations facing 

similar challenges. 

As India continues to navigate the complex terrain of energy security, environmental 

protection, and climate change mitigation, the need for informed, evidence-based 

policymaking has never been more critical. This paper aims to contribute to this vital endeavor 

by offering a thorough examination of the current landscape and charting potential pathways 

for a more sustainable and climate-resilient energy future. 

 

2. OVERVIEW OF INDIA'S ENERGY POLICY 

2.1 Historical Context 

India's energy policy has undergone significant transformations since the country's 

independence in 1947. In the early years, the focus was primarily on rapid industrialization and 

electrification, with the state playing a dominant role in the energy sector13. The establishment 

of key institutions like the National Thermal Power Corporation (NTPC) in 1975 and the Coal 

India Limited (CIL) in 1975 marked the consolidation of state control over major energy 

resources14. The 1970s oil crisis prompted a shift towards energy self-sufficiency, leading to 

increased domestic oil exploration and a push for nuclear power. The 1980s saw the beginnings 

of environmental considerations in energy policy, with the establishment of the Department of 

Non-Conventional Energy Sources in 1982 (later renamed as the Ministry of New and 

Renewable Energy)15. The economic liberalization of the 1990s brought significant changes to 

India's energy landscape16. The Electricity Act of 2003 marked a watershed moment, 

introducing competition, open access, and independent regulation in the power sector17. This 

period also saw the gradual opening up of the coal sector to private participation. 

 

2.2 Current Energy Mix 

India's current energy mix in 2021 reflects its continued reliance on fossil fuels alongside 

efforts to transition toward cleaner energy18. Coal remains the predominant energy source, 

contributing approximately 57% (20.09 exajoules) of India's primary energy consumption19. 

Oil plays a crucial role as well, accounting for 27% (9.41 exajoules), primarily in the 

transportation and industrial sectors, while natural gas contributes 6% (2.24 exajoules) to the 

overall energy consumption. Renewable energy sources, including large hydro, are gradually 

expanding. In 2021, renewables (1.79 exajoules) contributed around 5% to India's energy 
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consumption, with solar and wind being the fastest-growing segments. Hydroelectricity added 

1.51 exajoules, and nuclear energy, while relatively small, maintained a steady contribution of 

0.40 exajoules, representing about 1% of India's total energy consumption20. This evolving 

energy mix highlights India’s efforts to balance its traditional energy sources with growing 

clean energy initiatives. 

Table – 1 India’s Primary Energy Consumption by Fuel 

Energy Source Primary Energy Consumption (Exajoules) 

Oil 9.41 

Natural Gas 2.24 

Coal 20.09 

Nuclear Energy 0.40 

Hydro-electricity 1.51 

Renewables 1.79 

Total 35.43 

Total World  595.15 

 

Source: BP Statistical Review of World Energy 202121 

 

In 2021, India’s primary energy consumption amounted to 35.43 exajoules, which accounted 

for approximately 6% of the global total of 595.15 exajoules. Coal dominated India’s energy 

mix, contributing 20.09 exajoules, reflecting the country’s continued reliance on coal as a 

primary energy source. Oil was the second-largest energy source, accounting for 9.41 

exajoules, followed by natural gas at 2.24 exajoules. Renewable energy sources, including solar 

and wind, provided 1.79 exajoules, showing a gradual shift towards cleaner energy. 

Hydroelectricity contributed 1.51 exajoules, while nuclear energy, despite its low carbon 

footprint, accounted for only 0.40 exajoules. This mix highlights India's ongoing dependence 

on fossil fuels, particularly coal, with renewable energy still in its early stages of integration 

into the country’s energy portfolio. 

 

2.3 Policy Evolution and Key Initiatives 

 

India's energy policy in the 21st century has been characterized by a growing emphasis on 

sustainability, energy security, and access. Key policy initiatives include: 
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1. National Electricity Policy (2005): Aimed at accelerating power sector development, with 

a focus on rural electrification and renewable energy22. 

2. Jawaharlal Nehru National Solar Mission (2010): Set ambitious targets for solar power 

development, kickstarting India's solar revolution23. 

3. National Action Plan on Climate Change (2008): Outlined eight national missions, 

including the National Solar Mission and the National Mission for Enhanced Energy 

Efficiency24. 

4. Perform, Achieve and Trade (PAT) Scheme (2012): A market-based mechanism to 

enhance energy efficiency in energy-intensive industries25. 

 

5. National Electric Mobility Mission Plan (2013): Aimed at promoting electric and hybrid 

vehicles26. 

6. Ujjwal DISCOM Assurance Yojana (UDAY) (2015): A scheme to improve the financial 

health and operational efficiency of power distribution companies27. 

7. Pradhan Mantri Ujjwala Yojana (2016): A program to provide LPG connections to women 

in below poverty line households, reducing reliance on traditional biomass for cooking28. 

8. National Energy Policy (Draft, 2017): Proposed a unified energy policy to replace the 

Integrated Energy Policy of 2006, emphasizing energy security, access, and sustainability29. 

 

Recent years have seen an acceleration of India's clean energy ambitions30. In 2015, India 

announced its Intended Nationally Determined Contribution (INDC) under the Paris 

Agreement, pledging to reduce its emissions intensity of GDP by 33-35% by 2030 from 2005 

levels and to achieve 40% cumulative electric power installed capacity from non-fossil fuel-

based energy resources by 203031. The government has since raised its renewable energy target 

to 175 GW by 2022 and 450 GW by 203032. This ambitious goal has been supported by various 

policy measures, including renewable purchase obligations, accelerated depreciation benefits, 

and competitive bidding for large-scale projects. India has also taken steps to reform its coal 

sector, including the commercial mining of coal, which was opened to the private sector in 

202033. This move aims to enhance domestic coal production and reduce imports, but it has 

raised concerns about long-term lock-in of carbon-intensive infrastructure. The evolution of 

India's energy policy reflects a growing recognition of the need to balance energy security with 

environmental sustainability and climate change mitigation34. However, the implementation of 
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these policies and their effectiveness in achieving the desired outcomes remain subjects of 

debate and scrutiny. 

3. ENVIRONMENTAL IMPACT OF INDIA'S ENERGY SECTOR 

The rapid growth of India's energy sector, while crucial for the country's development, has 

come at a significant environmental cost35. This section examines the multifaceted 

environmental impacts of India's energy choices, focusing on air pollution, water resources and 

pollution, land use and degradation, and biodiversity loss. 

3.1 Air Pollution 

Air pollution is one of the most visible and immediate environmental consequences of India's 

energy policy36. The country's heavy reliance on coal for power generation, coupled with 

emissions from industrial processes and transportation, has resulted in severe air quality issues, 

particularly in urban areas37. According to the World Air Quality Report 2020, 22 of the world's 

30 most polluted cities are in India38. The primary pollutants of concern include particulate 

matter (PM2.5 and PM10), sulfur dioxide (SO2), nitrogen oxides (NOx), and carbon monoxide 

(CO)39. 

 

Key findings on air pollution in India include: 

1. Coal-fired power plants contribute to approximately 60% of particulate matter emissions, 

45% of sulfur dioxide emissions, and 30% of nitrogen oxide emissions in the country40. 

2. The economic cost of air pollution in India is estimated to be around 3% of its GDP41. 

3. Air pollution is responsible for approximately 1.67 million deaths annually in India, 

accounting for 17.8% of all deaths in the country42. 

 

 

Table 2: Major Air Pollutants and Their Sources in India 

Pollutant Major Sources Health and Environmental 

Impacts 

PM2.5 Coal combustion, vehicular emissions, 

biomass burning 

Respiratory diseases, 

cardiovascular problems 

SO2 Coal-fired power plants, industrial processes Acid rain, respiratory issues             

NOx Vehicular emissions, thermal power plants Smog formation, respiratory 

diseases 



DOON JOURNAL OF MULTIDISCIPLINARY RESEARCH                                                 ISSN-2583-2581 
VOLUME 3, ISSUE 4, OCTOBER-DECEMBER 2024 

63 | P a g e  
 

CO Incomplete combustion of fossil fuels Cardiovascular issues, climate 

change 

 

Source: Central Pollution Control Board (CPCB), 2019 (https://cpcb.nic.in/) 

 

Table 2 provides a concise overview of the major air pollutants in India, detailing their primary 

sources and the significant health and environmental impacts they cause. PM2.5 particles, 

predominantly generated from coal combustion, vehicular emissions, and biomass burning, are 

linked to serious health issues including respiratory and cardiovascular diseases. Sulfur dioxide 

(SO2), mainly emitted by coal-fired power plants and various industrial processes, contributes 

to acid rain and exacerbates respiratory problems. Nitrogen oxides (NOx), stemming largely 

from vehicles and thermal power plants, are critical in smog formation and also lead to 

respiratory ailments. Carbon monoxide (CO), produced through the incomplete combustion of 

fossil fuels, is associated with cardiovascular health risks and plays a role in climate change. 

Understanding these pollutants and their sources aids in addressing the pressing environmental 

challenges facing India, highlighting the need for targeted policy interventions and technology 

upgrades to mitigate their effects. 

While the government has introduced measures such as the National Clean Air Programme 

(NCAP) in 2019 to address air pollution, the effectiveness of these initiatives remains limited 

due to implementation challenges and the continued expansion of fossil fuel-based energy 

infrastructure43. 

 

3.2 Water Resources and Pollution 

 

The energy sector significantly impacts India's water resources, both in terms of consumption 

and pollution44. Thermal power plants, which account for about 62% of India's total installed 

capacity, are major consumers and polluters of water45. 

 

Key issues related to water resources and energy include: 

1. Water Consumption: Coal-fired power plants consume approximately 30 billion cubic 

meters of water annually, accounting for about 70% of the industrial water use in India46. 

2. Thermal Pollution: The discharge of heated water from power plants affects aquatic 

ecosystems and reduces water quality47. 

https://cpcb.nic.in/
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3. Water Pollution: Coal mining activities lead to acid mine drainage, contaminating surface 

and groundwater sources with heavy metals and other pollutants48. 

4. Water Stress: Many thermal power plants are located in water-stressed regions, 

exacerbating local water scarcity issues49. 

The government has introduced regulations to address these issues, such as mandating the use 

of cooling towers and setting limits on water consumption for thermal power plants. However, 

implementation and monitoring remain challenging. 

 

3.3 Land Use and Degradation 

Energy infrastructure development in India has significant implications for land use and 

degradation50. The main concerns include: 

 

1. Land Acquisition: Large-scale energy projects, including coal mines, thermal power plants, 

and renewable energy installations, require substantial land areas, often leading to displacement 

of local communities and loss of agricultural land51. 

2. Soil Contamination: Coal mining and ash ponds from thermal power plants contribute to 

soil contamination through leaching of heavy metals and other pollutants52. 

3. Deforestation: The expansion of coal mining, particularly in central and eastern India, has 

led to significant deforestation, with an estimated 1.22 lakh hectares of forest land diverted for 

coal mining between 1980 and 201953. 

4. Land Degradation: Open-cast coal mining leads to topsoil removal, altering local 

landscapes and ecosystems54. 

While renewable energy projects are often seen as more environmentally friendly, they too 

have land-use implications. Large solar farms and wind installations require significant land 

areas, potentially competing with other land uses such as agriculture55. 

 

3.4 Biodiversity Loss 

The expansion of energy infrastructure has had significant impacts on India's rich biodiversity. 

Key issues include: 

1. Habitat Fragmentation: Linear infrastructure associated with energy projects, such as 

transmission lines and pipelines, fragments habitats and disrupts wildlife corridors56. 

2. Species Loss: Coal mining in biodiversity-rich areas has led to the loss of numerous plant 

and animal species. For instance, coal mining in the Hasdeo Arand forest in Chhattisgarh 

threatens one of India's largest contiguous forest tracts and its diverse flora and fauna57. 
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3. Aquatic Ecosystem Disruption: Hydroelectric projects alter river ecosystems, affecting 

migratory fish species and riparian habitats58. 

4. Avian Mortality: Wind farms and solar thermal plants have been associated with bird and 

bat mortalities, raising concerns about their impact on local and migratory species59. 

 

The government has introduced measures such as environmental impact assessments and 

compensatory afforestation to mitigate these impacts. However, the effectiveness of these 

measures and their implementation remain subjects of debate. 

 

4. CLIMATE CHANGE CONSIDERATIONS 

 

India's energy policies and practices have significant implications for global climate change. 

As the world's third-largest emitter of greenhouse gases (GHGs), India's actions in the energy 

sector are crucial for global efforts to mitigate climate change60. This section examines India's 

GHG emissions profile, its climate change commitments, and the challenges in meeting these 

goals. 

4.1 India's Greenhouse Gas Emissions Profile 

India's GHG emissions have been steadily increasing, primarily driven by economic growth 

and energy consumption. Key aspects of India's emissions profile include: 

 

1. Total Emissions: In 2019, India emitted approximately 2.6 billion tonnes of CO2 equivalent, 

accounting for about 7% of global emissions61. 

2. Sectoral Distribution: The energy sector is the largest contributor to India's GHG 

emissions, accounting for about 75% of total emissions in 201662. 

 

3. Per Capita Emissions: Despite being a major emitter in absolute terms, India's per capita 

emissions (about 1.9 tonnes CO2e in 2019) are significantly lower than the global average of 

4.4 tonnes CO2e63. 

4. Emissions Intensity: India's emissions intensity (emissions per unit of GDP) has been 

declining, decreasing by 24% between 2005 and 201664. 

 

Table 3: India's GHG Emissions by Sector (2016) 
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Sector Share of Total Emissions 

Energy   75.0% 

Industrial Processes and Product Use 8.0%                 

Agriculture 14.0% 

Waste   3.0% 

 

Source: India's Third Biennial Update Report to UNFCCC (Avaiable at : 

https://moef.gov.in/uploads/2024/01/INDIA_BUR-3.pdf) 

  

Table 3, derived from India's Third Biennial Update Report to the UNFCCC, presents a 

breakdown of the country's greenhouse gas (GHG) emissions by sector for the year 2016. The 

energy sector is the predominant source, contributing 75.0% of total emissions, which 

underscores the significant impact of energy production and consumption on the nation's 

environmental footprint. Industrial processes and product use account for 8.0% of the 

emissions, while agriculture contributes 14.0%, reflecting the substantial role of these sectors 

in India's GHG output. The waste sector, although the smallest contributor, still accounts for 

3.0% of emissions. This distribution highlights the critical areas where policy interventions and 

sustainable practices could effectively reduce overall emissions and address climate change 

challenges. 

 

4.2 Climate Change Commitments and NDCs 

India has made several international commitments to address climate change, most notably 

through its Nationally Determined Contributions (NDCs) under the Paris Agreement65. India's 

NDCs, submitted in 2015 and to be achieved by 2030, include: 

1. Reducing emissions intensity of GDP by 33-35% from 2005 levels66. 

2. Achieving 40% cumulative electric power installed capacity from non-fossil fuel-based 

energy resources67. 

3. Creating an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent through 

additional forest and tree cover68. 

 

In addition to these commitments, India has set ambitious renewable energy targets, aiming to 

achieve 175 GW of renewable energy capacity by 2022 and 450 GW by 2030 (MNRE, 2020). 

 

https://moef.gov.in/uploads/2024/01/INDIA_BUR-3.pdf
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4.3 Challenges in Meeting Climate Goals 

While India has made progress towards its climate goals, significant challenges remain: 

1. Coal Dependence: Despite the push for renewables, coal still dominates India's energy mix. 

The country has plans to add new coal-fired power plants, which could lock in carbon-intensive 

infrastructure for decades69. 

2. Financial Constraints: The transition to low-carbon energy systems requires significant 

investment. India faces challenges in mobilizing the required finance, estimated at $2.5 trillion 

between 2015 and 203070. 

3. Technology Barriers: While renewable energy costs have decreased, challenges remain in 

areas such as energy storage, grid integration of renewables, and clean coal technologies71. 

4. Policy Implementation: Despite ambitious policies, implementation often lags due to 

institutional, regulatory, and coordination challenges across different levels of government72. 

5. Just Transition: The shift away from coal poses significant socio-economic challenges, 

particularly for coal-dependent regions and communities73. 

6. Adaptation Needs: As a country highly vulnerable to climate change impacts, India needs 

to balance mitigation efforts with adaptation measures, stretching limited resources74. 

7. Competing Development Priorities: Balancing climate action with other pressing 

development needs, such as poverty alleviation and industrialization, remains a significant 

challenge75. 

 

Despite these challenges, India has shown progress in several areas: 

1. Renewable Energy Growth: India has seen rapid growth in renewable energy capacity, 

particularly in solar power. Solar capacity increased from 2.6 GW in 2014 to over 40 GW in 

202176. 

2. Energy Efficiency: Programs like the Perform, Achieve and Trade (PAT) scheme have led to 

significant energy savings in industry77. 

3. Forest Cover: India's forest and tree cover increased by 5,188 sq km between 2017 and 2019, 

contributing to its carbon sink commitment78. 

4. Electric Mobility: The government has introduced policies to promote electric vehicles, 

aiming to reduce emissions from the transport sector79. 

 

India's approach to climate change mitigation reflects the complex balancing act between 

development needs, energy security, and environmental sustainability. While the country has 
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made significant commitments and progress in some areas, the scale of the challenge requires 

sustained effort and innovative solutions. 

 

5. LEGAL FRAMEWORK AND POLICY INSIGHTS 

 

India's approach to managing the energy-environment nexus is shaped by a complex web of 

legislation, policies, and institutional arrangements80. This section examines the legal and 

policy framework governing energy production, environmental protection, and climate change 

mitigation in India. 

 

5.1 Energy-related Legislation 

The legal framework for India's energy sector is multifaceted, reflecting the diverse nature of 

energy sources and their regulation. Key legislation includes: 

1. Electricity Act, 2003: This landmark legislation provides a comprehensive framework for 

the electricity sector, promoting competition, protecting consumer interests, and providing for 

private sector participation. It also mandates the promotion of renewable energy81. 

2. Energy Conservation Act, 2001: This act provides for efficient use of energy and its 

conservation. It led to the establishment of the Bureau of Energy Efficiency (BEE) and 

introduced energy efficiency standards for appliances and buildings82. 

3. Atomic Energy Act, 1962: This act governs the development, control, and use of atomic 

energy in India83. 

4. Petroleum and Natural Gas Regulatory Board Act, 2006: This legislation established the 

Petroleum and Natural Gas Regulatory Board to regulate the refining, processing, storage, 

transportation, distribution, marketing, and sale of petroleum, petroleum products, and natural 

gas84. 

5. Coal Mines (Special Provisions) Act, 2015: This act provides for the allocation of coal 

mines and vesting of rights, title, and interest in and over the land and mine infrastructure85. 

 

5.2 Environmental Laws and Regulations 

 

India has a comprehensive set of environmental laws that impact the energy sector: 

1. Environment (Protection) Act, 1986: This is the umbrella legislation for environmental 

protection in India. It empowers the central government to establish standards for 

environmental quality, emissions, and discharges. 
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2. Air (Prevention and Control of Pollution) Act, 1981: This act provides for the prevention, 

control, and abatement of air pollution. It is particularly relevant for thermal power plants and 

industrial emissions. 

3. Water (Prevention and Control of Pollution) Act, 1974: This legislation aims to prevent 

and control water pollution. It affects the energy sector through regulations on effluent 

discharge from power plants and industrial units. 

4. Forest (Conservation) Act, 1980: This act restricts the use of forest land for non-forest 

purposes, impacting the siting of energy projects in forested areas. 

5. Environmental Impact Assessment (EIA) Notification, 2006: This notification under the 

Environment Protection Act mandates environmental impact assessments for specified 

categories of development projects, including power plants and mining operations. 

 

5.3 Climate Change Policies 

While India does not have a dedicated climate change law, several policies and institutional 

mechanisms address climate change: 

1. National Action Plan on Climate Change (NAPCC), 2008: This plan outlines eight 

national missions addressing various aspects of climate change mitigation and adaptation. 

 

2. State Action Plans on Climate Change (SAPCC): These plans translate the national 

strategy to state-level actions, considering local vulnerabilities and opportunities. 

 

3. National Clean Air Programme (NCAP), 2019: While primarily focused on air pollution, 

this program has significant implications for climate change mitigation through its impact on 

the energy sector. 

4. National Electricity Plan, 2018: This plan incorporates climate change considerations in 

electricity sector planning, including renewable energy targets. 

 

5.4 Institutional Framework 

The institutional landscape for energy and environmental governance in India is characterized 

by multiple agencies with overlapping mandates: 

1. Ministry of Power: Responsible for overall development of the power sector. 

2. Ministry of New and Renewable Energy: Focuses on developing and deploying new and 

renewable energy. 

3. Ministry of Coal: Oversees policies and strategies for coal sector development. 
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4. Ministry of Petroleum and Natural Gas: Responsible for exploration, production, refining, 

and marketing of oil and natural gas. 

5. Ministry of Environment, Forest and Climate Change: The nodal agency for environmental 

protection and climate change policy. 

6. Central Electricity Authority: Provides technical advice to the government on electricity-

related matters. 

7. Central Pollution Control Board: Sets standards for emissions and effluents from industries, 

including power plants. 

8. Bureau of Energy Efficiency: Promotes energy efficiency and conservation. 

9. NITI Aayog: The government's think tank, which plays a crucial role in policy formulation, 

including on energy and climate issues. 

 

Analysis of Policy Implementation and Effectiveness 

While India has a robust legal and policy framework, implementation and effectiveness remain 

significant challenges: 

 

1. Policy Coherence: The multiplicity of agencies and policies sometimes leads to lack of 

coordination and conflicting objectives. For instance, the push for renewable energy sometimes 

conflicts with coal sector expansion plans86. 

2. Enforcement Challenges: Environmental regulations often suffer from weak enforcement 

due to capacity constraints and other factors. For example, many coal-fired power plants have 

failed to meet emission standards despite deadlines87. 

3. Regulatory Uncertainty: Frequent changes in policies, such as those related to renewable 

energy tariffs, create uncertainty for investors88. 

4. Centre-State Coordination: Energy being a concurrent subject under the Indian 

Constitution, coordination between central and state governments is crucial but often 

challenging89. 

5. Judicial Interventions: The judiciary, particularly the National Green Tribunal, has played 

an active role in environmental governance, sometimes leading to policy shifts90. 

 

Despite these challenges, there have been notable successes, particularly in renewable energy 

deployment and energy efficiency improvements. The legal and policy framework has shown 

adaptability, with new initiatives being introduced to address emerging challenges. 
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6. ANALYSIS OF POLICY IMPLEMENTATION AND EFFECTIVENESS 

 

Building on the overview of the legal and policy framework, this section provides a more 

detailed analysis of key policy areas, their implementation, and effectiveness. 

 

6.1 Renewable Energy Growth and Challenges 

India's renewable energy sector has seen remarkable growth, driven by supportive policies and 

declining technology costs. Key policies include: 

 

1. Renewable Purchase Obligations (RPOs): These mandates require power distribution 

companies to purchase a certain percentage of their electricity from renewable sources91. 

2. Competitive Bidding: The shift to auctions for large-scale renewable projects has led to 

significant cost reductions92. 

3. Solar Parks Policy: This initiative aims to facilitate large-scale solar deployments by 

providing land and infrastructure93. 

Challenges: 

- Land acquisition issues for large-scale projects. 

- Grid integration and management of intermittent renewable sources. 

- Financial health of distribution companies affecting timely payments to renewable generators. 

 

6.2 Energy Efficiency Measures 

India has implemented several programs to improve energy efficiency: 

1. Perform, Achieve and Trade (PAT) Scheme: A market-based mechanism to enhance 

energy efficiency in energy-intensive industries. 

2. Standards and Labeling Program: Mandates energy efficiency labels for appliances and 

equipment (BEE, 2021). 

3. Energy Conservation Building Code (ECBC): Sets minimum energy performance 

standards for commercial buildings. 

 

6.3 Fossil Fuel Subsidies and Reform 

India has made efforts to reform its fossil fuel subsidies, particularly for petroleum products: 

1. Deregulation of petrol and diesel prices. 

2. Direct Benefit Transfer for LPG (DBTL) scheme to reduce subsidy leakages. 
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6.4 Carbon Pricing Initiatives 

India has implemented two notable carbon pricing initiatives: 

1. Coal Cess: A tax on coal production and imports, introduced in 2010 and increased 

gradually. 

 

2. Perform, Achieve and Trade (PAT) Scheme: While primarily an energy efficiency 

mechanism, it effectively puts a price on carbon for participating industries. 

 

7. Case Studies 

7.1 Solar Energy Revolution 

 

India's solar energy sector has undergone a remarkable transformation, driven by supportive 

policies and declining technology costs. 

Key Initiatives: 

- Jawaharlal Nehru National Solar Mission (2010) 

- Solar Parks Policy (2014) 

- International Solar Alliance (2015) 

7.2 Coal Sector Reforms 

Despite the push for renewables, coal remains central to India's energy mix. Recent reforms 

aim to increase efficiency and private sector participation. 

Key Reforms: 

- Commercial coal mining opened to private sector (2020) 

- Coal block auctions for the power sector (2015 onwards) 

 

7.3 Electric Vehicle Policy 

India has been promoting electric vehicles (EVs) as a means to reduce oil imports and address 

urban air pollution. 

Key Initiatives: 

- National Electric Mobility Mission Plan 2020 (2013) 

- Faster Adoption and Manufacturing of (Hybrid &) Electric Vehicles (FAME) scheme (2015, 

renewed in 2019) 

 

8. INTERNATIONAL COOPERATION AND COMMITMENTS 
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India's engagement in international climate negotiations and cooperation has evolved 

significantly over the past decades. 

Key Developments: 

1. Paris Agreement (2015). 

2. International Solar Alliance (ISA). 

3. Mission Innovation: India is a founding member of this global initiative to accelerate clean 

energy innovation. 

4. Bilateral Cooperation: India has engaged in bilateral climate and energy cooperation with 

several countries, including the U.S., EU, and Japan. 

 

Challenges: 

- Balancing international commitments with domestic development priorities. 

- Securing climate finance and technology transfer. 

- Addressing issues of equity and differentiated responsibilities in global climate action. 

 

9. FUTURE PROSPECTS AND RECOMMENDATIONS 

Based on the analysis of India's energy policies and their environmental and climate impacts, 

several key areas for future action emerge: 

1. Accelerating Clean Energy Transition: 

   - Recommendation: Enhance grid flexibility and storage capacity to accommodate higher 

shares of renewable energy. 

   - Recommendation: Develop a clear roadmap for phasing out older, inefficient coal-fired 

power plants. 

2. Improving Energy Efficiency: 

   - Recommendation: Expand the scope of the PAT scheme to cover more sectors and smaller 

industries. 

   - Recommendation: Strengthen enforcement mechanisms for building energy codes. 

3. Addressing Air Pollution: 

   - Recommendation: Implement stricter emissions standards for thermal power plants and 

ensure compliance. 

   - Recommendation: Accelerate the adoption of clean cooking fuels in rural areas. 

4. Enhancing Climate Resilience: 

   - Recommendation: Integrate climate change adaptation considerations into energy 

infrastructure planning. 
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   - Recommendation: Develop climate-resilient urban planning guidelines, particularly for 

coastal cities. 

5. Promoting Sustainable Transportation: 

   - Recommendation: Develop a comprehensive national policy for electric vehicle adoption, 

including charging infrastructure. 

   - Recommendation: Invest in public transportation and non-motorized transport 

infrastructure in urban areas. 

6. Strengthening Policy Implementation: 

   - Recommendation: Enhance coordination between central and state governments on energy 

and climate policies. 

   - Recommendation: Improve data collection and transparency in the energy sector to facilitate 

evidence-based policymaking. 

7. Mobilizing Finance: 

   - Recommendation: Develop innovative financing mechanisms to attract private investment 

in clean energy and energy efficiency. 

   - Recommendation: Align public finance, including from state-owned enterprises, with 

climate goals. 

8. Fostering Innovation: 

   - Recommendation: Increase public R&D spending on clean energy technologies, 

particularly in areas like energy storage and smart grids. 

   - Recommendation: Strengthen industry-academia collaboration in clean energy research. 

9. Ensuring Just Transition: 

   - Recommendation: Develop comprehensive plans for economic diversification and skill 

development in coal-dependent regions. 

   - Recommendation: Integrate social and environmental safeguards into renewable energy 

project development. 

10. Enhancing International Cooperation: 

    - Recommendation: Leverage platforms like the International Solar Alliance to accelerate 

technology transfer and capacity building. 

    - Recommendation: Engage proactively in international climate negotiations to ensure 

equitable outcomes for developing countries. 

10. CONCLUSION 
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In conclusion, India's energy policy is poised at a crucial juncture, where it must skilfully 

balance the imperatives of economic growth, energy security, environmental sustainability, and 

climate change mitigation. The country has demonstrated significant advancements in 

renewable energy, energy efficiency, and policy development aimed at addressing 

environmental and climate-related challenges. However, considerable obstacles remain, such 

as reducing reliance on coal, improving air quality, and facilitating a fair transition to a low-

carbon economy. This paper emphasizes the necessity for an integrated approach to energy and 

environmental governance that not only prioritizes long-term sustainability of energy systems 

but also addresses immediate developmental needs. As India moves forward, it is crucial to 

manage the complex interplay of domestic priorities and technological innovations within the 

broader context of global climate objectives. The decisions India makes in the near future 

regarding its energy sector will significantly influence its developmental path and contribute to 

global efforts to combat climate change, underscoring the country's potential role as a leader in 

sustainable development. 
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